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1)

This|redline version of the official IEC Standard allows the user to identify the cha

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARD ASSEMBLIES -

Part 1: Generic specification —
Requirements for soldered electrical and electronic assemblies
using surface mount and related assembly technologies

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-comj
national electrotechnical committees (IEC National Committees). The object of IECQis "to pr
rnational co-operation on all questions concerning standardization in the electrical and electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter-referred to as

the latter.
IELC itself does not provide any attestation _6fyconformity. Independent certification bodies provide conf
aspessment services and, in some areasy.access to IEC marks of conformity. IEC is not responsible f

sefvices carried out by independent certification bodies.
All users should ensure that they have-the latest edition of this publication.

Nq liability shall attach to IEC or.its directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any othq
Pyblications.

Atjention is drawn,to~the Normative references cited in this publication. Use of the referenced publicati
indispensable fof:the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rightss/fEC shall not be held responsible for identifying any or all such patent rights.

rising
bomote
fis. To
tions,
“IEC
rested

non-
losely
ed by

tional
bm all

htional
bf IEC
r any

ations
gence
ted in

prmity

br any

s and
hge or
) and
r IEC

bns is

ect of

hges

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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2018

International Standard IEC 61191-1 has been prepared by IEC technical committee 91:

Elect

ronics assembly technology.

This third edition cancels and replaces the second edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the requirements have been updated to be compliant with the acceptance criteria in

IRC-A-B10F;

b) t
C) rq
d) d

pferences to IEC standards have been corrected,;
lause 9 was completely rewritten;

e term "assembly drawing" has been changed to "assembly documentation" throughjout;

e) Annex B was removed because there are already procedures for circuit board assemhilies.

The fext of this International Standard is based on the following documents:

Full
the r

This

CDhV Report on voting
91/1481/CDV 91/1510/RV G

nformation on the voting for the approval of this International Standard can be fou
bport on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

hd in

A list of all parts of IEC 61191 series, *published under the general title Printed board

asse

The
stabi
the s

—

€

o W

-

€

e a

mblies, can be found in the IEC website.

committee has decided that the contents of this document will remain unchanged unfjl the

placed by a revised edition, or

mended.

ity date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
pecific document. At this.date, the document will be

confirmed,

ithdrawn,

IMPC
that

of its contents. Users should therefore print this publication using a colour printer.

PRTANT — The “colour inside” logo on the cover page of this publication indigates

ding
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PRINTED BOARD ASSEMBLIES -

Part 1: Generic specification —
Requirements for soldered electrical and electronic assemblies
using surface mount and related assembly technologies

1 Scope

This part of IEC 61191 prescribes requirements for materials, methods and verificationcr

for
relat
good

roducing quality soldered interconnections and assemblies using surface mount
d assembly technologies. This part of IEC 61191 also includes recommendation
manufacturing processes.

2 Normative references

The

contg
cited
any 4

IEC ¢
soldd

following documents are referred to in the text in such a.way that some or all of
nt constitutes requirements of this document. For dated-references, only the e

iteria
and
s for

their
dition

applies. For undated references, the latest edition of the.referenced document (incléiding

mendments) applies.

0068-2-20, Environmental testing — Part 2420¢¥ Tests — Test T. Test method
rability and resistance to soldering heat of de¥vices with leads

IEC $0068-2-58, Environmental testing — Paft 2-58: Tests — Test Td: Test method|

soldd
mou

rability, resistance to dissolution of “fnetallization and to soldering heat of sy
ting devices (SMD)

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions

IEC 60721-3-1, Classificationn of environmental conditions — Part 3: Classification of grou

envin

onmental parameters -and their severities —Seetion—1: Storage

5 for

s for
rface

Part

IEC $1189-1( Test methods for electrical materials, interconnection structures and assemn

- Pa

't 1: General test methods and methodology

blies

IEC §1189-3, Test methods for electrical materials, printed boards and other interconne

ction

structures and assemblies — Part 3: Test methods for interconnection structures (printed
boards)

IEC 61190-1-1, Attachment materials for electronic assembly — Part 1-1: Requirements for
soldering fluxes for high-quality interconnections in electronics assembly

IEC 61190-1-3, Attachment materials for electronic assembly — Part 1-3: Requirements for
electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering
applications
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IEC 61191-2, Printed board assemblies — Part 2: Sectional specification — Requirements for
surface mount soldered assemblies

IEC 61191-3, Printed board assemblies — Part 3: Sectional specification — Requirements for
through-hole mount soldered assemblies

IEC 61191-4, Printed board assemblies — Part 4: Sectional specification — Requirements for
terminal soldered assemblies

IEC 61249-8-8, Materials for interconnection structures — Part 8: Sectional specification set

for nep=-conductive—films-and-coatings Section 8- Taemnorary nolumer coatinas.
* Y © - g PAR A AP g

IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electrogtatic
phenpmena — General requirements

IEC/TR 61340-5-2, Electrostatics — Part 5-2: Protection of electronic devices |from
electrostatic phenomena — User guide

IEC 61760-2, Surface mounting technology — Part 2: Transportatien*and storage conditions
of sufface mounting devices (SMD) — Application guide

ISO 9001:2008, Quality management systems — Requiremeqts

IPC-A-610E:2040, Acceptability of Electronic Assemblies

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60194 and the
following apply.

ISO Ind IEC maintain terminologi¢al databases for use in standardization at the follqwing
addr¢sses:

o |KEC Electropedia: available at http://www.electropedia.org/

e 1$0 Online browsing-ptatform: available at http://www.iso.org/obp

3.1

bow
devigtion fromflatness of a board characterized by a roughly cylindrical or spherical curvature
so that, if thewproduct is rectangular, its four corners are in the same plane

3.2
manufacturer
assembler
individual or company responsible for the procurement of materials and components, as well
as all assembly process and verification operations necessary to ensure full compliance of
assemblies with this document

3.3
objective evidence
documentation agreed to between the user and the manufacturer

Note 1 to entry: The documentation can be in the form of a hard copy, computer data, computer algorithms, video
or other media.
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3.4

process indicator

detectable anomaly, other than a defect, that is reflective of material, equipment, personnel,
process and/or workmanship variation

3.5

proficiency

capability to perform tasks in accordance with the requirements and verification procedures
detailed in this document

3.6

shadowing
phenpmenon where parts create a shadow of leads, lands, or other parts, which. obstruct
heating at reflow soldering or spreading solder at flow soldering

3.7

supplier
individual or company responsible for assuring, to the manufactuter (assembler)| full
comgpliance of components and base materials with the requirements and verifigation
procgdures of this document

Note { to entry: Components include electronic, electromechanical, mechahical components, printed boards| etc.

Note 2 to entry: Base materials include solder, flux, cleaning agents, etc:

3.8

twist
devigtion of a rectangular sheet, panel or printed: board that occurs parallel to a diagonal
acrogs its surface, so that one of the corners of‘the sheet is not in the plane that contains the
othell three corners

3.9

user
procuring authority
indivldual, company or agency.-responsible for the procurement of electrical/elecﬂ:onic
hardyvare, and having the authority to define the class of equipment and any variatign or
restrictions to the requirements of this document

EXAMPLE The originator/custodian of the contract detailing these requirements.
4 General requirements

4.1 Order-of precedence

4.1.1 General remark

In the event of a conflict between the text of this standard and the applicable standard cited
herein, the text of this document shall take precedence. However, nothing in this document
supersedes applicable laws and regulations.

4.1.2 Conflict

In the event of conflict between the requirements of this document and the applicable
assembly—drawing{s} documentation, the applicable user approved assembly—drawing{s)
documentation shall govern. In the event of conflict between the requirements of this
document and assembly—drawing{s} documentation that has not been approved, the
differences shall be referred to the designated user activity for approval. Upon such approval,
the provisions shall be documented (by official revision notice or equivalent) on the assembly
drawings documentation, which shall then govern.
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4.1.3 Conformance documentation

Where this document requires documentary evidence to support conformance claims, each
record shall be retained and be available for inspection for a minimum of two years from the
date of the recorded occurrence (see ISO 9001).

4.2 Interpretation of requirements

The introduction of product classification according to the levels and their end use (see 4.3)
permits the user to differentiate the performance requirements. When the user elects to
specify compliance with the mandatory requirements of this document, the following

hless otherwise specified by the user, the word "shall" signifies that the requirements are
andatory,

xample via assembly—drawing documentation, specification or contract provision.| The
ord “should” is used to indicate a recommendation or guidance statement. The (word
may” indicates an optional situation. Both “should” and “may” express non-mandatory
sftuations. “Will” is used to express a declaration of purpose.

u
m

o dpviations from any "shall" requirement requires written acceptance by, the user, for
e
W

4.3 | Classification

This | document recognizes that electrical and electronic” assemblies are subjeg¢t to
clasgifications by intended end-item use. Three genefal end-product levels have peen
established to reflect differences in producibility, funetional performance requirements]| and
verification (inspection/test) frequency.

It shpuld be recognized that there may be overlaps of equipment between levels. The|user
(see|3.5) of the assemblies is responsible~for determining the level to which the product
belongs. The contract shall specify the “level required and indicate any exceptions or
additjonal requirements to the parameters; where appropriate.

Level A: General electronics products

Includes consumer products;\*some computer and computer peripherals, and hardware
suitaple for applications where the major requirement is function of the completed assembly.

Leve| B: Dedicated service electronics products

Inclugdes comniunications equipment, sophisticated business machines, and instruments
wherg high performance and extended life is required, and for which uninterrupted service is
desired but:not mandatory. Typically, the end-use environment would not cause failures.

Level C:"High-performance electronics products

Includes all equipment where continued performance or performance-on-demand is
mandatory. Equipment downtime cannot be tolerated, end-use environment may be
uncommonly harsh, and the equipment shall function when required, such as life support
systems and other critical systems.

IPC-A-610 shall be used as workmanship standard.

NOTE Level A corresponds to class 1 in IPC-A-610
Level B corresponds to class 2 in IPC-A-610

Level C corresponds to class 3 in IPC-A-610
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4.4 Defects and process indicators

Table 5 lists the defects that are unacceptable and require attention (for example, rework,
repair,—ete-). The manufacturer is responsible for identifying other areas of risk and treating
those additional concerns as additions to Table 5. Such items should be documented on the
assembly—drawing documentation. Other than the unacceptable defects listed in Table 5,
anomalies and variances from "shall" requirements are considered as process indicators, and
shall be monitored when their occurrence is observed. The disposition of process indicators is
not required.

Workmanship requirements shall-be-censistent-with-IPC-A-610E,—and match the defined level

of clgssificationidertifiedmaccordingto4-3:

IPC-pA-610 shall be used as workmanship standard.

4.5 | Process control requirements

This | document requires the use of process control methodologies *in the plapning
implgmentation and evaluation of the manufacturing processes used to produce soldered
electfical and electronic assemblies. The philosophy, implementation strategies, toolq and
techniques may be applied in different sequences dependingcon the specific company,
operation, or variable under consideration, to relate process control and capability to
end-product requirements. The manufacturer, subject to agreement by the user, may be
exenpt from performing specific quality conformance evaluations and inspections, detawed in
this document, provided objective evidence of a comprehensive and current contifuous
improvement plan is available (see 13.3).

4.6 | Requirements flowdown

The ppplicable requirements of this document shall be imposed by each manufacturer or
supplier on all applicable subcontracts and” purchase orders. The manufacturer or supplier
shall[not impose or allow any variation from these requirements on subcontracts or purghase
ordefs other than those that have been approved by the user.

Unless otherwise specified, theTrequirements of this document are not imposed on the
procn\I:rement of off-the-shelf~(catalogue) assemblies or subassemblies (see 14.3). Howgver,
the manufacturer of these items may comply as deemed appropriate.

4.7 | Physical designs
A
Sen

4.71 New designs

The printed board layout and mechanical and thermal structure of the electrical/electronic
assembly should, where relevant, be based on an appropriate design standard (for example
IEC 61188-5-1) or as approved by the user. When a manufacturer has objective evidence that
a revised layout will produce good end product quality that fulfills the requirements of this
document, the user and manufacturer should agree on the changes, and the layout should be
modified appropriately.

4.7.2 Existing designs

The requirements of this document should not constitute the sole cause for redesign of a
currently approved design. However, when existing electronic or electrical designs undergo
changes that have an impact on hardware configuration, the design of the latter shall be
reviewed and user-approved changes made that allow for maximum practical compliance. Any
manufacturer-proposed design changes shall be approved by the user; however, even though
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the proposed changes result in compliance with this document and the manufacture of quality
end products, the user is under no obligation to accept the proposed redesign.

4.8 Visual aids

Line drawings and illustrations are depicted herein to assist in the interpretation of the written
requirements of this document. The written requirements take precedence.

4.9 Proficiency of personnel

491 Design proficiency

The gesign facility shall have documentation which demonstrates that formal design=trdining
for gll technical workforce personnel has been accomplished. Training shall2be given
irrespective of whether such personnel have direct responsibility dor® product
electfonic/electrical design (see ISO 9001).

4.9.2 Manufacturing proficiency

Prior| to commencing work, all instructors, operators and inspection“personnel shall be| pro-
ficier]t in the tasks to be performed. Objective evidence of that praficiency shall be maintained
and pe available for review. Objective evidence shall include, records of training for the
applicable job functions being performed, testing to the requirements of this document| and
results of periodic reviews of proficiency (see ISO 9001 and|PC-A-610E).

4.10| Electrostatic discharge (ESD)

The | ESD control programme shall be i\ accordance with IEC 61340-5-1 | and
IEC/TR 61340-5-2. Documented procedures, eléctrostatic discharge control for the protdction
of E$D sensitive electrical and electronic parts; components, assemblies and equipment|shall
be mpintained during, but not limited to:

a) receipt and test of incoming items;

b) bjoard, component and parts storage and kitting;
c) manufacturing and rework;

d)
e) sforage and shipping.of completed product;

nspection and test cycles;

f) tdansport and installation.

Procedures for.analysis of failures arising from ESD shall be documented and be available for
review by ansauthorized inspectorate.

4.11| Facilities

4.11.T General

Cleanliness and ambient environments in all work areas shall be maintained at levels that
prevent contamination or deterioration of soldering tools, materials and surfaces to be
soldered. Eating, drinking and use of tobacco products or illegal drugs shall be prohibited in
the work area.

4.11.2 Environmental controls

The soldering facility should be enclosed, temperature and humidity controlled, and
maintained at a positive pressure.
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4.11.3 Temperature and humidity

When relative humidity decreases to a level of 30 % or lower, the manufacturer shall verify
that electrostatic discharge control is adequate, and that sufficient moisture is present for flux
performance and solder paste applications. For operator comfort and solderability
maintenance, the temperature should be maintained between 18 °C and 30 °C and the
relative humidity should not exceed 70 %. For process control, the need for more restrictive
temperature and humidity limits should be evaluated.

4.11.4 Lighting

“IUm 8 He—W-C Hre - s -aHA PO PP ad oo oo H. [P R ” be
1 000 Im/m2 minimum.

4.11)5 Field conditions

In figld operations, where the controlled environment conditions required by-this document
cannpt be achieved effectively, special precautions shall be taken to maximize the qualjty of
soldgr connections and minimize the effects of the uncontrolled environment on the operation
being performed on the hardware.

4116 Clean rooms

The pssembly of electronics may necessitate the use of ¢lean rooms to ensure compliance
with the end production performance requirements of thissdocument. If required, the claiss of
clear room shall be agreed upon between the user and\the manufacturer.

4.12| Assembly tools and equipment
41201 General

The manufacturer is responsible for the-selection and maintenance of tools and equipment
used|in the preparation and soldering\ef components and/or conductors. Tools used shall be
seledqted and maintained so that_ne damage results from their use. Tools and equipment
shou|d be clean prior to use and be kept clean and free of dirt, grease, flux, oil and pther
foreign matter during use. Saldering irons, equipment, and systems shall be chosen and
emplpyed to provide temperature control and isolation from electrical overstress EOS or|ESD
(see 4.10).

4.122 Process control

If suitable process' controls are not in place to ensure compliance with 4.12 and the intgnt of
Anngx A, therelevant detailed requirements of Annex A shall be mandatory. Assembly |tools
and ¢quipment shall be used in accordance with a documented process that is available for
user| review. Assembly tools and equipment shall demonstrate process parameters as
descfibéd in the process documentation.

5 Requirements of materials

5.1 Overview

Materials used in the soldering processes stipulated in this document shall be as specified
hereinafter. Since the materials and processes specified-may can be incompatible in some
combinations, the manufacturer shall be responsible for selecting the combination of materials
and processes that will produce acceptable products.


https://iecnorm.com/api/?name=95399369c233768c3caa1deb54d1e5af

- 16 - IEC 61191-1:2018 RLV © IEC 2018

5.2 Solder

Solder alloys conforming to IEC 61190-1-3 shall be used. Any alloy that provides the service
life, performance, reliability or regulatory requirements of the product may be used if all other
conditions of this document are met and agreed upon by user and manufacturer.

5.3 Flux

Flux shall be tested and classified in accordance with IEC 61190-1-1 or equivalent, into one of
the following three types:

= law,orno flux/fluix rasid

e-—actihaby:
SGHHHS

L
M moderate flux/flux residue activity;
H

high flux/flux residue activity.

Types L or M flux shall be used for assembly soldering. For applications{ where thg flux
residue will not be removed (no-clean), the use of an L flux meeting the requirements of 9.6.9
withqut cleaning (C00) is recommended (see 9.6.3.2).

Inorganic acid fluxes and type H fluxes may be used for tinning of\terminals, solid wirg and
sealgd components. Inorganic acid fluxes may not be used for. dssembly soldering. Type H
fluxep may be used for soldering of terminals, solid wire,and sealed components when
perfgrmed as part of an integrated fluxing, soldering, cleaning and cleanliness test system
and gither of the following conditions is met:

a) usage is approved by the user;

b) dpta demonstrating compliance with the testing requirements of Annex B is available for
review.

When type H flux is used, cleaning is mandatory.

When liquid flux is used in conjunction\with other fluxes, it shall be chemically compatiblg with
the gther fluxes and materials withcwhich it will be used. The flux of cored solder shall pe in
accofdance with this subclause..The percentage of flux in cored solder is optional.

5.4 | Solder paste
Soldér paste, solder pewder and flux constituents shall meet the requirements of 5.2 and 5.3

and ghould be evaluated in accordance with IEC 61190-1-2 to meet the assembly prqcess
requirements.

5.5 Preform solder

Prefqrm solder shall meet all applicable requirements in 5.2 and 5.3.

5.6 Adhesives

Adhesive materials used for attachment of-ether-than-surface—mounted components shall be
suitable for the application and compatible with the assembly.

5.7 Cleaning agents
5.7.1 General

Cleaning agents used for the removal of grease, oil, wax, dirt, flux and other debris shall be
selected for their ability to remove flux residue, other residues and particulate contaminants.
The cleaning agents should not have aggressive chemicals and shall not degrade the
materials or the parts being cleaned. The cleaning process shall permit the assembly to meet
the cleaning requirements of-9-6 9.3.
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5.7.2 Cleaning agents selection

Cleaning agents and mixtures of cleaning agents shall conform to all appropriate
specifications and references. Mixtures of cleaning agents may be used provided they are
suitably stabilized or inhibited.

The use of chlorinated solvents is not permitted. Water, water/alcohol or terpenes are to be
considered as first choice for cleaning applications. Any cleaning solvent shall comply with
applicable health, safety and environmental regulations.

5.8 Polymeric coatings

5.8.1 Solder resists and localized maskants

Polymer solder resist coatings and temporary maskants in accordance- with IEC 6124p-8-8
shall|be of a material that:

a) dpes not degrade solderability or the substrate material or printed wiring;
b) precludes solder flow to the masked area;

c) i compatible, if left in place, with printed board bas€ material, conductive material, the

intended fluxes, adhesive and subsequently applied.conformal coatings;

d) can, if temporary, be readily removed without post-removal residual contamination harmful
tq the integrity of the printed board conformal ¢oating, or assembly.

5.8.2 Conformal coating and encapsulants

Confprmal coating requirements for assemblies, including the type of coating (i.e| the
material), shall be as specified on the“approved assembly-drawing documentation. If edge
coatihg is specified on the assembly—drawing documentation, it shall conform to 11.1.2.7.
Encapsulants shall be suitable for the application and shall be compatible with the assemply.

5.8.3 Spacers (permanent and temporary)

Materials used as methanical stand-offs shall withstand soldering processes and should
permiit inspection of-the solder joints (see 13.2.2.3). This requirement includes spacerq that
shou|ld withstandy temperatures generated due to self-heating of components. Location,
configuration andimaterial shall be specified in the appropriate documentation.

5.9 | Chemical strippers

Chemical solutions, pastes and creams used to strip solid wires shall not cause degradation
to the wire.

5.10 Cleaning Agents

The cleaning agents should not have aggressive chemicals and shall not degrade the
materials or the parts being cleaned. In addition, wires shall be neutralized and cleaned of
contaminants in accordance with the suppliers' recommended instructions, and shall be
solderable in accordance with 6.2.

5.11 Heat shrinkable soldering devices

Heat shrinkable soldering devices shall be self-sealing and shall encapsulate the solder
connection. Braided shield terminations shall be in accordance with detailed manufacturers’
work instructions that have been prepared to reflect the requirements documented on an
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approved assembly-drawing documentation.-TFhese-self-sealing-devices-are-exemptfrom-the

6 Components and printed board requirements

6.1 General

Electronic/mechanical components and printed boards shall conform to the requirements of
the procurement document; ensuring conformance shall be the responsibility of the assembly
manufacturer. Components and printed boards selected for assembly shall be compatible with

” m-.& riala ond ~ranccccaoc oad t m-anfaettrathao-accambl
a T TarsS arna POttt oSSt S oSt U toUTTTarmuTractaT T O aSSTTIToTy

NOTE| For further information, see IEC 62326-1, IEC 62326-4, IEC 62326-4-1 and IEC/PAS 62326-7<1)
6.2 | Solderability

6.2.1 Parts solderability

Soldg¢rability of parts shall be the responsibility of the suppliefyand shall mee{ the
requifements specified and agreed to by the manufacturer. Electronic/mechanical components
and |wires shall meet solderability requirements when tested in accordance | with
IEC $0068-2-20, IEC 60068-2-58 or equivalent; printed board§_shall meet the requirements
wher] tested in accordance with IEC 61189-3 or equivalent.

Prior[to acceptance of parts for storage or use, the manufacturer shall ensure that the pafts to
be saldered have been solderability tested in accordange with a sampling plan and conform to
the nequirements of the applicable solderability .specification. The user should specify the
required solderability specification. Storage conditions shall comply with class 1K2 of
IEC 60721-3-1 and IEC 61760-2.

6.2.2 Reconditioning

Whenp tinning and inspection is performed as part of the assembly process, that tipning
operation can be used in lieu of solderability testing (see 6.3).

6.2.3 Solderability testing of ceramic boards

Metallic elements of ceramic printed boards shall be tested for solderability as specified in
IEC 61189-3, or by using an equivalent method.

6.3 | Solderability maintenance
6.3.1 General

The [maphufacturer shall ensure that all components, leads, wiring, terminals, and printed
boards—whichtave metthe requirementsof 62 are—soilderabteatthe—startof trand—=and/or
machine soldering operations. The manufacturer shall establish procedures to minimize
solderability degradation.

6.3.2 Preconditioning

Component leads, terminations, and terminals may be preconditioned (e.g. hot solder dipped)
to provide solderability maintenance.
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6.3.3 Gold embrittlement of solder joints
6.3.3.1 General

To minimize the impact of embrittlement of solder from gold-plated items (e.g. component
leads, printed board lands), the total volume of gold in any solder joint shall not exceed 1,4 %
of the volume (i.e., 3 % by weight) of solder present.

If there is documented objective evidence, available for review, that there are no gold-related
solder embrittlement issues, or other metallic-surface finish solder-joint integrity problems
associated with the soldering process being used, the following requirements may be
elimipatet-

6.3.3.2 Gold on component-and-piecepart leads terminations

The manufacturer shall demonstrate compliance with the presoldering requirement:
a) a|l gold-plated leads/terminations and terminals have either been pre-tinned or the|gold
hhs been otherwise removed from surfaces to be soldered, and/or
b) the quantity of any residual gold present prior to soldering will not'cause the limits given in
6/3.3 to be exceeded.

6.3.3.3 Tinning of leads/terminations

Tinning of leads/terminations shall not adversely affect(the components. A double-tinning
procéss or dynamic solder wave should be used for effe€tive gold removal.

The gold-removal process may be eliminated for components to be soldered using dip, wave,
or drag soldering processes provided that:

a) spfficient gold thickness exists to meet the solderability requirements in 6.2;

b) sufficient time, temperature and -solder volume exist during the soldering process to
ehable the requirements of 6.3.3 te\be met.

6.3.3.4 Gold on printed board lands

The yolume of gold deposited/on any printed board land intended for soldering components or
terminals shall not causetthe limits given in 6.3.3 to be violated.

6.3.4 Tinning of\non-solderable parts

Component leads, terminations and printed boards not meeting the designated soldergbility
requirements.shall be reworked by hot solder dip tinning or other suitable methods prior to
soldgring-~ The reworked parts shall conform to the requirements of 6.2, except for steam
ageing{Tinned areas of wires shall not conceal the wire strand(s) with solder. Wicking of
soldar uhder wire insulation shall be minimized. When required, heat sinks shall be applied to
leads of heat-sensitive parts during the tinning operation.

6.4 Solder purity maintenance

Solder used for preconditioning gold removal, tinning of parts, and machine soldering shall be
analyzed, replaced or replenished at a frequency to ensure compliance with the limits
specified in Table 1. The frequency of analysis should be determined on the basis of historical
data or monthly analyses. If contamination exceeds the limits of Table 1, intervals between
the analyses, replacement or replenishment shall be shortened. Records containing the
results of all analyses and solder bath usage (for example, total time in use, amount of
replacement solder required, or area throughput) shall be maintained for each process system
(see 4.1.3).
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Table 1 — Solder contamination limits; maximum contaminant limit
(percentage by weight)
Contaminant Precoenditioning Assembly-soldering Preconditioning and assembly
(lead/wire tinning} {pot, wave, etc.) maximum contaminant
Preconditioning maximum Assembly Maximum weight percentage limit
contaminant weight Contaminant Weight SACXXX lead-free alloys
percentage limit Percentage Limit
SnPb alloys SnPb alloys
Copper 0,750 2 0,300 NoteP
Gold 0,500 0,200 0,200
Cqdmium 0,010 0,005 0,005
Zinc 0,008 0,005 0,005
Alyminum 0,008 0,006 0,006
Antimony 0,500 0,500 0,200
Iron 0,020 0,020 0,020
Afsenic 0,030 0,030 0,030
Bigmuth-* 0,250 0,250 0,250
Sjlver-2 0,750 0,100 4,000
Nickel 0,020 0,010 0,050
Pajladium 0,004 0,004 0,004
L ead 0:14008 N/A 0100 N/A 0,100
The tjn content of the solder bath shall be within +4-5 1 % of nominal for the solder specified and tested at the
samg frequency as tested for copper/gold contamination. The'balance of bath shall be lead or the items listef
above.
The tptal of copper, gold, cadmium, zinc and aluminum.€¢ontaminants shall not exceed 0,4 % for assembly
soldgring.
NOTE When these metals are compositions of¢the solder alloy applied to the process, these are not considered
to be|contaminants.

8
=

o>

hen tinning fine-pitch leaded devices, the copper ratio should not exceed 0,300 %.

maximum copper limit\of 1,1 % may be specified as agreed between the user and the supplier. P
rcuit assemblies that“/are characterized as thick and thermally demanding may potentially have g
rough-hole fill andtef solder joint defects due to the impact of copper on solder flow characteristics.

inted
lated

6.5

Lead-preparation

6.5.1

General

The detailed requirements for lead forming and preparation are described in the following
subclauses.

6.5.2

The

Lead forming

lead forming process shall not damage connections internal to components.

The

preferred methods of lead forming given in the manufacturer’s specification shall be used. In
addition, component bodies, leads and lead seals shall not be degraded below the basic
component specification requirements.
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6.5.3 Lead-forming limits

Whether leads are formed manually or by machine or die, components shall not be mounted if
the component lead has unwanted nicks or deformation in diameter or width exceeding 10 %
of the lead.

Exposed core metal is acceptable if the defect does not affect more than 5 % of the
solderable surface area of the lead. Occurrence of exposed basis metal in the formed area of
the lead shall be treated as a process indicator.

7 Assembly-processrequirements
7.1 | Overview

Subdlauses 7.2 to 7.6 deal with the requirements for the mounting of terminals, mechgnical
and |electronic components, and wires to printed boards or other()packaging| and
inter¢connecting structures. On assemblies using mixed component mounting techndlogy,
through-hole components should be mounted on one side of the printed board. Surface-
mounted components may be mounted on either or both sides of the assembly.

When design restrictions mandate mounting components incapable of withstanding soldering
tempgratures incident to a particular process, such compgnents shall be mounted| and
soldgred to the assembly as a separate operation. In an ‘assembly sequence where cgrtain
components are mounted and soldered followed by additional mounting and soldering, the
appropriate steps shall be taken regarding cleaning of flux residues. If applicable, assemblies
shall|be cleaned after each soldering operation so<that subsequent placement and soldering
operations are not impaired by contamination (see\€lause 9).

7.2 | Cleanliness

The g¢leanliness of terminals, component;leads, conductors, and printed wiring surfaces [shall
be sufficient to ensure solderability @nd compatibility with subsequent processes. Cleaning
shalllnot damage the components,;.component leads, conductors or markings.

7.3 | Part markings and reference designations

Part markings and reference designations shall be legible and components shall be mounted
in suph a manner thatmarkings are visible.

7.4 | Solder connéction contours

Designs that\utilize special solder connection contours as a part of a coefficient of thermal
expapsion \(CTE) mismatch compensation system shall be identified on the apprioved
assembly=drawing documentation. The mounting technique shall be capable of perforlming
with @ solder connection that meets the requirements of 10.3

7.5 Moisture traps

Within the constraints imposed by component and part design, parts and components shall be
mounted to preclude the formation of moisture traps.

7.6 Thermal dissipation

When heat dissipation is required by the assembly, the material compatibility requirements of
Clause 5 shall be followed.
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8 Assembly soldering requirements

8.1 General

8.1.1 Soldering process

Soldering processes, as specified herein, shall not result in damage to the components or
assemblies.

8.1.2 Machine maintenance

Machines used in the soldering process shall be maintained to assure gcapability| and
efficiency commensurate with design parameters established by the original equipment
manyfacturer.

Mainfenance procedures and schedules shall be documented in orderto provide reproddcible
procegssing.

8.1.3 Handling of parts

Partq shall be handled in a manner to preclude damage toterminations and to avoid the jneed
for sibsequent lead straightening operations. Once parts are mounted on printed boards, the
assembly prior to soldering shall be handled, transported (for example by hand or convgyor)
and [processed in a manner to preclude movement that would detrimentally affeci the
formation of acceptable solder connections. After)soldering operations have been performed,
the ¥ssembly shall be sufficiently cooled so, that the solder is solidified prior to fyrther
hand|ing to prevent hot cracking of the solder.

8.1. Preheating

Assemblies should be preheated“to minimize the presence of volatile solvents pripr to
soldgring, to reduce the temperature differences across the board, to reduce thermal shgck to
boardls and components, to(improve solder flow, and to reduce the molten solder dwell ftime.
The [preheat temperature exposure shall not degrade printed boards, components, or
soldgring performance.

8.1. Carriers

Carriers usegd-~for the transport of printed boards through the assembly line shall be of|such
material, design, and configuration that they will not impair solderability or cause board| part
or companent degradation or electrostatic damage (ESD) to components.

8.1.6 Hold down of surface mount leads

Short, stiff or thick surface-mounted device leads shall not be held down under stress (for
example by probes) during solder solidification so that the resulting initial stresses decrease
reliability. The resistance reflow system (e.g. parallel gap, shorted bar, thermal transfer)
should not deflect the leads more than twice the lead thickness. For short or thick leads, the
deflection should be less than twice the lead thickness.

8.1.7 Heat application

The elements to be soldered shall be sufficiently heated to cause complete melting of the
solder and wetting of the surface being soldered.
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8.1.8 Cooling

The connection shall not be subjected to detrimental movement or detrimental stress at any
time during the solidification of the solder. Controlled cooling may be used with documented
processes.

8.2 Reflow soldering
8.2.1 Requirements

The detailed requirements for reflow soldering operations are defined subclauses 8.2.2 to
8.2.4—Methods for reflowing—solderfor attachment of surface-mounteddevices—includg, but
are rlot limited to, infrared, vapour phase, convection (hot air/gas), laser, thermode (hof bar)
or conduction. These should provide:

a) the capability to apply controlled pre-heat to printed wiring assemblies;

b) the thermal capacity to raise and maintain the soldering temperatures for the range of
cpomponent thermal masses and solder joint sizes to within +5 °C\of their sel¢cted
tgmperature profile, throughout the span of the required continuous“soldering prodyction
rdn;

c) Within the constraints of thermal shock limitation requirements;to heat rapidly the surfaces
tq be joined and to cool them thereafter;

o7

d) tq minimize the effects of shadowing and colour on individual component-heating rate
8.2.2 Process development for reflow soldering

Manufacturers shall establish and maintain a reflow soldering process that is repeatable
within limits defined for the process equipment. ‘A reflow soldering process instruction [shall
also |be developed and maintained. The manufacturer shall perform the reflow soldering
operations in accordance with these procéessinstructions. The process shall include, |as a
minimum, a reproducible time/temperaturg, envelope including the drying/degassing operation
(whep required), preheating operation-(When required), solder reflow operation, and a cdgoling
operation. These steps may be part of an integral or in-line system or may be accomplished
by a(series of separate operations:f the temperature/time profile is adjusted for a different
printgd wiring assembly, or apother assembly variation, the setting to be used shafl be
documented.

8.2.3 Flux application

Flux,| when used, shall be applied prior to formation of the final solder connection. Flux may
be a|constituent.of-the solder paste or preform solder. Any flux meeting the requirements of
5.3 may be uséd-provided that

a) the fluxtor combination of fluxes does not damage parts,
b) th quired)
cl v '

the

e‘subsequent cleaning processes (if required

shall be sufficient to comply wit

8.24 Solder application
8.24.1 Workmanship

Enough solder shall be applied to components or boards or both to ensure that sufficient
quantity is in place during reflow to meet the-end-poeint workmanship requirements.

8.2.4.2 Solder paste application

Methods for applying solder paste on surface-mount land pattern areas include, but are not
limited to, screen or stencil printing, dispensing, or pin transfer. Solder paste shall be handled
by in accordance with the material supplier's recommendation—fer to ensure proper
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performance. Re-use or mixing of solder paste exposed for excessive periods (for example 1
h to 24 h depending on the material) with fresh paste should be avoided.

8.2.4.3

Solid solder deposition (SSD)

Surface-mount land patterns can be coated with a defined amount of solder during the printed
board's manufacturing process.

Different methods of solder application are permissible, for example:

a)
b)

c)
d)

plating of SnPb; it shall not be applied to lead-free soldering;

screen or stencil printing of solder paste followed by a reflow solder process. This.prq
cpn be used with or without a flattening operation of the reflowed solder pads;

application of molten solder;
application of solder particles in an adherent flux (solid solder deposit techinology).

The ¢haracteristics of the solid solder deposit on land patterns are the following:

e)

—h
=

the applied solder has a plated or molten intermetallic bond te -the surface mou
device (SMD) land pattern;

the applied thickness of the solder is sufficient for a reliable\reflow solder joint;
the solder is applied with sufficient precision to the SMD. land pattern;

the flatness of deposited solder shall be suitable for the applicable componen
example fine-pitch devices require better flathness4{han most other components.

mount of the solder shall be specified.

cess

nting

, for

=)
P
()
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8.3 Manual/hand soldering

8.3.1 Non-reflow manual soldering
8.3.1.1 Flux application

If used, liquid flux shall be applied to the surfaces to be joined, prior to the application of heat.
The t . ' : .
positlon that allows the flux to flow and cover the connection elements as the solder

When an external liquid flux is used in conjunction with flux cored solders, the fluxes.shall be
compatible.

8.3.1[2 Solder application

A wall-tinned tip (see 4.12) shall be applied to the joint and the solder introduced at the
junctjon of the tip and the connection for maximum heat transfer. After applying hea{ and
achigving heat transfer, the solder should be applied to the joint and.not the soldering iron tip.
Sold¢r is supplied to a surface of the joint thatdeftfrem is locatéd to the left of the heating
positljon. The method of application should be such that no solder’depesits is deposited on the
body|of component. The solder and the soldering iron tip shallbe quickly pulled apart from the
joint metal. Solder shall only be applied to one side of a plated through-hole. The temperature
of the¢ soldering tip shall not exceed the specific working temperature. The application of| heat
shou|d be within the restricted temperature and time\specified. Heat may be applied to|both
sided of the plated through-hole. Some hand-soldering applications may require preheatipng to
prevent damage to components.

8.3.1.3 Heat sinks

When hand soldering is being carried.out close to the body of heat-sensitive devices, a|heat
sink phould be used between the soldering iron tip and the component body as necessgry to
restrict heat flow into the component:

8.3.114 Solder wicking

Limited solder wicking during soldering of wire is permissible. Solder wicking shall not extend
to a portion of the wire that is required to remain flexible.

8.3.2 Reflow,manual soldering

8.3.211 Solder applications

Enough¢solder shall be applied to components, or boards, or both to ensure that sufficient
quantityts—in—ptace—duringreflowtomeet-the—end productrequirements—Methodsfor—solder
application include dispensing or pin transfer of solder paste, or use of solder wire or
preforms. Land patterns to which solder is applied shall be clean prior to solder application
reflow methods.

8.3.2.2 Reflow methods

Manufacturers shall establish a reflow soldering process that is repeatable within the limits
defined for the hand soldering reflow equipment (for example hot air or gas, infrared). The
reflow process instructions shall be developed and maintained and shall be performed in
accordance with these process instructions.

The process shall include as a minimum a reproducible time/temperature envelope that
includes the drying/degassing operation (when required). Reflow methods include hot air/gas
guns, solder irons, or hot bar (thermode) or laser operations.
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8.3.2

.3 Shielding

When manual reflow soldering is performed, appropriate shielding should be provided so that
adjacent components (next to the parts being joined) are not damaged or that the solder joints

of ad

jacent components are not reflowed again.

9 Cleanliness and residue requirements

9.1 General

When - oss-designator(see 9 specifies—cleaning-option ')(no
surfa e cleaned), the red assembly shall meet the visual inspection requirements
of 9.8 except that evidence of flux residue is permitted.

If clefaning is required-{as-in-9-6) during and after processing, parts, subassemblies, and| final
assemblies shall be cleaned within a time frame that permits appropriate removal of
contdminants, especially flux residue.

All items cleaned shall be cleaned in a manner that will prevent detrimental thermal shock and
intrugion of cleaning media into components that are not totally sealed. The assgmbly
cleaning shall be capable of meeting the cleanliness requirements as specified herein.

The |cleaning media and equipment shall be selecteg\for their ability to removq the
contgminations and shall not degrade the materials, mafkings or parts being cleaned.
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9.2 | Qualified clea@ﬁmanufacturing process

9.2.1 Genera@'

Unlegs othe e specified by the user, the manufacturer shall qualify soldering ahd/or

clearjing sses that result in acceptable levels of flux and other residues. Objgctive
evide Il be available for review. See J-STD-001 Appendix C for examples of objgctive
evidg

NOTE 1 Objective evidence can be provided by Surface-Insulation (SIR) testing of electronic assemblies following
applicable standards or IPC-9202.

NOTE 2 Process ionic contamination test (PICT) data (or resistivity of solvent extract (ROSE) test data) can be
used as a process control tool, but such test data alone cannot be used for prediction of assembly reliability under
high-temperature/high-humidity environments.

Process ionic contamination test (PICT) data (or resistivity of solvent extract (ROSE) test data)
using the historical acceptance value of 1,56 pg/cm?2 NaCl equivalence with no other objective
evidence shall not be considered as acceptable objective evidence.

Unless otherwise specified by design, or by the user, the acceptability of the residue condition
shall be determined at the point of the manufacturing process just prior to the application of
conformal coating, or on the final assembly if conformal coating is not applied. Rework
processes shall be included in the process qualification.
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9.2.2 Cleaning designator

Unless otherwise specified by the user or the design authority, the manufacturer should
specify a cleanliness designator that establishes the cleaning requirements and the process
control tests for residues. The cleanliness designator is a 2-digit (minimum) code which
describes the cleanliness requirements for all assemblies covered under this document. This
code begins with letter C and then a dash followed by two or more digits.

The first digit represents the cleaning option in accordance with Table 2

Table 2 — Designation of surfaces to be cleaned

0 No surfaces are to be cleaned \/

1 One side (solder source side) is to be 2
cleaned \Q)

2 Both sides of the assembly are to be cleaned (19

The second and following digits indicate the requirements for proggsg)control of residues in
accofdance with Table 3

Table 3 — Residue testing for procse\\gcontrol

£
0 No test required Q ~
1 Test for rosin residues required O\)
. - - A
2 Test for ionic residues requwe’d‘\\\
3 Test for surface insulation r@?étance as agreed between the user and
the manufacturer O
X
4 Test for surface organig\contaminants as agreed between the user and
the manufacturer . (%)
K\
5 Other testing a?\aﬁ‘eed between the user and the manufacturer
\v
O
In th¢ absence of a specifi aning designator, the designator C-22 shall apply. A cleaning

designator of C-00 defig’a so-called "no clean" process with no testing of residues.

9.2.3 Upper spe@ﬁation limit

Whenp a manu%_ ring process has been defined and qualified in accordance with 9.4 and
wher |on|c r ue testing is required, ionic process specification limits shall be determined

as fo Iow&,)

An u [
be establrshed Any other USL shall be agreed between the user and the manufacturer

shall

If a USL based on test data is to be used, the manufacturer shall determine a statistically
based sampling plan for measuring ionic residues using resistivity of solvent extract (ROSE)
testing or other methods as agreed between the user and the manufacturer.

9.3 Visual requirements

Assemblies shall be free of dirt, lint, solder splash, dross, etc. Solder balls shall not reduce
the minimum design electrical spacing and shall be fixed to the board surface. Solder balls
shall not degrade electrical performance characteristics.
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Surfaces cleaned should be inspected without magnification and shall be free of visual
evidence of flux residues or other contaminants. Surfaces not cleaned may have evidence of
flux residues.

9.4 Correlation of ionic testers

If more than one ionic tester is used for judging product residue levels for the same product, a
correlation study between the ionic testers shall be performed.

9.5 Non-ionic residues

All ofher residue requirements shall be agreed beiween the user and the manufacturer] The
agre¢ment should include the test method, the test parameters and the pass-fail criterias

Whenp rosin flux residue testing is required, assemblies shall be tested in agcordance| with
IEC $61189-1 and IEC 61189-3 (see Annex B of this document) and shall.comply witlh the
requirements in Table 4 for the maximum allowable level of rosin flux residues

Table 4 — Maximum acceptable rosin flux residues

Level A 200 pg/cm?
Level B 100 pg/cm?
Level C 40 ug/cm?

Whep surface organic contamination testing isarequired, the test shall be performgd in
accofdance with applicable standards and IEC®1189-3 (see Annex B of this document) and
shall] not exceed the maximum acceptancg ‘level agreed between the user and the
manyfacturer.

9.6 | SIR testing

Whenp surface insulation resistance”testing (SIR) is required, test specimens processgd in
exacjly the same manner as the,rassemblies being produced shall be tested for the effgct of
the gontamination on the (electrical insulation resistance of printed boards under [high
temprature and humidity in accordance with IEC 61189-5-502 and IEC 61189-3 (see Annex
B) o another documented method agreed between user and manufacturer that determines
test §pecimen, test coanditions and pass-fail criteria and is available for review.

NOTE|1 IEC 61189358502 under preparation.

10 Assembly requirements

10.1 L General

Boards, components and processes described and specified in Clauses 4 to 9 provide for
soldered interconnections that are better than the minimum acceptance requirements of this
clause. Processes and their controls should be capable of producing a product meeting or
exceeding the acceptance criteria for a level C product. However, soldered connections shall
meet the product level (A, B or C) acceptance requirements specified by user.

10.2 Acceptance requirements
10.2.1 Process control
The manufacturer shall either:

a) have a process control plan in accordance with 13.3; or
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b) perform 100 % visual inspection to the requirements of 10.3. If defects and process
indicators exceed the corrective action limits specified in 10.2.2 for their respective level
of opportunities (10.2.3), the manufacturer shall initiate corrective action to reduce their
occurrence. For corrective action calculations, no more than one defect characteristic (see
Table 2) or process indicator shall be attributed to a particular interconnection site (for
example lead-to-land, via, lead-in-hole).

If the limits specified in this document are met, it is likely that the reliability of the joint has a
high possibility of meeting the assembly expectations. However, the user has the
responsibility for determining true reliability requirements based on design and end product
usage.

10.2J2 Corrective action limits
CorrLctive action shall be initiated if

a) d
b) process indicators (see 4.4) exceed 3,0 % of the total opportunities for théir occurrencge.

fects listed in Table 2 exceed 0,3 % of the possibilities for their occurrence, and if

c) As a minimum, the following general process indicator occurrences._shall be monitored:
1) markings (10.3.3);
2)) voids and blow holes (10.3.5);
3) lead outline visibility (10.3.5);
4)) via interfacial connection wetting (10.3.6);
5) other process indicators defined in the sectiopal specifications; and
6) solder quantity.
.2,

10.2,3 Control limit determination

The |total number of interconnection sites shall be used as the measure to which the
percgntage of defects or process indicators is applied. These calculations consider |each
surfajce mount termination, each through-hole termination, and each terminal termination|as a
single opportunity for determining’the total number of opportunities for a given printed hoard
assembly.

10.3| General assembly requirements
10.3.1 Assembly integrity

All groducts shall>meet the requirements of the assembly—drawing documentation.| The
electfical and-mechanical integrity and the reliability of all components and assemblies [shall
be rgtained-after exposure to all processes employed during manufacture and assembly (for
example handling, fixing, soldering and cleaning).

10.3.2—Assembty damage

10.3.2.1 Assembly requirements

Assembly damage to electronic and mechanical devices shall not exceed the requirements
given in the present document and in IEC 61191-2, IEC 61191-3, IEC 61191-4.

Printed boards shall show no evidence of burning, blistering, or delamination as referenced in
IEC 62326-1. Laminate scratches shall be treated as weave exposure.

10.3.2.2 Unacceptable assembly defects

The following defects can be found in printed wiring assemblies: measles, crazing, blistering,
delamination, weave exposure, haloing, edge delamination, and lifted lands or conductors.
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The following conditions are causes for rejection:

a) assemblies exhibiting measling or crazing defects affecting their functionality;

2018

b) blistering or delamination that make bridges between plated through-holes or between
subsurface conductors, or which extend under surface conductors or over/under
subsurface conductors.

10.3.

3 Markings

Markings shall not be deliberately altered, obliterated or removed by the manufacturer unless
required by the assembly-drawing documentation. Additional markings (such as labels added

A
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10.3.5.

The
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10.3.|5 Solder connection
5.1

Solder wetting angle

hcceptable solder connection shall indicate evidence of wetting and adherence whe
r blends with the soldered surface, forming a contact angle of 90° or less, except

the quantity of solder results in a contoufithat extends over the edge of the land (see F
ne solder joints should have a generally smooth appearance.

1). T

oo

inted
hole
blies

A sm
line ¢
plate
fused

d-free solder joiptssshow a slightly rough (grainy or dull) appearance or greater wetting

s, these soldef jgints are still acceptable if all other criteria are fulfilled.

ooth transition from land to connection surface or component lead shall be evide
f demarcation or transition zone where applied solder blends with solder coating, s

or other surface material is acceptable provided that wetting is evident. In the ca

if the
on th

e solderjomt shall not degrade the mtegrlty of the connectlon
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Wetting of land (1a, 1b, 1c, 1d)

<90° >90° >90°
Solder
| | mask
\ \ \ k Accept Accept Accept Accept
k \ 1a 1c 1d
\. >90°
’ J 6 \ ﬂ%
| \ N 9 7
Y """1“' *\_&_ \ Not acceptable
| 6 = Contact angle

Non-wetting/dewetting evident (1e)
EC

Figure 1 — Solder contact angle

10.3/5.2 Defects
The following conditions are unacceptable and shall be considefed defects (see 12.1):

a) fractured or disturbed solder connections;
b) cpld solder connection;

c) greater than 5 % of the solder connection«(except vias) exhibiting dewet or ngnwet

naracteristics;

e)
f)

bld embrittlement due to insufficientgold removal (see 6.3.3); and

biding by which the solder volume' of the joint is decreased below the allowable minimum

c
9
c
d) ekcess solder that contacts the component body, except SO and SOT packages;
g
v
value.

NOTE| SO and SOT packages areplastic small outline packages which can be wave soldered
10.3/5.3 Process indicators

The following condijtions are acceptable, but shall be considered as process indicatorg and
shalllbe documented-and available for review:

bids and-the blow holes where wetting is evident, and which do not reduce solder vglume
blow thevallowable minimum;

o <

b) oltline.or lead not visible in solder joint because of excess solder.

T T —x
i i |

Acceptable holes — the coated or applied Magpnified view of C
solder has wetted sides of holes (2a to 2f)

Wetting angie < 90

IEC

Figure 2 — Solder wetting of plated through-holes without leads
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10.3.6 Interfacial connections

Unsupported holes with leads or plated through-holes, not subjected to mass soldering and
used for interfacial connections need not be filled with solder. Plated through-holes not
exposed to solder because of permanent or temporary maskants and used for interfacial
connections need not be filled with solder. Plated through-holes without leads, including vias,
after exposure to wave, dip, or drag solder processing shall meet the acceptability
requirements of Figure 2. Failure to meet this requirement shall be treated as a process
indicator in accordance with Clause 13. Wetting of the top-side lands by applied solder is
acceptable, but not required (see Figures 2c, 2e and 2f). Plated through-hole damage due to
copper dissolution is a defect (see Table 2)

11 Coating and encapsulation

The Hetail ra
Fhe-gletail-re

subclauses:

rocedures are defined in the folldwina
Froceauresare-GeHReoHtRe+orgwWwihg

11.1| Conformal coating
11.11 Coating instructions

The material specification and supplier's instructions, as applicable, shall be followed. (Vhen
curing conditions (temperature, time, IR intensity, etc.)«ary from the supplier's recommended
instrttctions, the alternate conditions shall be documented and available for review.| The
matefial shall be used within the time period specified (both shelf life and pot life), or Jused
withip the time period indicated by a documented system that the manufacturer (assembler)
has gstablished to mark and control age-dated-material.

11.1)2 Application
11.12.1 Application details

A cogting shall be continuous intall areas designated for coverage on the assembly-dragwing
documentation. The coatingAfillets should be kept to a minimum. Conformal coating malterial
shalll not contain aggressive solvents. Conformal coating or method of applicatign of
confgrmal coating shall ‘\not damage or reduce the reliability of components. When (sed,
masHKing materials shall*have no harmful or degrading effect on the printed boards and|shall
be rémovable without leaving a contaminant residue. Dimensioning specified for mgsked
area$ shall not.be.‘decreased in length, width, or diameter by more than 0,8 mm by the
appligation of egnformal coating.

11.12.2 ¢ Adjustable components

The adjustable portion of adjustable components, as well as electrical and mechanical miating
surfaces such as probe points, screw threads, bearing surfaces (for example card guides)
shall be left uncoated as specified on the assembly-drawing documentation.

11.1.2.3 Conformal coating on connectors

Mating connector surfaces of printed wiring assemblies shall not be conformal coated. The
conformal coating specified on the assembly-drawing documentation shall, however, provide a
seal around the perimeter of all connector/board interface areas. Press-fit pins and
connectors installed after conformal coating is applied shall be exempt from the seal
requirement.
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11.1.2.4 Conformal coating on brackets

The mating (contact) surface of brackets or other mounting devices shall not be coated with
conformal coating unless specifically required by the assembly—drawing documentation.
However, the perimeter of the junction between these devices and the board and all attaching
hardware shall be coated.

11.1.2.5

Conformal coating on flexible leads

Components that are electrically connected to the assembly by flexible leads (e.g. gull wing)
shall as a minimum have the junction of the leads with the components and the assembly

coatet-

11.1)2.6

Unlegs otherwise specified on the approved assembly—drawing documentation, the
perir:Eeter of assemblies shall not be increased in total thickness by more than 1,0 mm
I

resu
boar

11.1.2.7

Unles$s otherwise specified on the approved assembly-drawing documentation, the dimen
of the @ssemblies shall not be increased in length or width by more than 0,8 mm on

Perimeter coating

of conformal coating. The outer perimeter is defined as the area on-each side ¢
at a distance of not more than 6,0 mm inwards from the outer edge.(see Figure 3).

-»
Coated QQ

area

Area “A” outer
<+ perimeter 6,0 mm

Not increased by more
than 1,0 mm in area “A”

IEC

Figure 3 — Coating conditions

Edgé coating

edge giving a total of 1 5 mm bv apnlication of conformal coating
~ ~ 7 7 Ll ~

buter
as a
f the

5ions
each

11.1.3 Performance requirements

11.1.3.1

The thickness of the conformal coating shall be as follows for the type specified:

Thickness

a) types ER (epoxy), UR (urethane) and AR (acrylic):

b) type SR (silicone):

c) type XY (paraxylene):

0,03 mm to 0,13 mm;
0,05 mm to 0,21 mm;
0,01 mm to 0,05 mm;
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d) type FC (fluoropolymer) ~ 0,01 pm

The thickness shall be measured on a flat, unencumbered, cured surface of the printed wiring
assembly, or on a coupon which has been processed with the assembly. Coupons may be of
the same type of material as the printed board or may be of a non-porous material such as
metal or glass. As an alternative, a wet film thickness measurement may be used to establish
the coating thickness, provided there is documentation that correlates the wet and dry film
thicknesses.

11.1.3.2 Coating coverage

L £ 4+l % H =~ | o kLl <l H <l 1ot d
mouc Ul uirc LyPU OMTUITTTCU Ul UiTe GODUIIIUIy gravvitrgy UULUTTTCTTILAtruT an

COanIIIIG: \Juat;lly oha
shall
a) be completely cured and homogeneous,

b) cpver only those areas specified on the assembly-drawing documentation,

c) bg free of blisters or breaks which affect the assembly operations or sealing properties of
the conformal coating,

d) bg free of voids, bubbles, or foreign material which expose component conductors, piinted
wliring conductors (including ground planes) or other conduetors, and/or violate dgsign
electrical spacing; and

e) cepntain no measling, peeling or wrinkle (non-adherent areas).
11.1/4 Rework of conformal coating

Procedures that describe the removal and replacement of conformal coating shall be
documented and available for review.

11.1J5 Conformal coating inspection

Visual inspection of conformal coating may be performed without magnification. Inspectign for
confgrmal coating coverage may be.performed under an ultraviolet (UV) light source when
using conformal coating material centaining a UV tracer. Magnification from 2x to 4x may be
used|for refereeing purposes.

11.2| Encapsulation
11.21 Encapsulation\instructions

The naterial specification and the supplier's instructions, as applicable, shall be followed| The
material shall be-used within the time period specified (both shelf life and pot life) or [used
withip the tinfeyperiod indicated by a documented system the manufacturer has established to
mark| and_control age-dated material.

11.2 Application

11.2.2.1 Quality details

The encapsulant materials shall be continuous in all areas designated for coverage on the
assembly—drawing documentation. When used, masking material shall have no deleterious
effect on the printed boards and shall be removable without contaminant residue.

11.2.2.2 Encapsulant-free surfaces

All portions of the assembly not designated to receive encapsulant material shall be free of
any encapsulant material.
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11.2.

3 Performance requirements

The applied encapsulant shall be completely cured, homogeneous, and cover only those
areas specified on the assembly-érawirg documentation.

The encapsulant shall be free of bubbles, blisters or breaks that affect the printed wiring
assembly operation or sealing properties of the encapsulant material. There shall be no

visibl

11.2.

e cracks, crazes, mealing, peeling and/or wrinkles in the encapsulant material.

4 Rework of encapsulant material

Procgdures that describe the removal and replacement of encapsulant matierial shdll be

ore

11.2,

docm:fnented and available for review (i.e., within the manufacturers' ISO 9001 documen

uivalent written procedures).

5 Encapsulant inspection

Visual inspection of encapsulation may be performed with magnification.

12.1

Rework and repair

Rework of unsatisfactorily soldered electrical and electronic assemblies

Rewgrk of unsatisfactory electrical and electronic assemblies consists of addressing

defeq
the

appr

ts listed in Table 5 and the non-conforming characteristics shown in the defect tabl
relevant sectional specification (i.e.” IEC 61191-2, |EC 61191-3, IEC 61191-4
ppriate.

discr
proc
provi
acco
rewo
acco

pancies have been documented. Documentation requirements shall be defined i
ss control plan and may.-be on a sampling or audit basis. This data shall be us
de an indication as to-the possible causes and to determine if corrective actio
rdance with 10.2;,—%022and—10-2.3, is required. When rework is performed,
rked and/or reflowed connection shall be inspected to the requirements of 10.3
fdance with 13(2;

Reka of unsatisfactory solder conpections and other defects shall not be performed until the

ation

the
es of
as

h the
ed to
n, in
each
.5 in
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Table 5 - Electrical and electronic assembly defects

Defect Defect description Requirement Remarks
No. subclause
01 Violations of the assembly-drawing documentation requirements 4.1.2

a) missing component
b) wrong component
c) reversed component

02 Damage to components beyond procurement specification or the IEC 61191-2

relevant sectional specification allowance IEC 61191-3
a) component damage (cracks) IEC 61191-4
b) moisture cracking (pop-corning)

3 Damage to the assembly or printed board 10.3.2
a) measling or crazing that affects functionality 10322
b) blisters/delamination that bridges between PTHs/conductors 10.3.4
c) excessive departure from flatness

4 Plated-through hole interconnections with and without leads 10.3.5
a) non-wetted hole or lead 10.3.5:2
b) unsatisfactory hole fill 10.326

c) fractured solder joint
d) cold or disturbed solder connection

5 Violation of minimum design electrical spacing EC-614494-2
a) conductive part body or wire movement/misalignment 9.6.2
b) solder balling oo o
c) solder bridging HEC-614494-2
d) solder spikes IEC 61191-2
e) solder webs/skins IEC 61191-2
6.3.1
6 Improper solder connections (lead, termination«or land) 10.3.5.3
a) dewetting or non-wetting 10.3.5.2

b) solder leaching

c) insufficient solder

d) solder wicking

e) insufficient reflow

f) incomplete joint (open circuit)
g) excessive solder

h) excessive solder voids

i) adhesive encroachment

j) gold embrittlement

7 Damaged marking oh the board 10.3.3
a) altered marking
b) obliterated.marking

8 Failure to comply with stated cleaning or cleanliness testing 9.6
9.3
9.5
9 Failure to comply with conformal coating requirements H23311.1.3.2
0 Copper dissolution 10.3.6
12.2 Repair

Repairs are changes to an unacceptable end product to make it acceptable in accordance
with the original functional requirements. The repair method shall be determined by
agreement between the manufacturer and the user.

12.3 Post rework/repair cleaning

After rework or repair, assemblies shall be cleaned as necessary by a process meeting the
requirements of subclauses 9.3 and 9.5.
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13 Product quality assurance

13.1 System requirements

General requirements for the establishment and maintenance of an effective quality
assurance programme incorporating process control systems (see 4.5) are given in the
following subclauses.

13.2 Inspection methodology

13.2.1 Verification inspection

Veriflcation inspection shall consist of the following:

a) sprveillance of the operation to determine that practices, methods, procedures and a
written inspection plan are being properly applied;

b) inspection to measure the quality of the product.
13.22 Visual inspection
13.212.1 Visual sampling

Inspection prior to soldering (for example between component placement and soldering)|or in
betwgen other process steps (for example solder paste application and component placegment)
should only take place on a sampling basis when analyzing the assembly process to identify
soldgr joint defect causes. After soldering, the assembly shall be evaluated in accordance
with the established process control plan (see 13.3)rby 100 % visual inspection (see 10.2).

13.22.2 Magnification aids and lighting

The folerance for magnification aid is 15 %"of the selected magnification power (i.e. +15(% or
a rarjge of 30 % centred at the selected:magnification power). Magnification aids and lighting
(see|4.11.4) used for inspection shali“be commensurate with the size of the item being
procgssed. The magnification used, to inspect solder connections shall be based on the
minimum width of the land used_for the device being inspected. Magnification aids should be
in acpordance with Table 6.

Table 6 — Magnification requirements

Land widths and land diameters Inspection Referee
mm
>1,0 2% 4x
1,5x to 3x
>0,5 to 1,0 4% 10x
3x to 7,5x%
>0,25 to 20,5 7.5x to 10x 20x
<0,25 20x 40x

Referee conditions shall only be used to verify a product rejected at the inspection
magnification. For assemblies with mixed land widths, the greater magnification may be used
for the entire assembly.

13.2.2.3 Partially visible or hidden solder connections

Partially visible or hidden solder connections are acceptable provided that the following
conditions are met:
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a) the visible portion, if any, of the connection on either side of the PTH solder connection
(or the visible portion of the SMD connection) is acceptable;

b) the design does not restrict solder flow to any connection element on the primary side (for
example pin in hole component) of the assembly;

c) process controls are maintained in a manner assuring repeatability of assembly
techniques.

13.2.3 Sampling inspection

Use of sample-based inspection shall be predicated on meeting one of the following:

a) when done as part of a documented process control system as in 13.3; or
b) ap part of the user-approved product assurance programme.

13.3| Process control
13.3/1 System details

Procgss control shall be a documented system, available for review, that meets the intgnt of
ISO 9001, IEC 61193-3, or user-approved system. The primary goal“of process control|is to
contipually reduce variation in the processes, products, or services to provide produlct or
procgsses meeting or exceeding customer requirements. The( process control system [shall
inclugle the following elements as a minimum:

—

a) trpining shall be provided to personnel with assigned responsibilities in the development,
mplementation, and use of process control and statistical methods that are commensprate

with their responsibilities;

b) qpantitative methodologies and evidence shall be maintained to demonstrate thaft the
pfocess is capable and in control;
c) improvement strategies to define initial<process control limits and methodologies leading

tg a reduction in the occurrence oflprocess indicators in order to achieve continuous
focess improvement;

©

d) criteria for switching to samplesbased inspection shall be defined. When processes eXceed
control limits, or demonstratel.an adverse trend or run, the criteria for reversion to hjgher
Igvels of inspection (up to~100 %) shall also be defined;

e) when defect(s) are identified in the lot sample, the entire lot shall be 100 % inspectdgd for
the occurrence(s) of.the defect(s) observed;

f) a|system shall beput in place to initiate corrective action for the occurrence of prqcess
indicators, outsof=Control process(es), and/or discrepant assemblies;

g) aldocumented audit plan is defined to monitor process characteristics and/or outpuf at a
rescribed frequency.

©

Objettive-evidence of process control may be in the form of control charts or other toolg and
techniqués of statistical process control derived from application of process parameter and/or
product parameter data. This data can be acquired from sources such as inspection, non-
destructive evaluation, machine operation data, or periodic testing of production samples. For
attribute data, the key is understanding and controlling parameters in the process that
influence the response in question and establishing controls at that point. Attribute data,
measured in parts of 10-® nonconforming product, can generally be correlated to a process
capability index (Cpk) generated using variable data (see Annex B).

Available resources (e.g. ISO 9001, IEC 61193-1,—ete:) should be used in establishing the
process control plan and defining the characteristics and criteria.

13.3.2 Defect reduction

Continuous process improvement techniques shall be implemented to reduce the occurrence
of defects and process indicators. When processes vary beyond established process control
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limits, corrective action shall be taken to prevent recurrence. When corrective action is in-
effective within 30 days of implementation, the problem shall be referred to plant management
for resolution.

13.3.3 Variance reduction

All variances from the requirements of this document shall be minimized with the goal of
elimination (where economically practical) through process corrective action. Failure to
implement process corrective action and/or the use of continually ineffective corrective action
shall be grounds for disapproval of the process and associated documentation.

14 Qther requirements

14.1| Health and safety

The pise of some materials referenced in this document can be hazardous(1In“such casgs, a
risk pssembly shall be undertaken prior to the use of any hazardous 'material. All slafety
precautions shall be taken as outlined in the data provided with the’ material. Adequate
ventilation shall be provided in all areas where solder chemicalsrare used or fumes are
genefated. To provide for the personnel's safety, areas, equipment and procedures shall meet
all applicable occupational (workplace), safety and health regulations.

14.2| Special manufacturing requirements
14.2/1 Manufacture of devices incorporating magnétic windings

This document is limited in its applicability to the manufacturing processes associated with the
mounting of internal electronic elements and‘the soldering of the internal connectionps of
transformers, motors, and similar devices. Unless a user has a specific need for the controls
provided by this document, it shall not be imposed relative to the manufacture of the internal
elements of these devices. The externaltinterconnect points (i.e. terminals, pins, etc.)|shall
meef] the solderability requirements of this document.

14.22 High-frequency applications

Hightfrequency applications (for example radiowaves and microwaves) may require| part
spac|ngs, mounting systems, and assembly designs that vary from the requirements stated
herein. When high-frequency design requirements prevent compliance with the design and
part-jnounting requirements contained herein, manufacturers may use alternative designs.

14.2/3 High-voltage or high-power applications

Highipower-applications, such as high-voltage power supplies, may require part spadings,
mounting._systems, and assembly designs that vary from the requirements stated hgrein.
Whenshigh-voltage design requirements prevent compliance with the design and |part-
mounting requirements contained herein, manuiaciurers may use alternative designs.

14.3 Guidance on requirement flowdown

Manufacturers are responsible for delivering fully compliant hardware according to the
requirements of this document and the applicable assembly-drawing documentation. Where a
part is adequately defined by a basic part specification, then the requirements of this
document should be imposed on the manufacture of that part only when absolutely necessary
to meet end-item requirements. When it is unclear where flowdown should stop, it is the
responsibility of the manufacturer to work with the user to determine this point.
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15 Ordering data

Procurement documents should follow the requirements with the inclusion of the following
referenced items:

a)

c)
d)
e)

f)
g)
h)
i)

the title, number and date of this document;
whether or not to conduct preproduction testing;

the quantity of preproduction samples required, if any;

the detailed requirements for operator certification, if any;

Ig¢vel of product (see 4.3);
cleanliness designator, cleaning option, cleanliness test (see 9.2); and
HSD packaging requirements.

ntrol
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Annex A
(normative)

Requirements for soldering tools and equipment

Requirements for tools and equipment

following requirements for tools and equipment shall be imposed if process controls are
sufficiently in place to ensure compliance with 4.12.

Abrasives

Knivegs, emery cloth, sandpaper, sandblasting, braid, steel wool, and other abrasives shall not

be used on surfaces to be soldered.

A3

The

a)

The

Benchtop and hand-soldering systems

belection criteria of benchtop and hand-soldering systems shalt'include the following;

bldering systems shall be selected for their capacity to ‘heat the connection area rgpidly
Ind maintain sufficient soldering temperature rangeCat the connection throughouft the
bldering operation;

e¢mperature-controlled soldering—equipment systems at rest shall be controlled within
°C of the idle tip temperature. Constant output (steady output) tools in compliancq with
ms a), d), €) and f) may also be used;

+ =& 0 0 »

it
operator-selected or rated temperatures of soldering systems at idle/standby shgll be

r¢sistance between the tip of soldering systems and the workstation common point ground
shall not exceed 5 Q. The heated element and tips shall be measured when at|their
nrmal operatmg temperature:—Current-limited General soldering—egquipment sygtems
1 shall have internal tip-to-ground resistance of 1 Q t¢ 5 Q
current-limited soldering systems with internal tip-to-grjound

ip transient veltages generated by the soldering-egquipment systems shall not exceed 2 V

tool holders shall be of a type appropriate for the hand piece or tool used. The holder|shall

not(apply excessive physical stress or heat-sinking to heating elements, and shall protect
lepersonnel from burns;

sponges for cleaning of soldering irons tips and reflow soldering tool surfaces shall be
manufactured from materials which are not detrimental to solderability or which could
contaminate the soldering tool surfaces;

soldering guns with the transformer incorporated into the hand piece shall not be used;

solder pots shall maintain the solder temperature within £5°C of the selected temperature.
Solder pots shall be grounded. Resistance between the molten solder and the workstation
common point ground shall not exceed 5 Q;

soldering systems shall be used separately to avoid nonconformity, mixing or
contamination of soldering tips by various solders.

appropriate requirements of this clause shall also apply to non-conventional benchtop

soldering equipment including equipment that uses conductive, convective, parallel gap
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resistance, shorted bar resistance, hot gas, infrared, laser-powered devices, or thermal
transfer soldering techniques.

Tools used shall be maintained so that no detrimental damage results from their use, and they
shall be kept clean and free of dirt, grease, flux, oil or other foreign matter during use. The
heat source shall not cause damage to the printed board or components.

A.4 Soldering iron holders

Soldering iron holders shall be of a type appropriate for the soldering iron used. The holder
shall|leave the soldering iron heating element and tip unsupported without applying excepsive
phys|cal stress or heat sinking, and it shall protect the personnel from burns.

A.5 | Wiping pads

Spornlges and pads for wipe cleaning of soldering iron tips and reflow soldering tool surfaces
shall| be kept free of contaminants that are detrimental to solderability or that would
contaminate the soldering tool surfaces.

A.6 | Soldering guns

Soldering guns with the transformer incorporated into thé hand piece shall not be used.

A.7 | Solder pots

Soldér pots shall maintain the solder tempgrature within +5 °C of the selected tempergture.
Solder pots shall be grounded.

A.8 | Process control

Docuymented process contrels:shall be in place to ensure compliance with Annex B. All
equipment shall be operated’in accordance with the manufacturers' recommendationg and
calibfated, where necessary, to maintain manufacturers' specifications. Process cgntrol
documents shall be ayajlable to production workers and for user review. Equipment grounding,
protdction and temperature control testing should be performed when qualifying equipment for
purchase, inspection of new or repaired equipment, and when indicated as part of the
procgss-control/programme.
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Annex B
(normative)

Quality assessment

B.1 Process control (PC)

Process control (PC), when coupled with statistical analysis (SPC), uses systematic
mathematical techniques to analyze a process or its outputs. The purpose of these analyses
is to Heke—appropriate—actions—to—achieve—and—maihtain—a—state—ofstatistical-eentrel—and to
asseps and improve process capability. The primary goal of PC is to reduce variatipn in
procgsses, products or services continually. This is in order to provide a product meetipg or

excegding real or implied customer requirements.

Implgmentation of PC or SPC shall be in accordance with ISO 9001 orfa-user-appfoved
documented system.

Depgnding on the progress made in implementing PC on a particular product, an individual
supplier may demonstrate compliance to the specification with anyef'the following:

a) ality conformance evaluations;

0

b) end-product control and capability as defined in the PC-plan;

c) in-process control and capability correlated to customer requirements as defined ip the

process control plan; and

d) process-parameter control and capability correlated to customer requirements as defined
n the PC plan.

An individual supplier may choose to use ‘a combination of the four assurance techniques
listed above to prove compliance. For. example, a documented control plan-may can indicate
that [a product with 15 characteristics—may can meet the specifications—by of quality
confgrmance evaluations-on for two characteristics, in-process product evaluations-en fof five
characteristics, and process paraméeter control-en for five characteristics. The remaining three
characteristics meet the specification—by through a combination of in-process control| and
qualify conformance evaluations.

Evidg¢nce of compliance“to the specification at the level of PC implementation claimed inh the
control plan is auditable by the customer or by an appointed third party.

Reqgyirementsiare dynamic in nature and are based on what is accepted in the worldqwide
market. Requirements may be stated as the reduction of variation around a target valug, as
oppopedtojust meeting the specification, drawing, etc.

B.2 Reduction of quality conformance testing

The primary goal of process control is not the reduction of quality conformance testing. The
primary goal of process control is to continually reduce variation in processes, product and
services. This is in order to provide products meeting or exceeding real or implied customer
requirements. However, as a result of the understanding and the control of highly capable
process and product parameters, quality conformance testing may be reduced to an audit
function in an orderly fashion in accordance with the following:

a) a documented PC plan according to the requirements of ISO 9001 or a user-approved
plan is in place and up to date;

b) the process or processes that affect the characteristic 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
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e)

f)

B.3

above a minimum specified value. For variables data, this capability is often defined as a
Cpk above 1,33. (For attribute data, the key is understanding and controlling parameters
in the process that influence the response in question and establishing controls at that
point.) The criteria for reduced testing then becomes a stable process whose critical
correlated parameters exhibit a state of statistical control, and which produce an
acceptable level of nonconforming products as agreed to between the supplier and the
customer. For example, attribute data resulting in a nonconformance ratio of 33 x 1076
would approximate a Cpk of 1,33 for variables data;

a corrective action discipline is in place for discoveries of, and reaction to, out-of-control
and discrepant points;

p an, and correlated to the cr|t|cal|ty of the measurement reqwrements A de5| able
inimum for variable data is a 4 to 1 gauge for repeatability and reproducibility;

documented audit plan is defined to monitor process output. The plan sets Qut corrgctive
lction in the event that an audit discovers a discrepancy;

urrent quality evaluation techniques have not exhibited any nonconformahce for a period
f time or for a number of lots, as agreed to between the customer and the supplier.

OO0 oo

Audit plan

The qudit plan should be designed to confirm that the PC plan’is being implemented corfectly

and

o confirm that implementation of the plan achieves ¢ontinuing improvement. The [audit

plan |that is put in place after replacement of quality ‘conformance testing shall in¢lude

provisions for action to be taken when out-of-specification conditions are found.

The action plan shall include the following items:

a) alcomplete description of the problem;

b) alcomplete description of the root cause for the failure;

c) al containment and short-term carrective action to preclude continuing productign or
shipment of nonconforming products;

d) al description of the planned long-term corrective action that will eliminate fpture

recurrence of non-conformarnce.

Demeonstrating capabilityhwith attribute data requires a great deal of data, particularly a
process improves into~the defective level measured in parts of 1076. Process capability
and Cpk statistics generally are used to describe variable characteristics and, without t
formations, do notilend themselves to attribute data.

5 the

(Cp)
rans-
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Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization-comy
alll national electrotechnical committees (IEC National Committees). The object of IECQis "to pr
infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical Specific

rising
bmote
fis. To
tions,

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter-referred to as| “IEC

aspessment services and, in some areasy.access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

liability shall attach to IECor\its directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee{
expenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any othq
Pyblications.

Atf{ention is drawn,to~the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

Atfention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights*-/EC shall not be held responsible for identifying any or all such patent rights.

rested

non-
losely
ed by

tional
bm all

tional
bf IEC
r any

ations
gence
ted in

prmity

br any

s and
hge or
) and
r IEC

bns is

ect of

91:

This third edition cancels and replaces the second edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)
c)
d)

the requirements have been updated to be compliant with the acceptance criteria in

IPC-A-610F;

the term "assembly drawing" has been changed to "assembly documentation" through
references to IEC standards have been corrected;

Clause 9 was completely rewritten;

out;
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e) Annex B was removed because there are already procedures for circuit board assemblies.

The text of this International Standard is based on the following documents:

CDhV Report on voting
91/1481/CDV 91/1510/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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ity date indicated on the IEC website under "http://webstore.iec.ch\in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or
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PRINTED BOARD ASSEMBLIES -
Part 1: Generic specification —

Requirements for soldered electrical and electronic assemblies
using surface mount and related assembly technologies

1 Scope

This part of IEC 61191 prescribes requirements for materials, methods and verification crjteria
for groducing quality soldered interconnections and assemblies using surface mounf and
relatgd assembly technologies. This part of IEC 61191 also includes recommendationfs for
good| manufacturing processes.

2 Normative references

The following documents are referred to in the text in such a.way that some or all of|their
contgnt constitutes requirements of this document. For dated-references, only the edition
cited|applies. For undated references, the latest edition of the.referenced document (inclyiding
any dmendments) applies.

IEC $0068-2-20, Environmental testing — Part 24207 Tests — Test T: Test methods for
soldgrability and resistance to soldering heat of devices with leads

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
soldgrability, resistance to dissolution of “metallization and to soldering heat of suyface
mounting devices (SMD)

IEC 60194, Printed board design, manufacture and assembly — Terms and definitions

IEC 60721-3-1, Classificationn of environmental conditions — Part 3: Classification of groups of
environmental parameters -and their severities — Storage

IEC 61189-1, Test methods for electrical materials, interconnection structures and assenblies
— Paft 1: General test methods and methodology

IEC 61189-3,~Test methods for electrical materials, printed boards and other interconngction
strucfures .and assemblies — Part 3: Test methods for interconnection structures (pfinted
boardgs)

IEC 61190-1-1, Attachment materials for electronic assembly — Part 1-1: Requirements for
soldering fluxes for high-quality interconnections in electronics assembly

IEC 61190-1-3, Attachment materials for electronic assembly — Part 1-3: Requirements for
electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering
applications

IEC 61191-2, Printed board assemblies — Part 2: Sectional specification — Requirements for
surface mount soldered assemblies

IEC 61191-3, Printed board assemblies — Part 3: Sectional specification — Requirements for
through-hole mount soldered assemblies
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IEC 61191-4, Printed board assemblies — Part 4: Sectional specification — Requirements for
terminal soldered assemblies

IEC 61249-8-8, Materials for interconnection structures — Part 8: Sectional specification set
for non-conductive films and coatings — Section 8: Temporary polymer coatings

IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electrostatic
phenomena — General requirements

IEC/TR 61340-5-2, Electrostatics — Part 5-2: Protection of electronic devices from

fati h L Ta)
electrno.a.:r\p enomena serguide

IEC §1760-2, Surface mounting technology — Part 2: Transportation and storage/cond|tions
of sufface mounting devices (SMD) — Application guide

ISO 9001:2008, Quality management systems — Requirements

IPC-A-610, Acceptability of Electronic Assemblies

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60194 and the
following apply.

ISO and IEC maintain terminological databases-for' use in standardization at the follqwing
addresses:

o |EC Electropedia: available at http://www_electropedia.org/

e |3$0O Online browsing platform: available at http://www.iso.org/obp

3.1

bow
devidtion from flatness of a bodrd characterized by a roughly cylindrical or spherical curvature
so thit, if the product is rectangular, its four corners are in the same plane

3.2
manufacturer

assembler

indivFuaI or company responsible for the procurement of materials and components, aq well
as all assembly process and verification operations necessary to ensure full compliange of
assembliestwith this document

3.3
objective evidence
documentation agreed to between the user and the manufacturer

Note 1 to entry: The documentation can be in the form of a hard copy, computer data, computer algorithms, video
or other media.

3.4

process indicator

detectable anomaly, other than a defect, that is reflective of material, equipment, personnel,
process and/or workmanship variation
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3.5

proficiency

capability to perform tasks in accordance with the requirements and verification procedures
detailed in this document

3.6

shadowing

phenomenon where parts create a shadow of leads, lands, or other parts, which obstruct
heating at reflow soldering or spreading solder at flow soldering

3.7

supplier
indivijdual or company responsible for assuring, to the manufacturer (assembler)| full
compliance of components and base materials with the requirements and “verifidation
procg¢dures of this document

Note { to entry: Components include electronic, electromechanical, mechanical components, printed boards| etc.

Note 2 to entry: Base materials include solder, flux, cleaning agents, etc.

3.8

twist
devigtion of a rectangular sheet, panel or printed board that occurs parallel to a diagonal
acrogs its surface, so that one of the corners of the sheet is not in the plane that containjs the
othell three corners

3.9

user
procuring authority
indivldual, company or agency responsible“for the procurement of electrical/elecﬂ:onic
hardyare, and having the authority to define the class of equipment and any variation or
restrictions to the requirements of this decument

EXAMPLE The originator/custodian of the {contract detailing these requirements.
4 General requirements

4.1 Order of precedence
4.1.1 General remark

In the event ofa-conflict between the text of this standard and the applicable standard [cited
herein, the text of this document shall take precedence. However, nothing in this document
supefsedes.applicable laws and regulations.

4.1.2 Conftict

In the event of conflict between the requirements of this document and the applicable
assembly documentation, the applicable user approved assembly documentation shall govern.
In the event of conflict between the requirements of this document and assembly
documentation that has not been approved, the differences shall be referred to the designated
user activity for approval. Upon such approval, the provisions shall be documented (by official
revision notice or equivalent) on the assembly documentation, which shall then govern.

4.1.3 Conformance documentation

Where this document requires documentary evidence to support conformance claims, each
record shall be retained and be available for inspection for a minimum of two years from the
date of the recorded occurrence (see ISO 9001).
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4.2 Interpretation of requirements

The introduction of product classification according to the levels and their end use (see 4.3)
permits the user to differentiate the performance requirements. When the user elects to
specify compliance with the mandatory requirements of this document, the following
conditions apply:

e unless otherwise specified by the user, the word "shall" signifies that the requirements are
mandatory,

e deviations from any "shall" requirement requires written acceptance by the user, for
example via assembly documentation, specification or contract provision. The word
“‘dhould™1s used to Indicaie a recommendation or guidance staiement. The word,_|may”

indicates an optional situation. Both “should” and “may” express non-mandatory situafions.

“Will” is used to express a declaration of purpose.

4.3 | Classification

This | document recognizes that electrical and electronic assemblies -"are subjeg¢t to
clasdifications by intended end-item use. Three general end-product” levels have |peen
established to reflect differences in producibility, functional performance requirements| and
verification (inspection/test) frequency.

It shpuld be recognized that there may be overlaps of equipment between levels. The|user
(see[3.5) of the assemblies is responsible for determining“the level to which the product
belonngs. The contract shall specify the level required’and indicate any exceptions or
additjonal requirements to the parameters, where appropriate.

Leve| A: General electronics products

Includes consumer products, some computer and computer peripherals, and hardware
suitaple for applications where the major requirement is function of the completed assembly.

Leve| B: Dedicated service electroniecs products

Incluges communications equipment, sophisticated business machines, and instruments
where high performance and_extended life is required, and for which uninterrupted service is
desired but not mandatory. Typically, the end-use environment would not cause failures.

Leve| C: High-performance electronics products

Includes all _‘equipment where continued performance or performance-on-demand is
mandatory.«\\Equipment downtime cannot be tolerated, end-use environment may be
uncommenly harsh, and the equipment shall function when required, such as life support
systgmssand other critical systems.

IPC-A-610 shall be used as workmanship standard.

NOTE Level A corresponds to class 1 in IPC-A-610
Level B corresponds to class 2 in IPC-A-610

Level C corresponds to class 3 in IPC-A-610
4.4 Defects and process indicators

Table 5 lists the defects that are unacceptable and require attention (for example, rework,
repair). The manufacturer is responsible for identifying other areas of risk and treating those
additional concerns as additions to Table 5. Such items should be documented on the
assembly documentation. Other than the unacceptable defects listed in Table 5, anomalies
and variances from "shall" requirements are considered as process indicators, and shall be
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monitored when their occurrence is observed. The disposition of process indicators is not
required.

Workmanship requirements shall match the defined level of classification according to 4.3.
IPC-A-610 shall be used as workmanship standard.

4.5 Process control requirements

This document requires the use of process control methodologies in the planning
impIFmpnfminn and evaluation of the manufn(‘furing processes used to pmdur‘p soldered
electfical and electronic assemblies. The philosophy, implementation strategies, toolq and
techniques may be applied in different sequences depending on the specific.company,
operation, or variable under consideration, to relate process control and capabilify to
end-product requirements. The manufacturer, subject to agreement by the juser, may be
exenpt from performing specific quality conformance evaluations and inspegtions, detairljed in
this document, provided objective evidence of a comprehensive and ,curfent contifuous
improvement plan is available (see 13.3).

4.6 | Requirements flowdown

The ppplicable requirements of this document shall be imposed by each manufacturer or
supplier on all applicable subcontracts and purchase orders¥ The manufacturer or supplier
shall|not impose or allow any variation from these requirements on subcontracts or purdhase
ordefs other than those that have been approved by thewser.

Unless otherwise specified, the requirements of\ this document are not imposed on the
proclirement of off-the-shelf (catalogue) assemblies or subassemblies (see 14.3). Howgver,
the npanufacturer of these items may comply as;deemed appropriate.

4.7 | Physical designs
4.71 New designs

The printed board layout and @echanical and thermal structure of the eIectricaI/eIecjronic
assembly should, where relévant, be based on an appropriate design standard (for exgmple
IEC $1188-5-1) or as approved by the user. When a manufacturer has objective evidence that
a reyised layout will preduce good end product quality that fulfills the requirements of this
document, the user ahd manufacturer should agree on the changes, and the layout should be
modified appropriately.

4.7.2 Existing designs

The fequirements of this document should not constitute the sole cause for redesign|of a

currgntlyapproved design. However, when existing electronic or electrical designs undergo
chanbvrﬂm—ﬁm—mmmwmmm i i i all be

reviewed and user-approved changes made that allow for maximum practical compliance. Any
manufacturer-proposed design changes shall be approved by the user; however, even though
the proposed changes result in compliance with this document and the manufacture of quality
end products, the user is under no obligation to accept the proposed redesign.

4.8 Visual aids

Line drawings and illustrations are depicted herein to assist in the interpretation of the written
requirements of this document. The written requirements take precedence.
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4.9 Proficiency of personnel
4.9.1 Design proficiency

The design facility shall have documentation which demonstrates that formal design training
for all technical workforce personnel has been accomplished. Training shall be given
irrespective of whether such personnel have direct responsibility for product
electronic/electrical design (see ISO 9001).

4.9.2 Manufacturing proficiency

Prior
ficien A
and pe available for review. Objective evidence shall include records of training fof the
applicable job functions being performed, testing to the requirements of this document| and
results of periodic reviews of proficiency (see ISO 9001 and IPC-A-610).

4.10| Electrostatic discharge (ESD)

The | ESD control programme shall be in accordance with? IEC 61340-5-1 | and
IEC/TR 61340-5-2. Documented procedures, electrostatic discharge\control for the protdction
of ESD sensitive electrical and electronic parts, components, assemblies and equipment|shall
be mfintained during, but not limited to:

a) receipt and test of incoming items;

b) bjoard, component and parts storage and kitting;
c¢) manufacturing and rework;

d)

e) sforage and shipping of completed product;

nspection and test cycles;

f) tfansport and installation.

Procgdures for analysis of failures arising from ESD shall be documented and be available for
review by an authorized inspectorate’

4.11| Facilities
411/ General

Cleapliness and ambijent environments in all work areas shall be maintained at levelg that
prevgnt contamination or deterioration of soldering tools, materials and surfaces tp be
soldgred. Eating;-drinking and use of tobacco products or illegal drugs shall be prohibited in
the work area.

4.112/Environmental controls

The soldering facility should be enclosed, temperature and humidity controlled, and
maintained at a positive pressure.

4.11.3 Temperature and humidity

When relative humidity decreases to a level of 30 % or lower, the manufacturer shall verify
that electrostatic discharge control is adequate, and that sufficient moisture is present for flux
performance and solder paste applications. For operator comfort and solderability
maintenance, the temperature should be maintained between 18 °C and 30 °C and the
relative humidity should not exceed 70 %. For process control, the need for more restrictive
temperature and humidity limits should be evaluated.
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4.11.4 Lighting

[llumination at the working surface of manual soldering and inspection stations shall be
1 000 Im/m2 minimum.

4.11.5 Field conditions

In field operations, where the controlled environment conditions required by this document
cannot be achieved effectively, special precautions shall be taken to maximize the quality of
solder connections and minimize the effects of the uncontrolled environment on the operation
being performed on the hardware.

41116 Clean rooms

The pssembly of electronics may necessitate the use of clean rooms to ensure-complfance
with the end production performance requirements of this document. If requiredy the clajss of
clear] room shall be agreed upon between the user and the manufacturer.

4.12( Assembly tools and equipment
41201 General

The manufacturer is responsible for the selection and maintenance of tools and equipment
used|in the preparation and soldering of components and/or ‘conductors. Tools used shall be
seleqted and maintained so that no damage results from their use. Tools and equipment
shou|d be clean prior to use and be kept clean and-ree of dirt, grease, flux, oil and pther
foreign matter during use. Soldering irons, equipment, and systems shall be chosen and
emplpyed to provide temperature control and isolation from electrical overstress EOS or|ESD
(see 4.10).

4.122 Process control

If suitable process controls are not in\place to ensure compliance with 4.12 and the intgnt of
Anngx A, the relevant detailed requirements of Annex A shall be mandatory. Assembly [tools
and equipment shall be used in_accordance with a documented process that is available for
user | review. Assembly tools.(and equipment shall demonstrate process parameters as
descfibed in the process doC¢umentation.

5 Requirements_of)materials

5.1 Overview

Materials used in the soldering processes stipulated in this document shall be as spe¢ified
hereinafter;* Since the materials and processes specified can be incompatible in $ome
compinations, the manufacturer shall be responsible for selecting the combination of materials
and processes thatwittproduceacceptable products:

5.2 Solder
Solder alloys conforming to IEC 61190-1-3 shall be used. Any alloy that provides the service

life, performance, reliability or regulatory requirements of the product may be used if all other
conditions of this document are met and agreed upon by user and manufacturer.

5.3 Flux

Flux shall be tested and classified in accordance with IEC 61190-1-1 or equivalent, into one of
the following three types:

L
M

low or no flux/flux residue activity;

moderate flux/flux residue activity;
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H = high flux/flux residue activity.

Types L or M flux shall be used for assembly soldering. For applications where the flux
residue will not be removed (no-clean), the use of an L flux meeting the requirements of 9.6.9
without cleaning (C00) is recommended (see 9.6.3.2).

Inorganic acid fluxes and type H fluxes may be used for tinning of terminals, solid wire and
sealed components. Inorganic acid fluxes may not be used for assembly soldering. Type H
fluxes may be used for soldering of terminals, solid wire and sealed components when
performed as part of an integrated fluxing, soldering, cleaning and cleanliness test system
and either of the following conditions is met:

a) usage is approved by the user;

b) data demonstrating compliance with the testing requirements of Annex B is available for
review.

When type H flux is used, cleaning is mandatory.

When liquid flux is used in conjunction with other fluxes, it shall be chemically compatiblg with
the dther fluxes and materials with which it will be used. The flux of €ored solder shall pe in
accofdance with this subclause. The percentage of flux in cored sélder is optional.

5.4 | Solder paste

Solder paste, solder powder and flux constituents shalllmeet the requirements of 5.2 and 5.3
and phould be evaluated in accordance with IEC 643190-1-2 to meet the assembly prqcess
requirements.

5.5 Preform solder

Prefqrm solder shall meet all applicable reguirements in 5.2 and 5.3.

5.6 | Adhesives

Adhegsive materials used for attachment of components shall be suitable for the appligation
and ¢ompatible with the assgmbly.

5.7 | Cleaning agents
571 General

Cleaning agents-used for the removal of grease, oil, wax, dirt, flux and other debris shall be
seledted for.their ability to remove flux residue, other residues and particulate contaminjants.
The [cleaning agents should not have aggressive chemicals and shall not degrade the
materials, or the parts being cleaned. The cleaning process shall permit the assembly to [meet

the c eanina reauirements of 0 3
reaHHRgFe gt e e tsSoO+—-o-

5.7.2 Cleaning agents selection

Cleaning agents and mixtures of cleaning agents shall conform to all appropriate
specifications and references. Mixtures of cleaning agents may be used provided they are
suitably stabilized or inhibited.

The use of chlorinated solvents is not permitted. Water, water/alcohol or terpenes are to be
considered as first choice for cleaning applications. Any cleaning solvent shall comply with
applicable health, safety and environmental regulations.
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5.8 Polymeric coatings
5.8.1 Solder resists and localized maskants

Polymer solder resist coatings and temporary maskants in accordance with IEC 61249-8-8
shall be of a material that:

a) does not degrade solderability or the substrate material or printed wiring;

b) precludes solder flow to the masked area;

c) is compatible, if left in place, with printed board base material, conductive material, the
intended fluxes, adhesive and subsequently applied conformal coatings;

d) can, if temporary, be readily removed without post-removal residual contamination hameuI
tq the integrity of the printed board conformal coating, or assembly.

5.8.2 Conformal coating and encapsulants

Confprmal coating requirements for assemblies, including the type of- coating (i.e| the
material), shall be as specified on the approved assembly documentation."If edge coating is
spec|fied on the assembly documentation, it shall conform to 11.1.2.70Enhcapsulants shall be
suitaple for the application and shall be compatible with the assembly.

5.8.3 Spacers (permanent and temporary)

Materials used as mechanical stand-offs shall withstand\'soldering processes and should
permijit inspection of the solder joints (see 13.2.2.3). This requirement includes spacerq that
should withstand temperatures generated due to-Sself-heating of components. Location,
configuration and material shall be specified in the appropriate documentation.

5.9 | Chemical strippers

Chemical solutions, pastes and creams u$ed to strip solid wires shall not cause degradfation
to the wire.

5.10| Cleaning Agents

The [cleaning agents should snot have aggressive chemicals and shall not degrade the
matefials or the parts beingTleaned. In addition, wires shall be neutralized and cleangd of
contagminants in accordance with the suppliers' recommended instructions, and shall be
soldgrable in accordance with 6.2.

5.11| Heat shrinkable soldering devices

Heat| shrinkable soldering devices shall be self-sealing and shall encapsulate the splder
conngctign;*Braided shield terminations shall be in accordance with detailed manufactyrers’
work| instructions that have been prepared to reflect the requirements documented on an

ol kbl <l Y H
approvegassempry-gocumenttaton:

6 Components and printed board requirements

6.1 General

Electronic/mechanical components and printed boards shall conform to the requirements of
the procurement document; ensuring conformance shall be the responsibility of the assembly
manufacturer. Components and printed boards selected for assembly shall be compatible with
all materials and processes used to manufacture the assembly.

NOTE For further information, see IEC 62326-1, IEC 62326-4, IEC 62326-4-1 and IEC/PAS 62326-7-1.
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6.2 Solderability
6.2.1 Parts solderability

Solderability of parts shall be the responsibility of the supplier and shall meet the
requirements specified and agreed to by the manufacturer. Electronic/mechanical components
and wires shall meet solderability requirements when tested in accordance with
IEC 60068-2-20, IEC 60068-2-58 or equivalent; printed boards shall meet the requirements
when tested in accordance with IEC 61189-3 or equivalent.

Prior to acceptance of parts for storage or use, the manufacturer shall ensure that the parts to

equirements of the applicable solderability specification. The user should specify the

6.2.2 Reconditioning

When tinning and inspection is performed as part of the assembly "process, that tipning
operation can be used in lieu of solderability testing (see 6.3).

6.2.3 Solderability testing of ceramic boards

Metallic elements of ceramic printed boards shall be tested“for solderability as specified in
IEC 61189-3, or by using an equivalent method.

6.3 | Solderability maintenance
6.3.1 General

The jmanufacturer shall ensure that all components, leads, wiring, terminals, and pirinted
boar¢dls which have met the requiremenis*of 6.2 are solderable at the start of hand apd/or
machine soldering operations. The _tmanufacturer shall establish procedures to minjmize
soldgrability degradation.

6.3.2 Preconditioning

Component leads, terminations, and terminals may be preconditioned (e.g. hot solder dipped)
to provide solderability-maintenance.

6.3.3 Gold embrittlement of solder joints
6.3.3.1 General

To njinimiZze the impact of embrittlement of solder from gold-plated items (e.g. comp¢nent
leadg, printed board lands), the total volume of gold in any solder joint shall not exceed 1,4 %
of the volume (i.e., 3 % by weight) of solder present.

If there is documented objective evidence, available for review, that there are no gold-related
solder embrittlement issues, or other metallic-surface finish solder-joint integrity problems
associated with the soldering process being used, the following requirements may be
eliminated.

6.3.3.2 Gold on component lead terminations
The manufacturer shall demonstrate compliance with the presoldering requirement:

a) all gold-plated leads/terminations and terminals have either been pre-tinned or the gold
has been otherwise removed from surfaces to be soldered, and/or
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b) the quantity of any residual gold present prior to soldering will not cause the limits given in

6
6.3.3

.3.3 to be exceeded.

3 Tinning of leads/terminations

Tinning of leads/terminations shall not adversely affect the components. A double-tinning
process or dynamic solder wave should be used for effective gold removal.

The gold-removal process may be eliminated for components to be soldered using dip, wave,
or drag soldering processes provided that:

a) s
b) s
e

6.3.3

The
termi

6.3.4 Tinning of non-solderable parts

Com
requi
solde
ageir
soldg
leadq

6.4

Lfficient time, temperature and solder volume exist during the soldering proce
hable the requirements of 6.3.3 to be met.

.4 Gold on printed board lands

5s 1o

olume of gold deposited on any printed board land intended for solderirig components or

nals shall not cause the limits given in 6.3.3 to be violated.

rements shall be reworked by hot solder dip tinning _‘er ‘other suitable methods pr
g. Tinned areas of wires shall not conceal the wire strand(s) with solder. Wicki

r under wire insulation shall be minimized. When required, heat sinks shall be appli
of heat-sensitive parts during the tinning operation.

Solder purity maintenance

bonent leads, terminations and printed boards not meeting the designated soldergbility

or to

ring. The reworked parts shall conform to the requirements of 6.2, except for steam

g of
ed to

Soldér used for preconditioning gold removal, tinning of parts, and machine soldering shall be

analy
spec
data

zed, replaced or replenished at*a frequency to ensure compliance with the
fied in Table 1. The frequency(of analysis should be determined on the basis of hist
or monthly analyses. If contamination exceeds the limits of Table 1, intervals bet

resu
repl
(see

the inalyses, replacement or.rfeplenishment shall be shortened. Records containing
I

s of all analyses and.solder bath usage (for example, total time in use, amou
ement solder required, or area throughput) shall be maintained for each process sy
4.1.3).

imits
brical
veen
the
nt of
stem
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Table 1 — Solder contamination limits; maximum contaminant limit
(percentage by weight)

Contaminant Preconditioning maximum Assembly Maximum Preconditioning and assembly
contaminant weight Contaminant Weight maximum contaminant
percentage limit Percentage Limit weight percentage limit
SnPb alloys SnPb alloys SACXXX lead-free alloys
Copper 0,7502 0,300 NoteP
Gold 0,500 0,200 0,200
Cadmium 0,010 0,005 0,005
inc 0,008 0,005 0,005
Alyminum 0,008 0,006 0,006
Antimony 0,500 0,500 0,200
Iron 0,020 0,020 0,020
Afsenic 0,030 0,030 07030
Bismuth 0,250 0,250 0,250
Silver 0,750 0,100 4,000
Nickel 0,020 0,010 0,050
Pajladium 0,004 0,004 0,004
L ead N/A N/A 0,100
The tjn content of the solder bath shall be within £1 % of nominal for'the solder specified and tested at the sgme
frequency as tested for copper/gold contamination. The balance.of bath shall be lead or the items listed aboye.
The tptal of copper, gold, cadmium, zinc and aluminum contdminants shall not exceed 0,4 % for assembly
soldgring.
NOTE When these metals are compositions of the solder alloy applied to the process, these are not considered
to be|contaminants.
a  When tinning fine-pitch leaded devices, the copper ratio should not exceed 0,300 %.
b Al maximum copper limit of 1,1 % may_be' specified as agreed between the user and the supplier. Pfinted
circuit assemblies that are characterized as thick and thermally demanding may potentially have plated
tHrough-hole fill and/or solder joint:defects due to the impact of copper on solder flow characteristics.

6.5 | Lead preparation
6.5.1 General

The detailed requirements for lead forming and preparation are described in the follqwing
subclauses.

6.5.2 Lead forming

The lead forming process shall not damage connections internal to components. The
preferred methods of lead forming given in the manufacturer’s specification shall be used. In
addition, component bodies, leads and lead seals shall not be degraded below the basic
component specification requirements.

6.5.3 Lead-forming limits

Whether leads are formed manually or by machine or die, components shall not be mounted if
the component lead has unwanted nicks or deformation in diameter or width exceeding 10 %
of the lead.

Exposed core metal is acceptable if the defect does not affect more than 5 % of the
solderable surface area of the lead. Occurrence of exposed basis metal in the formed area of
the lead shall be treated as a process indicator.
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7 Assembly process requirements

71 Overview

Subclauses 7.2 to 7.6 deal with the requirements for the mounting of terminals, mechanical
and electronic components, and wires to printed boards or other packaging and
interconnecting structures. On assemblies using mixed component mounting technology,
through-hole components should be mounted on one side of the printed board. Surface-
mounted components may be mounted on either or both sides of the assembly.

When design restrictions mandate mounting components incapable of withstanding soldering
tempratures incident to a particular process, such components shall be mounted| and
soldgred to the assembly as a separate operation. In an assembly sequence where c¢rtain
components are mounted and soldered followed by additional mounting and soldering, the
appropriate steps shall be taken regarding cleaning of flux residues. If applicableyassemblies
shall|be cleaned after each soldering operation so that subsequent placement,and soldering
operations are not impaired by contamination (see Clause 9).

7.2 | Cleanliness

The g¢leanliness of terminals, component leads, conductors, and pfinted wiring surfaces [shall
be spfficient to ensure solderability and compatibility with subsequent processes. Cleaning
shalllnot damage the components, component leads, conductots or markings.

7.3 | Part markings and reference designations

Part markings and reference designations shall be legible and components shall be mounted
in such a manner that markings are visible.

7.4 Solder connection contours

Designs that utilize special solder confection contours as a part of a coefficient of the¢rmal
expapsion (CTE) mismatch compensation system shall be identified on the approved
assembly documentation. The mounting technique shall be capable of performing wjth a
soldgr connection that meets the requirements of 10.3.

7.5 | Moisture traps

Within the constraints.imposed by component and part design, parts and components shall be
mounted to preclude.the formation of moisture traps.

7.6 | Thermal'dissipation

When heatydissipation is required by the assembly, the material compatibility requirements of
Clausedsshall be followed.

8 Assembly soldering requirements

8.1 General
8.1.1 Soldering process

Soldering processes, as specified herein, shall not result in damage to the components or
assemblies.
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8.1.2 Machine maintenance
Machines used in the soldering process shall be maintained to assure capability and

efficiency commensurate with design parameters established by the original equipment
manufacturer.

Maintenance procedures and schedules shall be documented in order to provide reproducible
processing.

8.1.3 Handling of parts

Partd shall be handled in a manner o preclude damage to terminations and to avoid the jneed
for sibsequent lead straightening operations. Once parts are mounted on printed boards, the
assembly prior to soldering shall be handled, transported (for example by hand of_ednvgyor)
and [processed in a manner to preclude movement that would detrimentally, affeci the
formation of acceptable solder connections. After soldering operations have been perforqmed,
the %ssembly shall be sufficiently cooled so that the solder is solidified| prior to fyrther
handling to prevent hot cracking of the solder.

8.1.4  Preheating

Assemblies should be preheated to minimize the presence( of volatile solvents pripr to
soldgring, to reduce the temperature differences across the beard, to reduce thermal shgck to
boardls and components, to improve solder flow, and to reduce the molten solder dwell ftime.
The [preheat temperature exposure shall not degrade-printed boards, components, or
soldgring performance.

8.1.5 Carriers

Carriers used for the transport of printed beards through the assembly line shall be of [such
material, design, and configuration that they will not impair solderability or cause board| part
or component degradation or electrostatic*damage (ESD) to components.

8.1.6 Hold down of surface mount leads

Shori, stiff or thick surface-mounted device leads shall not be held down under stres$ (for
exanjple by probes) during selder solidification so that the resulting initial stresses deciease
reliability. The resistance reflow system (e.g. parallel gap, shorted bar, thermal transfer)
should not deflect the“teads more than twice the lead thickness. For short or thick leads, the
defleption should b€ less than twice the lead thickness.

8.1.7 Heat.application

The plements to be soldered shall be sufficiently heated to cause complete melting gf the
soldgr and’wetting of the surface being soldered.

8.1.8 Cooling

The connection shall not be subjected to detrimental movement or detrimental stress at any
time during the solidification of the solder. Controlled cooling may be used with documented
processes.

8.2 Reflow soldering
8.2.1 Requirements

The detailed requirements for reflow soldering operations are defined subclauses 8.2.2 to
8.2.4. Methods for reflowing solder for attachment of surface-mounted devices include, but
are not limited to, infrared, vapour phase, convection (hot air/gas), laser, thermode (hot bar)
or conduction. These should provide:
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a) the capability to apply controlled pre-heat to printed wiring assemblies;

b) the thermal capacity to raise and maintain the soldering temperatures for the range of
component thermal masses and solder joint sizes to within +5 °C of their selected
temperature profile, throughout the span of the required continuous soldering production
run;

c) within the constraints of thermal shock limitation requirements, to heat rapidly the surfaces
to be joined and to cool them thereafter;

d) to minimize the effects of shadowing and colour on individual component-heating rates.

8.2.2 Process development for reflow soldering

Manyfacturers shall establish and maintain a reflow soldering process that is repealtable
within limits defined for the process equipment. A reflow soldering process instruction |shall
also [be developed and maintained. The manufacturer shall perform the reflow" soldering
operations in accordance with these process instructions. The process shall“include, |as a
minimum, a reproducible time/temperature envelope including the drying/degassing operation
(wheh required), preheating operation (when required), solder reflow operation, and a cdoling
operation. These steps may be part of an integral or in-line system or 'may be accomplished
by a|series of separate operations. If the temperature/time profile is_adjusted for a different
printed wiring assembly, or another assembly variation, the setting to be used shall be
documented.

8.2.3 Flux application

Flux,| when used, shall be applied prior to formation efthe final solder connection. Flux| may
be aconstituent of the solder paste or preform solder/ Any flux meeting the requirements of
5.3 mpay be used provided that

a) the flux or combination of fluxes does not damage parts,

b) the subsequent cleaning processes (if ‘required) shall be sufficient to comply with the
cleanliness requirements in Clause 9;and not be detrimental to the product.

8.2. Solder application
8.2.41 Workmanship

Enough solder shall beapplied to components or boards or both to ensure that sufficient
quantity is in place during reflow to meet the workmanship requirements.

8.2.4.2 Solder paste application

Methpds for (@applying solder paste on surface-mount land pattern areas include, but arg not
limitgd to,-screen or stencil printing, dispensing, or pin transfer. Solder paste shall be hanfdled
in acpordance with the material supplier's recommendation to ensure proper performanc{ Re-
use pr.mixing of solder paste exposed for excessive periods (for example 1 h to 24 h
depending on the material) with fresh paste should be avoided.

8.2.4.3 Solid solder deposition (SSD)

Surface-mount land patterns can be coated with a defined amount of solder during the printed
board's manufacturing process.

Different methods of solder application are permissible, for example:

a) plating of SnPb; it shall not be applied to lead-free soldering;

b) screen or stencil printing of solder paste followed by a reflow solder process. This process
can be used with or without a flattening operation of the reflowed solder pads;

c) application of molten solder;
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d) application of solder particles in an adherent flux (solid solder deposit technology).

The characteristics of the solid solder deposit on land patterns are the following:

e) the applied solder has a plated or molten intermetallic bond to the surface mounting
device (SMD) land pattern;

f) the applied thickness of the solder is sufficient for a reliable reflow solder joint;

g) the solder is applied with sufficient precision to the SMD land pattern;

h) the flatness of deposited solder shall be suitable for the applicable component, for
example fine-pitch devices require better flatness than most other components.

The zlamount of the solder shall be specified.

8.3 | Manual/hand soldering
8.3.1 Non-reflow manual soldering
8.3.1}1 Flux application

If usgd, liquid flux shall be applied to the surfaces to be joined, prionio'the application of heat.
The se of excess flux should be avoided. When cored solder is Used, it shall be placed in a
positlon that allows the flux to flow and cover the connection ‘elements as the solder melts.
When an external liquid flux is used in conjunction with flux €ored solders, the fluxes shall be
compatible.

8.3.112 Solder application

A wall-tinned tip (see 4.12) shall be applied te’the joint and the solder introduced the
junctjon of the tip and the connection for maximum heat transfer. After applying hea{ and
achigving heat transfer, the solder should bé&.applied to the joint and not the soldering iron tip.
Solder is supplied to a surface of the joiat that is located to the left of the heating posdjition.
The [method of application should belsuch that no solder is deposited on the body of
component. The solder and the soldéering iron tip shall be quickly pulled apart from the]joint
metal. Solder shall only be applied:to one side of a plated through-hole. The temperature of
the doldering tip shall not exceed the specific working temperature. The application of|heat
shou|d be within the restricted:temperature and time specified. Heat may be applied to[both
sideq of the plated through-hele. Some hand-soldering applications may require preheatipg to
prevent damage to componeénts.

8.3.1.3 Heat sinks

When hand soldering is being carried out close to the body of heat-sensitive devices, a|heat
sink should«be’used between the soldering iron tip and the component body as necessgry to
restrict heat-flow into the component.

8.3.14%4 Soiderwicking

Limited solder wicking during soldering of wire is permissible. Solder wicking shall not extend
to a portion of the wire that is required to remain flexible.

8.3.2 Reflow manual soldering
8.3.2.1 Solder applications

Enough solder shall be applied to components, or boards, or both to ensure that sufficient
quantity is in place during reflow to meet the end product requirements. Methods for solder
application include dispensing or pin transfer of solder paste, or use of solder wire or
preforms. Land patterns to which solder is applied shall be clean prior to solder application
reflow methods.
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8.3.2.2 Reflow methods

Manufacturers shall establish a reflow soldering process that is repeatable within the limits
defined for the hand soldering reflow equipment (for example hot air or gas, infrared). The
reflow process instructions shall be developed and maintained and shall be performed in
accordance with these process instructions.

The process shall include as a minimum a reproducible time/temperature envelope that
includes the drying/degassing operation (when required). Reflow methods include hot air/gas
guns, solder irons, or hot bar (thermode) or laser operations.

8.3.2.3 Shielding

When manual reflow soldering is performed, appropriate shielding should be provided sq that
adjagent components (next to the parts being joined) are not damaged or that the)solder joints
of adjacent components are not reflowed again.

9 (Cleanliness and residue requirements

9.1 General

When the cleanliness designator (see 9.2.2) specifies cleaningoption C-0 (no surface {o be
cleaned), the soldered assembly shall meet the visual inspection requirements of 9.3 except
that ¢vidence of flux residue is permitted.

If clepning is required during and after processing, parts, subassemblies, and final assenblies
shall| be cleaned within a time frame that permits appropriate removal of contaminfants,
especgially flux residue.

All items cleaned shall be cleaned in a mahnner that will prevent detrimental thermal shock and
intrugion of cleaning media into components that are not totally sealed. The assgmbly
clearjing shall be capable of meeting the cleanliness requirements as specified herein.

The [cleaning media and equipment shall be selected for their ability to removdg the
contaminations and shall not'degrade the materials, markings or parts being cleaned.

9.2 | Qualified cleaning/manufacturing process

9.2.1 General

Unless otherwise specified by the user, the manufacturer shall qualify soldering aphd/or
cleaniing processes that result in acceptable levels of flux and other residues. Objgctive
evidgnce shall be available for review. See J-STD-001 Appendix C for examples of objgctive
evidgnge:

NOTEL nhjﬁf"fl\lﬁ evidence can-be prr\\urlnrl h\]l Surface-lnsulation (QID) h:ehng of electronic-assemblies-fol owing

applicable standards or IPC-9202.

NOTE 2 Process ionic contamination test (PICT) data (or resistivity of solvent extract (ROSE) test data) can be
used as a process control tool, but such test data alone cannot be used for prediction of assembly reliability under
high-temperature/high-humidity environments.

Process ionic contamination test (PICT) data (or resistivity of solvent extract (ROSE) test data)
using the historical acceptance value of 1,56 pg/cm2 NaCl equivalence with no other objective
evidence shall not be considered as acceptable objective evidence.

Unless otherwise specified by design, or by the user, the acceptability of the residue condition
shall be determined at the point of the manufacturing process just prior to the application of
conformal coating, or on the final assembly if conformal coating is not applied. Rework
processes shall be included in the process qualification.
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9.2.2 Cleaning designator

Unless otherwise specified by the user or the design authority, the manufacturer should
specify a cleanliness designator that establishes the cleaning requirements and the process
control tests for residues. The cleanliness designator is a 2-digit (minimum) code which
describes the cleanliness requirements for all assemblies covered under this document. This
code begins with letter C and then a dash followed by two or more digits.

The first digit represents the cleaning option in accordance with Table 2

Table 2 — Designation of surfaces to be cleaned

0 No surfaces are to be cleaned

1 One side (solder source side) is to be
cleaned

2 Both sides of the assembly are to be cleaned

The second and following digits indicate the requirements for process’control of residugs in
accofdance with Table 3

Table 3 — Residue testing for process.control

0 No test required

1 Test for rosin residues required

2 Test for ionic residues required

3 Test for surface insulation resistance as agreed between the user and

the manufacturer

4 Test for surface organic\contaminants as agreed between the user and
the manufacturer

5 Other testing as.agreed between the user and the manufacturer

In thé absence of a specific_cleaning designator, the designator C-22 shall apply. A cleaning
designator of C-00 defines'a so-called "no clean" process with no testing of residues.

9.2.3 Upper specification limit

Whenp a manufacturing process has been defined and qualified in accordance with 9.4 and
wher] ionic résjdue testing is required, ionic process specification limits shall be determined
as follows;

An upperf specification limit (USL), based on test data or historical data for the process.|shall
be established. Any other USL shall be agreed between the user and the manufacturer.

If a USL based on test data is to be used, the manufacturer shall determine a statistically
based sampling plan for measuring ionic residues using resistivity of solvent extract (ROSE)
testing or other methods as agreed between the user and the manufacturer.

9.3 Visual requirements

Assemblies shall be free of dirt, lint, solder splash, dross, etc. Solder balls shall not reduce
the minimum design electrical spacing and shall be fixed to the board surface. Solder balls
shall not degrade electrical performance characteristics.
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Surfaces cleaned should be inspected without magnification and shall be free of visual
evidence of flux residues or other contaminants. Surfaces not cleaned may have evidence of
flux residues.

9.4 Correlation of ionic testers

If more than one ionic tester is used for judging product residue levels for the same product, a
correlation study between the ionic testers shall be performed.

9.5 Non-ionic residues

All ofher residue requirements shall be agreed between the user and the manufaciurer] The
agreg¢ment should include the test method, the test parameters and the pass-fail criteria:

Whenp rosin flux residue testing is required, assemblies shall be tested in agcordance| with
IEC $1189-1 and IEC 61189-3 (see Annex B of this document) and shall.comply with the
requirements in Table 4 for the maximum allowable level of rosin flux residues:

Table 4 — Maximum acceptable rosin flux residues

Level A 200 pg/cm?
Level B 100 pg/cm?
Level C 40 pg/cm?

Whenp surface organic contamination testing issrequired, the test shall be performgd in
accofdance with applicable standards and IEC®81189-3 (see Annex B of this document) and
shall] not exceed the maximum acceptancg level agreed between the user and the
manufacturer.

9.6 | SIR testing

When surface insulation resistance testing (SIR) is required, test specimens processgd in
exacily the same manner as the,assemblies being produced shall be tested for the effgct of
the contamination on the (electrical insulation resistance of printed boards under [high
temperature and humidity in accordance with IEC 61189-5-502 and IEC 61189-3 (see Annex
B) off another documented method agreed between user and manufacturer that determines
test gpecimen, test conditions and pass-fail criteria and is available for review.

NOTE|1 IEC 61189<5:502 under preparation.

10 Assembly requirements

10.1 LGeéeneral

Boards, components and processes described and specified in Clauses 4 to 9 provide for
soldered interconnections that are better than the minimum acceptance requirements of this
clause. Processes and their controls should be capable of producing a product meeting or
exceeding the acceptance criteria for a level C product. However, soldered connections shall
meet the product level (A, B or C) acceptance requirements specified by user.

10.2 Acceptance requirements
10.2.1 Process control
The manufacturer shall either:

a) have a process control plan in accordance with 13.3; or
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b) perform 100 % visual inspection to the requirements of 10.3. If defects and process
indicators exceed the corrective action limits specified in 10.2.2 for their respective level
of opportunities (10.2.3), the manufacturer shall initiate corrective action to reduce their
occurrence. For corrective action calculations, no more than one defect characteristic (see
Table 2) or process indicator shall be attributed to a particular interconnection site (for
example lead-to-land, via, lead-in-hole).

If the limits specified in this document are met, it is likely that the reliability of the joint has a
high possibility of meeting the assembly expectations. However, the user has the
responsibility for determining true reliability requirements based on design and end product
usage.

10.2J2 Corrective action limits
CorrLctive action shall be initiated if

a) d
b) process indicators (see 4.4) exceed 3,0 % of the total opportunities for théir occurrence.

fects listed in Table 2 exceed 0,3 % of the possibilities for their occurrence, and if
c) As a minimum, the following general process indicator occurrences._shall be monitored:
1) markings (10.3.3);

2)) voids and blow holes (10.3.5);

3) lead outline visibility (10.3.5);

4)) via interfacial connection wetting (10.3.6);

5) other process indicators defined in the sectiopal specifications; and
6) solder quantity.

10.2,3 Control limit determination

The |total number of interconnection sites shall be used as the measure to which the
percgntage of defects or process indicators is applied. These calculations consider [each
surfaice mount termination, each through-hole termination, and each terminal termination|as a
single opportunity for determining’the total number of opportunities for a given printed hoard
assembly.

10.3| General assembly requirements

10.31 Assembly integrity

All pfoducts shall.meet the requirements of the assembly documentation. The electrica| and
mechanical infegrity and the reliability of all components and assemblies shall be retgined
after| exposure’ to all processes employed during manufacture and assembly (for exgmple
hand|ing/fixing, soldering and cleaning).

10.3.2—Assembly damage

10.3.2.1 Assembly requirements

Assembly damage to electronic and mechanical devices shall not exceed the requirements
given in the present document and in IEC 61191-2, IEC 61191-3, IEC 61191-4.

Printed boards shall show no evidence of burning, blistering, or delamination as referenced in
IEC 62326-1. Laminate scratches shall be treated as weave exposure.

10.3.2.2 Unacceptable assembly defects

The following defects can be found in printed wiring assemblies: measles, crazing, blistering,
delamination, weave exposure, haloing, edge delamination, and lifted lands or conductors.
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The following conditions are causes for rejection:

a)
b)

assemblies exhibiting measling or crazing defects affecting their functionality;

blistering or delamination that make bridges between plated through-holes or between
subsurface conductors, or which extend under surface conductors or over/under
subsurface conductors.

10.3.3 Markings

Markings shall not be deliberately altered, obliterated or removed by the manufacturer unless

corrective action (for example new materials, new processes, remarking).

10.34 Flatness (bow and twist)

required by the assembly documentation. Additional markings (such as labels added during

arrfactara—oroe otHaroetobsed ofrtetrat-saps 5 s —WW a loss
arking of the component part occurs, it shall be recorded as a process indicator~tg ftrack
Hetermine if a supplier has a potential marking problem, and determine the~degrge of

Bow [and twist after soldering should not exceed 0,75 % for surface-mount, and 1,5 % for
through-hole (all levels) printed board applications. Mixed assemblies’(SMT (surface mount
technology), THT (through hole technology), etc.) shall meet the ‘requirements for sufface

mount assemblies (see IEC 61191-2 and |IEC 61189-3).

10.3)5 Solder connection

10.3/5.1 Solder wetting angle

The acceptable solder connection shall indicate evidence of wetting and adherence whep the
soldgr blends with the soldered surface, forming.a contact angle of 90° or less, except when

the

1). The solder joints should have a generally.smooth appearance.

quantity of solder results in a contour that’extends over the edge of the land (see Fjgure

If legd-free solder joints show a slightly rough (grainy or dull) appearance or greater wetting

anglgs, these solder joints are still acceptable if all other criteria are fulfilled.

A snmooth transition from lapd:to connection surface or component lead shall be evident. A
line ¢f demarcation or transition zone where applied solder blends with solder coating, splder
plate} or other surface material is acceptable, provided that wetting is evident. In the cagse of
fuseq solder coatingsyprésence of the applied solder above the rim of the hole is not required
if thg hole wall and(component lead exhibit good wetting (see Figure 2). Marks or scrafches

on thie solder joinfishall not degrade the integrity of the connection.
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Wetting of land (1a, 1b, 1c, 1d)

<90° 90° >90° >90°
I 0 0 Solder
! \ | |t ! ?g ; ) (+ 1 ) { . mask
\ \ » k Accept Accept Accept Accept
\ ' \\ 1a 1b 1c 1d
\' \ >90°
| ! N 3
. v
| AN aﬁk .

|
I \" A\.Xrﬁ_ \ Not acceptable
| 6 = Contact angle

Non-wetting/dewetting evident (1e)

Figure 1 — Solder contact angle

10.3,

5.2 Defects

The following conditions are unacceptable and shall be considefed defects (see 12.1):

a) fn
b)
c)

c
g
c

d) e

e) g

f) v

v

NOTE

10.3.

The
shall

o <

b) o

actured or disturbed solder connections;
bld solder connection;

reater than 5 % of the solder connection«(except vias) exhibiting dewet or ng
naracteristics;

xcess solder that contacts the component body, except SO and SOT packages;
bld embrittlement due to insufficientbgold removal (see 6.3.3); and

biding by which the solder volume' of the joint is decreased below the allowable min
blue.

SO and SOT packages are.plastic small outline packages which can be wave soldered
5.3 Process indicators

following condijtions are acceptable, but shall be considered as process indicators
be documented-and available for review:

pids and-the blow holes where wetting is evident, and which do not reduce solder vg
blow the-allowable minimum;

Litline-or lead not visible in solder joint because of excess solder.

FC

nwet

mum

and

lume
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Wetting angle < 90°

2b 2c

M- I

2e 2f

T T
-

Accentahble hales —the coated ar annlied Masnified-v £C
T Tt PASERHHEEHE WO+

solder has wetted sides of holes (2a to 2f) A

Figure 2 — Solder wetting of plated through-holes without leads

10.3)6 Interfacial connections

Unsupported holes with leads or plated through-holes, not subjected(to*mass soldering and
used| for interfacial connections need not be filled with solder. \Plated through-holes not
expoped to solder because of permanent or temporary maskants and used for interfacial
conngctions need not be filled with solder. Plated through-holes without leads, including|vias,
after| exposure to wave, dip, or drag solder processing{shall meet the acceptgbility
requirements of Figure 2. Failure to meet this requirement shall be treated as a prqcess
indicator in accordance with Clause 13. Wetting of thé top-side lands by applied solder is
acceptable, but not required (see Figures 2c, 2e and{2f). Plated through-hole damage due to
coppkr dissolution is a defect (see Table 2)

11 CQoating and encapsulation

11.1| Conformal coating
11.11 Coating instructions

The naterial specification and.'supplier's instructions, as applicable, shall be followed. When
curing conditions (temperature, time, IR intensity, etc.) vary from the supplier's recommended
instrdictions, the alternate” .conditions shall be documented and available for review.| The
material shall be usedwithin the time period specified (both shelf life and pot life), or [used
within the time peried-indicated by a documented system that the manufacturer (assenjbler)
has ¢stablished to.mark and control age-dated material.

11.12 Application

11.1.2.1 " _Application details

A coating shall be continuous In all areas designated for coverage on ihe assembly
documentation. The coating fillets should be kept to a minimum. Conformal coating material
shall not contain aggressive solvents. Conformal coating or method of application of
conformal coating shall not damage or reduce the reliability of components. When used,
masking materials shall have no harmful or degrading effect on the printed boards and shall
be removable without leaving a contaminant residue. Dimensioning specified for masked
areas shall not be decreased in length, width, or diameter by more than 0,8 mm by the
application of conformal coating.

11.1.2.2 Adjustable components

The adjustable portion of adjustable components, as well as electrical and mechanical mating
surfaces such as probe points, screw threads, bearing surfaces (for example card guides)
shall be left uncoated as specified on the assembly documentation.
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11.1.2.3 Conformal coating on connectors

Mating connector surfaces of printed wiring assemblies shall not be conformal coated. The
conformal coating specified on the assembly documentation shall, however, provide a seal
around the perimeter of all connector/board interface areas. Press-fit pins and connectors
installed after conformal coating is applied shall be exempt from the seal requirement.

11.1.2.4 Conformal coating on brackets

The mating (contact) surface of brackets or other mounting devices shall not be coated with
conformal coating unless specifically required by the assembly documentation. However, the
peri of-the—junction—betweer e—board—and aching—hardware
shall|be coated.

11.1)2.5 Conformal coating on flexible leads

Components that are electrically connected to the assembly by flexible leads (e.g. gull wing)
shall{as a minimum have the junction of the leads with the componentshand the assgmbly
coated.

11.1)2.6 Perimeter coating

Unless otherwise specified on the approved assembly documentation, the outer perimefer of
assemblies shall not be increased in total thickness by ‘more than 1,0 mm as a resylt of
confgrmal coating. The outer perimeter is defined as the area on each side of the board at a
distapce of not more than 6,0 mm inwards from the outer.edge (see Figure 3).

Area “A” outer
» (¢

perimeter 6,0 mm

Coated
area

Not increased by more
than 1,0 mm in area “A”

IEC

Figure 3 — Coating conditions

11.1.2.7 Edge coating
Unless otherwise specified on the approved assembly documentation, the dimensions of the

assemblies shall not be increased in length or width by more than 0,8 mm on each edge,
giving a total of 1,5 mm by application of conformal coating.

11.1.3 Performance requirements
11.1.3.1  Thickness

The thickness of the conformal coating shall be as follows for the type specified:
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a) types ER (epoxy), UR (urethane) and AR (acrylic): 0,03 mm to 0,13 mm;

b) type SR (silicone): 0,05 mm to 0,21 mm;
c) type XY (paraxylene): 0,01 mm to 0,05 mm;
d) type FC (fluoropolymer) ~ 0,01 pm

The thickness shall be measured on a flat, unencumbered, cured surface of the printed wiring
assembly, or on a coupon which has been processed with the assembly. Coupons may be of
the same type of material as the printed board or may be of a non-porous material such as
metal or glass. As an alternative, a wet film thickness measurement may be used to establish
the coating thickness, provided there is documentation that correlates the wet and dry film
thickesses:

11.13.2 Coating coverage
Confprmal coating shall be of the type specified on the assembly documentation,~and shalll:

a) be completely cured and homogeneous,
b) cpver only those areas specified on the assembly documentation,

c) bg free of blisters or breaks which affect the assembly operatjons or sealing properties of
the conformal coating,

d) bg free of voids, bubbles, or foreign material which expose/component conductors, piinted
wliring conductors (including ground planes) or other ‘conductors, and/or violate dgesign
electrical spacing; and

e) copntain no measling, peeling or wrinkle (non-adherent areas).
11.1/4 Rework of conformal coating

Procgdures that describe the removal and~replacement of conformal coating shall be
documented and available for review.

11.1/5 Conformal coating inspection

Visual inspection of conformal coating may be performed without magnification. Inspectign for
confgrmal coating coverage-may be performed under an ultraviolet (UV) light source Wwhen
using conformal coating material containing a UV tracer. Magnification from 2x to 4x may be
used|for refereeing purpdses.

11.2| Encapsulation

11.21 Encapsulation instructions

The material specification and the supplier's instructions, as applicable, shall be followed| The
material shall be used W|th|n the time period specified (both shelf life and pot life) or used

mark and control age datedmaterlal

11.2.2 Application
11.2.2.1  Quality details

The encapsulant materials shall be continuous in all areas designated for coverage on the
assembly documentation. When used, masking material shall have no deleterious effect on
the printed boards and shall be removable without contaminant residue.

11.2.2.2 Encapsulant-free surfaces

All portions of the assembly not designated to receive encapsulant material shall be free of
any encapsulant material.
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11.2.3 Performance requirements

The applied encapsulant shall be completely cured, homogeneous, and cover only those

area

s specified on the assembly documentation.

The encapsulant shall be free of bubbles, blisters or breaks that affect the printed wiring
assembly operation or sealing properties of the encapsulant material. There shall be no

visib

11.2

le cracks, crazes, mealing, peeling and/or wrinkles in the encapsulant material.

.4 Rework of encapsulant material

Procgdures that describe the removal and replacement of encapsulant matierial shall be

docn;fnented and available for review (i.e., within the manufacturers' ISO 9001 documen
or equivalent written procedures).

11.2,

Visual inspection of encapsulation may be performed with magnification.

12 Rework and repair

12.1

Rew
defe
the

appr

Rew

discr

proc
prov

accofdance with 10.2, is required.xWhen rework is performed, each reworked and/or refl
conngction shall be inspected to\the requirements of 10.3.5 in accordance with 13.2.

5 Encapsulant inspection

Rework of unsatisfactorily soldered electrical and electronic assemblies

ork of unsatisfactory electrical and electronic assemblies consists of addressing
¢ts listed in Table 5 and the non-conforming characteristics shown in the defect tabl
relevant sectional specification (i.e. IEC 694191-2, |EC 61191-3, IEC 61191-4
ppriate.

pancies have been documented. Documentation requirements shall be defined i
ss control plan and may be on.azsampling or audit basis. This data shall be us
ide an indication as to the possible causes and to determine if corrective actio

}rk of unsatisfactory solder connections@nd other defects shall not be performed unffl the

ation

the
es of
as

h the
ed to
n, in
bwed
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Table 5 — Electrical and electronic assembly defects

Defect Defect description Requirement Remarks
No. subclause

01 Violations of the assembly documentation requirements 4.1.2
a) missing component
b) wrong component
c) reversed component

02 Damage to components beyond procurement specification or the IEC 61191-2
relevant sectional specification allowance IEC 61191-3
a) component damage (cracks) IEC 61191-4
b) moisture cracking (pop-corning)

3 Damage to the assembly or printed board

a) measling or crazing that affects functionality

b) blisters/delamination that bridges between PTHs/conductors
c) excessive departure from flatness

RN
eco
w L

AN

4 Plated-through hole interconnections with and without leads
a) non-wetted hole or lead

b) unsatisfactory hole fill

c) fractured solder joint

d) cold or disturbed solder connection

RN
eo
w w
X))

5 Violation of minimum design electrical spacing IEC 61191-2
a) conductive part body or wire movement/misalignment 6.3.1

b) solder balling

c) solder bridging

d) solder spikes

e) solder webs/skins

6 Improper solder connections (lead, termination or lahd)
a) dewetting or non-wetting

b) solder leaching

c) insufficient solder

d) solder wicking

e) insufficient reflow

f) incomplete joint (open circuit)
g) excessive solder

h) excessive solder voids

i) adhesive encroachment

j) gold embrittlement

-
o o
N W

w w

7 Damaged marking on the-board 10.3.3
a) altered marking
b) obliterated marking

8 Failure to comply:with stated cleaning or cleanliness testing

©©
o w

9 Failure_to.comply with conformal coating requirements 11.1.3.2

0 Copper dissolution 10.3.6

12.2 | ‘Repair

Repairs are changes to an unacceptable end product to make it acceptable in accordance
with the original functional requirements. The repair method shall be determined by
agreement between the manufacturer and the user.

12.3 Post rework/repair cleaning

After rework or repair, assemblies shall be cleaned as necessary by a process meeting the
requirements of subclauses 9.3 and 9.5.
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13 Product quality assurance

13.1 System requirements
General requirements for the establishment and maintenance of an effective quality

assurance programme incorporating process control systems (see 4.5) are given in the
following subclauses.

13.2 Inspection methodology

13.2.1 Verification inspection

Veriflcation inspection shall consist of the following:

a) sprveillance of the operation to determine that practices, methods, procedures and a
written inspection plan are being properly applied;

b) inspection to measure the quality of the product.
13.2)2 Visual inspection
13.2)2.1 Visual sampling

Inspection prior to soldering (for example between component placement and soldering)|or in
betwgen other process steps (for example solder paste application and component placegment)
should only take place on a sampling basis when analyzing the assembly process to idéntify
soldgr joint defect causes. After soldering, the assembly shall be evaluated in accordance
with the established process control plan (see 13.3)crby 100 % visual inspection (see 10.2).

13.212.2 Magnification aids and lighting

The folerance for magnification aid is 15 %"of the selected magnification power (i.e. +15(% or
a rarjge of 30 % centred at the selected:magnification power). Magnification aids and lighting
(see|4.11.4) used for inspection shall“be commensurate with the size of the item being
procgssed. The magnification used, to inspect solder connections shall be based on the
minimum width of the land used_for the device being inspected. Magnification aids should be
in acpordance with Table 6.

Table 6 — Magnification requirements

Land widths and land diameters Inspection Referee
mm
>1,0 1,5x% to 3x 4x
>0,5 to 1,0 3x to 7,5x 10x
20,25 to <0,5 7,5x to 10x 20x%

Referee conditions shall only be used to verify a product rejected at the inspection
magnification. For assemblies with mixed land widths, the greater magnification may be used
for the entire assembly.

13.2.2.3 Partially visible or hidden solder connections

Partially visible or hidden solder connections are acceptable provided that the following
conditions are met:

a) the visible portion, if any, of the connection on either side of the PTH solder connection
(or the visible portion of the SMD connection) is acceptable;
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b) the design does not restrict solder flow to any connection element on the primary side (for
example pin in hole component) of the assembly;

c) process controls are maintained in a manner assuring repeatability of assembly
techniques.

13.2.

3 Sampling inspection

Use of sample-based inspection shall be predicated on meeting one of the following:

a) when done as part of a documented process control system as in 13.3; or

b) as part of the user-approved product assurance programme.

13.3
13.3,

Proc

Process control

1 System details

ISO 9001, IEC 61193-3, or user-approved system. The primary goal of process control

conti

procgsses meeting or exceeding customer requirements. The process control system

inclu

a) tn
n
W

b)

R ele]

O
-
=

tq

©

f) a

g) a

Obje

e the following elements as a minimum:

hplementation, and use of process control and statisticahmethods that are commens
ith their responsibilities;

focess is capable and in control;
a reduction in the occurrence of process indicators in order to achieve conti

focess improvement;

iteria for switching to sample-based.inspection shall be defined. When processes e
bntrol limits, or demonstrate an adverse trend or run, the criteria for reversion to h
vels of inspection (up to 100 %), shall also be defined;

e occurrence(s) of the defect(s) observed,;
dicators, out-of-control process(es), and/or discrepant assemblies;

rescribed frequency.

techr
prod

iques_of-statistical process control derived from application of process parameter a
ct, parameter data. This data can be acquired from sources such as inspection,

pss control shall be a documented system, available for review, that meets the intgnt of

is to

hually reduce variation in the processes, products, or services tQ” provide product or

shall

aining shall be provided to personnel with assigned responsibilities in the development,

urate

Lantitative methodologies and evidence shall be“maintained to demonstrate that the

nprovement strategies to define initial process control limits and methodologies Ieering

uous

ceed
gher

hen defect(s) are identified\in the lot sample, the entire lot shall be 100 % inspectgd for
system shall be put in“place to initiate corrective action for the occurrence of prqcess

documented audit plan is defined to monitor process characteristics and/or outpuf at a

ctive evidence of process control may be in the form of control charts or other toolg and

nd/or
non-

destrnuctive evaluation, machine operation data, or periodic testing of production sampleg. For

attri

that

influence the response in question and establishing controls at that point. Attribute data,
measured in parts of 10-® nonconforming product, can generally be correlated to a process
capability index (Cpk) generated using variable data (see Annex B).

Available resources (e.g. ISO 9001, IEC 61193-1) should be used in establishing the process

contr

13.3.

ol plan and defining the characteristics and criteria.

2 Defect reduction

Continuous process improvement techniques shall be implemented to reduce the occurrence
of defects and process indicators. When processes vary beyond established process control
limits, corrective action shall be taken to prevent recurrence. When corrective action is in-
effective within 30 days of implementation, the problem shall be referred to plant management
for resolution.
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13.3.3 Variance reduction
All variances from the requirements of this document shall be minimized with the goal of
elimination (where economically practical) through process corrective action. Failure to

implement process corrective action and/or the use of continually ineffective corrective action
shall be grounds for disapproval of the process and associated documentation.

14 Other requirements

14.1 Health and safety

The pise of some materials referenced in this document can be hazardous. In such casgs, a
risk fssembly shall be undertaken prior to the use of any hazardous material ~All safety
precqutions shall be taken as outlined in the data provided with the material. Adejwate
ventilation shall be provided in all areas where solder chemicals are usedhor fumesg are
genefated. To provide for the personnel's safety, areas, equipment and procedures shall jmeet
all applicable occupational (workplace), safety and health regulations.

14.2 | Special manufacturing requirements
14.21 Manufacture of devices incorporating magnetic windings

This document is limited in its applicability to the manufacturing’processes associated with the
mounting of internal electronic elements and the soldering of the internal connections of
transfformers, motors, and similar devices. Unless a user has a specific need for the conptrols
provided by this document, it shall not be imposed rélative to the manufacture of the internal
elemgents of these devices. The external interconnéct points (i.e. terminals, pins, etc.)|shall
meet| the solderability requirements of this document.

14.22 High-frequency applications

Highifrequency applications (for example radiowaves and microwaves) may require| part
spac|ngs, mounting systems, and assembly designs that vary from the requirements sfated
herein. When high-frequency design requirements prevent compliance with the design and
part-mounting requirements contained herein, manufacturers may use alternative designs.

14.2/3 High-voltage or high-power applications

Hightpower applications, such as high-voltage power supplies, may require part spadings,
mounting systems,‘\and assembly designs that vary from the requirements stated hgrein.
Whenp high-voltage design requirements prevent compliance with the design and |part-
mounting requirements contained herein, manufacturers may use alternative designs.

14.3| Guidance on requirement flowdown

Manufacturers—are Tespornsible—for detiverimg—fulty comptiamt—trardware—according—to  the
requirements of this document and the applicable assembly documentation. Where a part is
adequately defined by a basic part specification, then the requirements of this document
should be imposed on the manufacture of that part only when absolutely necessary to meet
end-item requirements. When it is unclear where flowdown should stop, it is the responsibility
of the manufacturer to work with the user to determine this point.

15 Ordering data

Procurement documents should follow the requirements with the inclusion of the following
referenced items:

a) the title, number and date of this document;
b) whether or not to conduct preproduction testing;


https://iecnorm.com/api/?name=95399369c233768c3caa1deb54d1e5af

d)
e)

f)
g)
h)

- 38 - IEC 61191-1:2018 © IEC 2018

the quantity of preproduction samples required, if any;
the disposition of preproduction samples, when applicable;

the specific type of evaluation to be used and the requirements for the quality control
system;

the detailed requirements for operator certification, if any;

level of product (see 4.3);

cleanliness designator, cleaning option, cleanliness test (see 9.2); and
ESD packaging requirements.
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A1

Annex A
(normative)

Requirements for soldering tools and equipment

Requirements for tools and equipment

The following requirements for tools and equipment shall be imposed if process controls are

not

A.2 | Abrasives

sufficiently in place to ensure compliance with 4.12.

Knivegs, emery cloth, sandpaper, sandblasting, braid, steel wool, and other abrasives shall not

be ugsed on surfaces to be soldered.

A.3 | Benchtop and hand-soldering systems

The $election criteria of benchtop and hand-soldering systems shalt'include the following;

a)

k)

bldering systems shall be selected for their capacity to ‘heat the connection area rgpidly
Ind maintain sufficient soldering temperature rangeCat the connection throughout the
bldering operation;

n o »n

mperature-controlled soldering systems at rest shall be controlled within 5 °C df the
idle tip temperature. Constant output (steady output) tools in compliance with items q), d),
€) and f) may also be used;

operator-selected or rated temperatures of soldering systems at idle/standby shgll be
ithin £15 °C of actual measured tip temperature;

r¢sistance between the tip of soldering systems and the workstation common point ground
shall not exceed 5 Q. The heated element and tips shall be measured when at|their
normal operating temperature.

eneral soldering systems-shall have internal tip-to-ground resistance of 1 Q to 5 Q.

Iff required, current-limited soldering systems with internal tip-to-ground resistan¢e of
>[I MQ may be used;

tip-to-ground voltage leakage shall not exceed 2 mV RMS (Z;,, = 100 kQ);

transient\voltages generated by the soldering systems shall not exceed 2 V |peak
i 2100/kQ);
n ’

tool helders shall be of a type appropriate for the hand piece or tool used. The holder|shall
npot/apply excessive physical stress or heat-sinking to heating elements, and shall protect
the personnel from burns;

sponges for cleaning of soldering irons tips and reflow soldering tool surfaces shall be
manufactured from materials which are not detrimental to solderability or which could
contaminate the soldering tool surfaces;

soldering guns with the transformer incorporated into the hand piece shall not be used;

solder pots shall maintain the solder temperature within £5°C of the selected temperature.
Solder pots shall be grounded. Resistance between the molten solder and the workstation
common point ground shall not exceed 5 Q;

soldering systems shall be used separately to avoid nonconformity, mixing or
contamination of soldering tips by various solders.

The appropriate requirements of this clause shall also apply to non-conventional benchtop
soldering equipment including equipment that uses conductive, convective, parallel gap
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resistance, shorted bar resistance, hot gas, infrared, laser-powered devices, or thermal
transfer soldering techniques.

Tools used shall be maintained so that no detrimental damage results from their use, and they
shall be kept clean and free of dirt, grease, flux, oil or other foreign matter during use. The

heat

A4

source shall not cause damage to the printed board or components.

Soldering iron holders

Soldering iron holders shall be of a type appropriate for the soldering iron used. The holder

shall{leave the soldering iron heating element and tip unsupported without applying exce
phys|cal stress or heat sinking, and it shall protect the personnel from burns.

A.5

Sporlges and pads for wipe cleaning of soldering iron tips and reflow soldering tool sur

shall| be kept free of contaminants that are detrimental to solderability or that would

cont

A.6

Sold

A7

Sold
Sold

A.8

Doc

Wiping pads

gminate the soldering tool surfaces.

Soldering guns

ering guns with the transformer incorporated into thé hand piece shall not be used.

Solder pots

Ir pots shall maintain the solder tempgrature within +5 °C of the selected tempers
r pots shall be grounded.

Process control

mented process contrels:shall be in place to ensure compliance with Annex B.
equipment shall be operated’ in accordance with the manufacturers' recommendationg
calibfated, where necessary, to maintain manufacturers' specifications. Process cq
documents shall be ayajlable to production workers and for user review. Equipment grou
protdction and temperature control testing should be performed when qualifying equipme
purchhase, inspection of new or repaired equipment, and when indicated as part o
procgss-control/programme.

5sive

aces

ture.

All
and
ntrol
nding,
ht for
f the
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Annex B
(normative)

Quality assessment

B.1 Process control (PC)

Process control (PC), when coupled with statistical analysis (SPC), uses systematic
mathematical techniques to analyze a process or its outputs. The purpose of these analyses
is to Heke—appropriate—actions—to—achieve—and—maihtain—a—state—ofstatistical-eentrel—and to
asseps and improve process capability. The primary goal of PC is to reduce variatipn in
procgsses, products or services continually. This is in order to provide a product meetipg or

excegding real or implied customer requirements.

Implgmentation of PC or SPC shall be in accordance with ISO 9001 orfa-user-appfoved
documented system.

Depgnding on the progress made in implementing PC on a particular product, an individual
supplier may demonstrate compliance to the specification with anyef'the following:

a) ality conformance evaluations;

0

b) end-product control and capability as defined in the PC-plan;

c) in-process control and capability correlated to customer requirements as defined ip the

process control plan; and

d) process-parameter control and capability correlated to customer requirements as defined
n the PC plan.

An individual supplier may choose to use ‘a combination of the four assurance techniques
listed above to prove compliance. For example, a documented control plan can indicate that a
proddict with 15 characteristics can meet the specifications of quality conformance evaludtions
for tyvo characteristics, in-process (product evaluations for five characteristics, and prqcess
parameter control for five chanacteristics. The remaining three characteristics meef the
specffication through a combination of in-process control and quality conformance evalugtions.

Evide¢nce of compliance %o the specification at the level of PC implementation claimed ih the
contrpl plan is auditable'by the customer or by an appointed third party.

Reqyirements are\'dynamic in nature and are based on what is accepted in the worlqwide
market. Requirements may be stated as the reduction of variation around a target valug, as
oppopked to just meeting the specification, drawing, etc.

B.2 [ Reduction of quality conformance testing

The primary goal of process control is not the reduction of quality conformance testing. The
primary goal of process control is to continually reduce variation in processes, product and
services. This is in order to provide products meeting or exceeding real or implied customer
requirements. However, as a result of the understanding and the control of highly capable
process and product parameters, quality conformance testing may be reduced to an audit
function in an orderly fashion in accordance with the following:

a) a documented PC plan according to the requirements of ISO 9001 or a user-approved
plan is in place and up to date;

b) the process or processes that affect the characteristic 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 specified value. For variables data, this capability is often defined as a
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Cpk above 1,33. (For attribute data, the key is understanding and controlling parameters
in the process that influence the response in question and establishing controls at that
point.) The criteria for reduced testing then becomes a stable process whose critical
correlated parameters exhibit a state of statistical control, and which produce an
acceptable level of nonconforming products as agreed to between the supplier and the
customer. For example, attribute data resulting in a nonconformance ratio of 33 x 1076
would approximate a Cpk of 1,33 for variables data;

a corrective action discipline is in place for discoveries of, and reaction to, out-of-control
and discrepant points;

the measurement system used has been validated in accordance with the implementation
iticak i A—desirable

documented audit plan is defined to monitor process output. The plan sets out/corrgctive
lction in the event that an audit discovers a discrepancy;

urrent quality evaluation techniques have not exhibited any nonconformance for a period
f time or for a number of lots, as agreed to between the customer and,the’supplier.

OO0 oo

Audit plan

The qudit plan should be designed to confirm that the PC plan is,being implemented corfectly

and

o confirm that implementation of the plan achieves coftinuing improvement. The faudit

plan |that is put in place after replacement of quality ¢onformance testing shall in¢lude

provisions for action to be taken when out-of-specification eonditions are found.

The action plan shall include the following items:

a)
b)
c)

d)

complete description of the problem;
complete description of the root cause for the failure;

a
a

al containment and short-term corrective action to preclude continuing productign or
shipment of nonconforming products;

a

description of the planned:-long-term corrective action that will eliminate flture
recurrence of non-conformance.

Demeonstrating capability with/attribute data requires a great deal of data, particularly ap the
process improves into the defective level measured in parts of 1076. Process capability|(Cp)

and

formations, do not Iénd"themselves to attribute data.

Cpk statistics generally are used to describe variable characteristics and, without tfans-
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ENSEMBLES DE CARTES IMPRIMEES -

Partie 1: Spécification générique —

2018

Exigences relatives aux ensembles électriques et électroniques brasés

utilisant les techniques de montage en surface et associées

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de <pormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation_dans’les don|
de| I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Nermes internati
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles aupublic (PAS)
ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a desscomités d'étude
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organig
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEE,) participent égaleme

du| possible, un accord international sur les sujets étudiés, étant donh€&sque les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Publications de I'lEC se présentent sous la forme de recomniandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les gfforts raisonnables sont entrepris afin qug
s'gssure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsa
I'épentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

D4dns le but d'encourager I'uniformité internationale, lés\Comités nationaux de I'l[EC s'engagent, dans tg
mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications nati
et|régionales. Toutes divergences entre toutes ‘Publications de I'I[EC et toutes publications nationall
régionales correspondantes doivent étre indiquéesen termes clairs dans ces derniéeres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépe
folirnissent des services d'évaluation de-~conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tolus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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Augune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,

y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice causéren cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice)
dépenses découlant_de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute
Pyblication de I'lEC, ou au crédit qui lui est accordé.

L'qttention estiattirée sur les références normatives citées dans cette publication. L'utilisation de publig
référencéeslest obligatoire pour une application correcte de la présente publication.

L’3ttention\est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels

I'lEC,
elque
et les
autre

ations

t faire
droits

de|brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61191-1 a été établie par le comité d’études 91 de I'lEC:
Techniques d’assemblage des composants électroniques.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2013. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) les exigences ont été mises a jour pour étre conformes aux critéres d’acceptation de

'PC-A-610F;

b) le terme "dessin d’assemblage” a été remplacé partout par "document d’assemblage”;

c) les références aux normes IEC ont été corrigées;
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d) PArticle 9 a été entierement réécrit;

e) I'Annexe B a été retirée car des procédures d’assemblages de cartes a circuits existent
déja.

Le texte de cette Norme internationale est issu des documents suivants:

CDhvV

Rapport de vote

91/1481/CDV

91/1510/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouli a I'approbation de cette Norme internationale.

Ced

Une
de ¢4

Le c
stabi
relati

ves au document recherché. A cette date, le do

e rgconduit,

e S

ipprimé,

e rgmplacé par une édition révisée, ou

e a

mendé.

bcument a été rédigé selon les Directives ISO/IEC, Partie 2.

iste de toutes les parties de la série IEC 61191, publiées sous le titre général Ensen
rtes imprimées, peut étre consultée sur le site web de I'lEC.

bmité a décidé que le contenu de ce document ne sera pas_modifié avant la da
ité indiquée sur le site web de P'IEC sous "http://webstore.iec.ch" dans les données

cument sera

nbles

e de
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ENSEMBLES DE CARTES IMPRIMEES -
Partie 1: Spécification générique —

Exigences relatives aux ensembles électriques et électroniques bras
utilisant les techniques de montage en surface et associées

1 Domaine d’application

2018

és

La pfésente partie de I'lEC 61191 établit les exigences relatives aux matériaux, méthodes et
criteles de vérification utilisés dans le cadre de la production d’interconriexions et

d’engembles brasés de qualité faisant appel a la technique de montage en surface ainsi

qu’a

des [techniques d’assemblage associées. La présente partie de I'lEC 61191 comprend

égalg¢ment des recommandations concernant la qualité des processus de fabrication.

2 Références normatives

Les documents suivants cités dans le texte constituent, pour tedt ou partie de leur confenu,

des [exigences du présent document. Pour les références” datées, seule [I'édition

citée

s’applique. Pour les références non datées, la derniéreédition du document de référence

s’applique (y compris les éventuels amendements).

IEC $0068-2-20, Essais d’environnement — Partie 2-20: Essais — Essai T. Méthodes d’
de la| brasabilité et de la résistance a la chaleur‘de brasage des dispositifs a broches

IEC $0068-2-58, Essais d’environnement — ‘Partie 2-58: Essais — Essai Td: Méthodes d’

pssai

pssal

de la soudabilité, de la résistance de la-métallisation a la dissolution et de la résistanca a la

chalgur de brasage des composants pour montage en surface (CMS)

IEC 60194, Conception, fabrication et assemblage des cartes imprimées — Termgs et

définjtions

IEC 60721-3-1, Classification des conditions d’environnement — Partie 3: Classificatior] des

groupements des agents d’environnement et de leurs sévérités — Stockage

IEC 61189-1, Methodes d’essai pour les matériaux électriques, les structures d’interconn
et le§ ensembles — Partie 1: Méthodes d’essai générales et méthodologie

IEC 6118943, Méthodes d’essai pour les matériaux électriques, les cartes imprimées et a

BXion

utres

struciurés d’interconnexion et ensembles — Partie 3: Méthodes d’essai des strucfures

yu . " . . )y \
d Intb'IbUIIIIG)(IUII (CartCS ITTPrIimicesS)

IEC 61190-1-1, Matériaux de fixation pour les assemblages électroniques — Partie 1-1:
Exigences relatives aux flux de brasage pour les interconnexions de haute qualité dans les

assemblages de composants électroniques

IEC 61190-1-3, Matériaux de fixation pour les assemblages électroniques — Partie 1-3:
Exigences relatives aux alliages a braser de catégorie électronique et brasure solide fluxée et

non-fluxée pour les applications de brasage électronique

IEC 61191-2, Ensembles de cartes imprimées — Partie 2: Spécification intermédiaire —

Exigences relatives a 'assemblage par brasage pour montage en surface


https://iecnorm.com/api/?name=95399369c233768c3caa1deb54d1e5af

IEC 61191-1:2018 © IEC 2018 - 53 -

IEC 61191-3, Ensembles de cartes imprimées — Partie 3: Spécification intermédiaire —

Exigences relatives a I'assemblage par brasage de trous traversants

IEC 61191-4, Ensembles de cartes imprimées — Partie 4: Spécification intermédiaire —

Exigences relatives a I'assemblage de bornes par brasage

IEC 61249-8-8, Matériaux pour les structures d’interconnexion — Partie 8: Collectio

n de

spécifications intermédiaires pour les films et revétements non conducteurs — Section 8:

Revétements amovibles de polymeres

IEC 64340-5-1, 66 6 5 51+ G
les phénomenes électrostatiques — Exigences générales

IEC/TR 61340-5-2, Electrostatique — Partie 5-2: Protection des dispositifs @lectron
contre les phénomeénes électrostatiques — Guide d’utilisation

IEC $1760-2, Technique du montage en surface — Partie 2: Transport et stockage
composants pour montage en surface (CMS) — Guide d’application

ISO 9001:2008, Systemes de management de la qualité — Exigencés

IPC-p-610, Acceptabilité des assemblages électroniques

3 Termes et définitions

Pour|les besoins du présent document, les termes et définitions de I'lEC 60194 ainsi qu
suivgnts s'appliquent.

L'ISQ et I'lEC tiennent a jour des bases de données terminologiques destinées a étre util
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible.a I"adresse http://www.electropedia.org/

e |30 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

31
courpure

défayt de planéité d’'une carte, caractérisé par une déformation grossiérement cylindriqu
sphérique telle que,-si le produit est rectangulaire, ses quatre coins sont dans le méme p

3.2
fabricant

assembleur
individy

ques

des

e les

sées

e ou
an

e de

tous les procédés d’assemblage et des opérations de vérification nécessaires pour assurer la

parfaite conformité des ensembles avec le présent document

3.3
preuve objective
documentation faisant I'objet d’un accord entre I'utilisateur et le fabricant

Note 1 a l'article: La documentation peut étre sous forme de documents de papier, de données informatisées,

d’algorithmes, d'images vidéo ou d’autres supports.

3.4

indicateur de processus

anomalie détectable, différente d’un défaut, reflétant une variation au niveau du matéria
matériel, du personnel, du processus et/ou de la fabrication

u, du
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3.5

compétence

capacité a réaliser une tache conformément aux exigences et procédures de vérification
décrites dans le présent document

3.6

masquage

phénomeéne par lequel les piéces forment une ombre des sorties, pastilles ou autres parties
qui obstruent le chauffage pour le brasage par refusion ou l'application de la brasure pour le
brasage par fusion

3.7 |L
fournisseur
indivldu ou société chargé(e) d’assurer au fabricant (assembleur) la parfaite conformité des
composants et des matériaux de base aux exigences et aux procédures de wérificatign du
prése¢nt document

Note 1 a l'article: Les composants comprennent les composants électroniques, électromécaniques ou mécaniques,
les caftes imprimées, etc.

Note 2 a I'article: Les matériaux de base comprennent la brasure, le flux, les agents nettoyants, etc.

3.8
vrilldge
défoimation d’une plaque rectangulaire, panneau ou()carte imprimée qui se produit
parallélement & une diagonale de sa surface, telle qued’un des coins de la plaque n’esf pas
dansjle plan contenant les trois autres

3.9
utiligateur

autofité du fournisseur
indivldu, société ou agence responsableide la fourniture de matériel électrique/électronfique,
ayanf la charge de définir la classe_de“matériel ainsi que toute variation ou restriction par
rapp¢rt aux exigences du présent decument

EXEMPLE VLinitiateur ou la personqe\chargée du respect du contrat qui détaille ces exigences.
4 [Exigences générales

4.1 | Ordre de priorité
411 Remarque générale
En cps de“contradiction entre le texte de la présente norme et les normes applicables jqui y

sont [ citees, le texte du présent document doit étre prioritaire. Cependant, le pr¢sent
document ne remplace en rien les lois et réglementations applicables.

4.1.2 Contradiction

En cas de contradiction entre les exigences du présent document et le document
d’assemblage applicable, le document d’assemblage applicable approuvé par I'utilisateur doit
s’appliquer. Dans le cas d’'une contradiction entre les exigences du présent document et un
document d’assemblage non approuvé, les différences doivent étre signalées a l'utilisateur
désigné pour approbation. Pour une telle approbation, les dispositions doivent étre
documentées (par une note de révision officielle ou un document équivalent) dans le
document d’assemblage, qui doit alors s’appliquer.
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4.1.3 Documentation relative a la conformité

Lorsque le présent document exige I'apport de preuves documentaires pour étayer des
demandes de conformité, chaque rapport doit étre conservé et disponible pour un éventuel
examen pendant une durée minimale de deux ans a partir de la date de I'événement
enregistré (voir ISO 9001).

4.2 Interprétation des exigences

L’introduction d’'une classification des produits en fonction des niveaux et de leur utilisation
finale (voir 4.3) permet a l'utilisateur de différencier les exigences de performance. Quand

|’ tl £ adaal £ H | taor <l 4 % <l % I
U I I alCul uouidarco Pl v CUTITUTTITICT AUA UI\IyUII\JUD \JUIIUG[UIIUD Uy MICotTIIt uuouniTeInTy, eS

condjtions suivantes s’appliquent:

sauf spécification contraire par l'utilisateur, le verbe "doit" signifie que les exigences| sont
opligatoires;
t

qut écart par rapport a une exigence obligatoire ("doit") exige l'acceptation écrife de
I'ttilisateur, par exemple au travers du document d’assemblage, de, la spécificatign ou
dlune disposition contractuelle. "Il convient" est utilisé pour indiquer,une recommandation.
Le verbe "peut" indique un choix facultatif. Ces derniers termes\("il convient" et "gdeut")
ekpriment des situations non obligatoires. Il y a parfois également des déclarations
dlintention (utilisation du futur).

4.3 | Classification

Le présent document reconnait que les ensembles électriques et électroniques sont soumis a
des rlassifications correspondant a l'utilisation fimale’ prévue pour I'article. Trois niveaux
généfaux relatifs au produit fini ont été établis afin.de refléter les différences au niveau de la
produictibilité, des exigences de performancesr fonctionnelles et de la fréquence| des
vérifications (examen/essai).

Il cognvient d’admettre que des empiétements de matériels peuvent se produire entre
diffélents niveaux. C’est a l'utilisateun (voir 3.5) des ensembles que revient la responsgbilité
de dé¢terminer le niveau auquel le_produit appartient. Le contrat doit spécifier le niveau g¢xigé
et infliquer toute exception ou .exigence supplémentaire concernant les parameétres, lg cas
échépnt.

Niveau A: Produits électreniques généraux

Comprend les produits de consommation, certains ordinateurs et périphériques ainsi que le
matériel informatiQue approprié aux applications quand I’exigence principale dépend de
I’ensgemble acheve.

Niveau B: Produits électroniques spécialisés

Comprend du matériel de communication, des machines de bureau perfectionnées et des
instruments pour lesquels de hautes performances et une durée de vie étendue sont exigées
et un fonctionnement ininterrompu est souhaité sans que cela soit pour autant obligatoire.
Généralement, I'environnement d’utilisation finale ne provoque pas de défaillance.

Niveau C: Produits électroniques a hautes performances

Comprend tous les matériels pour lesquels un fonctionnement continu ou sur demande est
obligatoire. Aucun temps d’arrét du matériel ne peut étre toléré, il est possible que
I’environnement d’utilisation finale soit exceptionnellement difficile et le matériel doit
fonctionner lorsque cela est exigé, comme c’est le cas pour les systémes d’aide a la vie et
autres systémes d’urgence.

L'IPC-A-610 doit étre utilisée comme norme de qualité d’exécution.
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NOTE Le niveau A correspond a la classe 1 dans I'l|PC-A-610.
Le niveau B correspond a la classe 2 dans I'l|PC-A-610.

Le niveau C correspond a la classe 3 dans I'lPC-A-610.
4.4 Défauts et indicateurs de processus

Le Tableau 5 énumére les défauts inacceptables et qui exigent une attention particuliére (par
exemple, retouches, réparations). Le fabricant est chargé d’identifier d’autres points a risque
et de les considérer comme des additions au Tableau 5. Il convient de documenter ces points
précis dans le document d’assemblage. Tout ce qui ne reléve pas des défauts inacceptables
énumérés—dans—le_Tableau R, des anomalies et des dcarts par rgrr_\pnrf aux nvig nces
obligptoires ("doit") est considéré comme un indicateur de processus, et son évolutior] doit
étre gontrolée lorsque son apparition est observée. La disposition d’indicateurs de procgssus
n’est|pas exigée.

Les |exigences relatives a la qualité d’exécution doivent correspondre) -au niveal de
clasgification identifié en 4.3.

L'IPC-A-610 doit étre utilisée comme norme de qualité d’exécution.

4.5 | Exigences relatives au controéle du processus

Le présent document exige l'utilisation de méthodes de coniréle du processus dans le ¢adre
de 19 planification, de la mise en ceuvre et de I’évaluation des processus de fabrigation
utilises pour produire des ensembles électriques et €lectroniques montés par brasage| Afin
d’étaplir la relation entre le contrble de processus,da capacité et les exigences relativgs au
produit fini, la philosophie, les stratégies de mise en ceuvre, les outils et les techniques
peuvent étre appliqués en séquences différentes en fonction de la société, de I'opératign ou
de la variable spécifique considérée. A condition que [I'utilisateur donne son accord, le
fabri¢ant peut ne pas effectuer d’évaluations ni d’examens spécifiques de conformité fe la
qualifé, tels qu’ils sont décrits dans lesprésent document, a condition de fournir la preuve
objegtive qu’il existe un plan d’amélioration actuel complet et continu (voir 13.3).

4.6 | Transmission des exigences

Les é¢xigences applicables du’ présent document doivent étre imposées par chaque fabiicant
ou fdurnisseur a tous les\contrats de sous-traitance ou commandes applicables. Le fabiicant
ou lg fournisseur ne dojt'imposer ou autoriser aucune variation par rapport a ces exiggnces
sur les contrats de(sous-traitance ou sur les commandes autres que celles approuvéeg par
I'utilisateur.

Sauf|spécification contraire, les exigences du présent document ne sont pas imposéeqd a la
fournfiture~d‘ensembles ou sous-ensembles directement disponibles (sur catalogue) (voir {14.3).
Cepgndant, le fabricant de ces articles peut s’y conformer selon les cas.

4.7 Conceptions physiques
4.71 Conceptions nouvelles

Il convient que la disposition de la carte imprimée ainsi que la structure mécanique et
thermique de I'ensemble électrique/électronique répondent, le cas échéant, a une norme de
conception appropriée (par exemple I'IEC 61188-5-1) ou a ce qui a été approuvé par
I'utilisateur. Quand un fabricant a la preuve objective qu’une nouvelle disposition donnera un
produit fini de bonne qualité qui satisfera aux exigences du présent document, il convient que
I‘utilisateur et le fabricant s’entendent sur les modifications et il convient que la disposition
soit modifiée en conséquence.
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4.7.2 Conceptions existantes

Il convient que les exigences du présent document ne constituent pas l'unique raison de
transformer une conception actuelle approuvée. Cependant, lorsque des conceptions
électroniques ou électriques existantes subissent des modifications ayant des répercussions
sur la configuration du matériel, la conception de ce dernier doit étre réexaminée et des
modifications recevant I'approbation de [l'utilisateur doivent étre faites pour assurer une
conformité pratique maximale. Toute proposition de modification de conception de la part du
fabricant doit étre approuvée par I'utilisateur; cependant, méme lorsque les modifications
proposées donnent des produits finis de bonne qualité conformes au présent document,
I'utilisateur n’est pas dans I'obligation d’accepter les modifications proposées.

4.8 | Aides visuelles

Les |dessins et les illustrations sont représentés ici afin de faciliter I'interprétation| des
exiggnces écrites du présent document. Les exigences écrites sont prioritaires.

4.9 | Compétence du personnel

4.9.1 Compétence au niveau de la conception
Le se¢rvice de conception doit disposer de documents prouvant-que 'ensemble du personnel
technjique a recu une formation formelle a la conception. La fermation doit étre dispgnsée

sans| tenir compte de la responsabilité directe du persohnel vis-a-vis de la conception
électronique/électrique du produit (voir I'ISO 9001).

4.9.2 Compétence au niveau de la fabrication

Avant d’entreprendre le travail, tous les instructeurs, les opérateurs et le personnel en charge
des ¢xamens doivent étre compétents au niveau des tadches a réaliser. Une preuve objgctive
de tte compétence doit étre conservée et disponible pour étre consultée. La preuve
objegtive doit comprendre des attestations*de formations inhérentes aux fonctions applicables
réaligées, des essais de conformité~aux exigences du présent document ainsi que les
résultats des contrbles de compétence périodiques (voir I'ISO 9001 et I'|PC-A-610).

4.10 | Décharge électrostatique (ESD, ElectroStatic Discharge)

Le pogramme de contréle’ESD doit étre conforme a I'lEC 61340-5-1 et a 'l|EC/TR 6134(-5-2.
Les procédures et leurstpiéces justificatives, relatives au contréle de décharge électrostatique
pour| la protection-\des piéces, composants, ensembles et matériels électriques et
electroniques sensibles aux ESD doivent étre conservées, entre autres, durant les phases
suivgntes:

a) la réception et I'essai des articles regus;
b) Ig stockage et 'assemblage des cartes, composants et piéces;

C) |dfabrication-etles rntnnr\hne;

d) I'examen et les cycles d’essai;
e) le stockage et I'expédition du produit fini;

f) le transport et I'installation.

Les procédures d’analyse des défaillances résultant d’'une ESD doivent étre documentées et
étre disponibles pour étre consultées par un inspecteur mandaté.

4.11 Installations
4.11.1 Généralités

La propreté et les environnements ambiants dans toutes les zones de travail doivent étre
maintenus a des niveaux prévenant toute contamination ou détérioration des outils et des
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matériaux de brasage ainsi que des surfaces a braser. Il doit étre interdit de manger, de boire
et de consommer du tabac ou des drogues illicites sur le lieu de travail.

4.11.2 Contrdoles environnementaux

Il convient de placer l'installation de brasage dans un espace clos, de réguler la température
et ’humidité et de maintenir une pression positive.

4.11.3 Température et humidité

Quand I'humidité relative diminue pour atteindre 30 % ou moins, le fabricant doit vérifier que
le conirole de décharge electrostatique est adequat et que Te degré d humidiie est suflisant
pour|conserver les performances du flux et des applications de pate a braser. Pour assufer le
confgrt de I'opérateur et le maintien de la brasabilité, il convient de maintenir la témpérature
entrg 18 °C et 30 °C et il convient de ne pas dépasser une humidité relative de 70 %. Pqur le
contnble de processus, il convient d’évaluer la nécessité d’'imposer des limitescplus restrigtives
en cg qui concerne la température et I'humidité.

4114 Eclairage

L’éclairage du plan de travail des postes de brasage manuel et des,postes d’examen doit étre
de 11000 Im/m2 au minimum.

4.11)5 Conditions sur le terrain

Pour| les opérations sur le terrain, ou il n’est pas possible de respecter les conditions
d’enyironnement contrélé exigées par le présent“document, des précautions particuliéres
doivgnt étre prises afin d’optimiser la qualité des.connexions brasées et de réduire le| plus
poss|ble les effets de I'environnement non controlé pour 'opération réalisée sur le matérigl.

4.11J6 Salles blanches

L’asgdemblage de composants électrohiques peut nécessiter l'utilisation de salles blarlches
pour|assurer la conformité aux exigences relatives a la qualité de fonctionnement de la
produiction finale, figurant dans’le- présent document. Si cela est exigé, la classe de la(salle
blanghe doit faire I’objet d’'un-aeccord entre I'utilisateur et le fabricant.

4.12| Outils et matériel\d’assemblage
41201 Généralités

Le fapricant estresponsable du choix et de I’'entretien des outils et du matériel utilisés lors de
la préparation et du brasage de composants et/ou de conducteurs. Les outils utilisés dgivent
étre [chojsis™et entretenus de fagon que leur utilisation ne provoque aucun domma}e. Il

convlent"de veiller a la propreté des outils et du matériel avant leur utilisation, d¢ les
maintenif propres et d’éliminer les traces de saleté, de graisse, de flux, d’huile et dg tout
autre corps étranger au cours de l'utilisation. Les fers a braser, le matériel et les systémes de
brasage doivent étre choisis et utilisés de fagon a assurer le controle de la température et
I'isolation contre les surcharges électriques (EOS, Electrical OverStress) ou les ESD
(voir 4.10).

4.12.2 Controble de processus

Si des contrbéles de processus adaptés ne sont pas mis en place pour assurer la conformité
a 4.12 et a I'objectif de ’Annexe A, les exigences applicables détaillées de ’Annexe A doivent
s’appliquer obligatoirement. Les outils et le matériel d’assemblage doivent étre utilisés
conformément a un processus documenté disponible pour consultation par l'utilisateur. Les
outils et le matériel d’assemblage doivent indiquer les paramétres du processus, tel que cela
est décrit dans la documentation du processus.
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5 Exigences relatives aux matériaux

5.1 Vue d’ensemble

Les matériaux utilisés pour les processus de brasage stipulés dans le présent document
doivent étre conformes a ce qui est spécifié ci-aprés. Les matériaux et les processus
spécifiés pouvant ne pas étre compatibles avec certaines combinaisons, le fabricant doit étre
responsable du choix de la combinaison de matériaux et de processus permettant d’obtenir
des produits acceptables.

5.2 Brasure

Les Llliages de brasure conformes a I'lEC 61190-1-3 doivent étre utilisés. D’autres allfages
assufant la durée de vie, la qualité de fonctionnement, la fiabilité ou la conformitg aux
exiggnces réglementaires exigées pour le produit peuvent étre utilisés si toutes les aptres
condjtions du présent document sont respectées et si 'utilisateur et le fabricant sont d’a¢cord
sur ce point.

5.3 Flux

Le ]:1'-Tex doit étre soumis a essai et il doit étre classé conformémenta I'lEC 61190-1-1 ou 4 une
normie équivalente, parmi I'un des trois types suivants:

L =|activité faible ou inexistante du flux/résidu de flux;
M =|activité modérée du flux/résidu de flux;
H =|activité importante du flux/résidu de flux.

Un flux de type L ou M doit étre utilisé pour>le brasage des ensembles. Dans Igd cas
d’applications pour lesquelles le résidu de’; flux n’est pas retiré (pas nettoyé), i| est
recomnmandé d’utiliser un flux de type L satisfaisant aux exigences de 9.6.9 sans nettdyage
(COO0) (voir 9.6.3.2).

Des flux acides inorganiques et des)flux de type H peuvent étre utilisés pour I'étamage des
borngs, des fils rigides et des camposants scellés. Les flux acides inorganiques ne pelivent
pas étre utilisés pour le brasagesdes ensembles. Les flux de type H peuvent étre utilisés|pour
le brasage des bornes, des)fils rigides et des composants scellés s’ils s’intéegrent [a un
syst§me de fluxage, brasage, nettoyage et d’essai de propreté, et si 'une ou lautrg des
condjtions suivantes estrespectée:

g) lptilisation est.approuvée par I'utilisateur;

h) dps donnégés: démontrant la conformité aux exigences d’essai de I’Annexe B [sont
d|sponibles)pour étre consultées.

Quand Je\flux de type H est utilisé, le nettoyage est obligatoire.

Lorsqu’un flux liquide est utilisé conjointement avec d’autres flux, il doit étre chimiquement
compatible avec les autres flux et matériaux qui lui seront associés. Le flux d’'une brasure a
flux incorporé doit étre conforme au présent paragraphe. Le pourcentage de flux dans une
brasure a flux incorporé est facultatif.

5.4 Pate a braser
Les composants de la pate a braser, de la poudre a braser et du flux doivent satisfaire aux

exigences de 5.2 et 5.3, et il convient de les évaluer conformément a I'lEC 61190-1-2, afin de
satisfaire aux exigences relatives au processus d’assemblage.

5.5 Préformes de brasage

Les préformes de brasage doivent satisfaire a toutes les exigences applicables de 5.2 et 5.3.
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5.6 Adhésifs

Les matériaux adhésifs utilisés pour la fixation de composants doivent étre appropriés a
I'utilisation et compatibles avec I’ensemble.

5.7 Agents nettoyants
571 Généralités

Les agents nettoyants utilisés pour enlever les traces de graisse, d’huile, de cire, de saleté,

sifs, et ils ne doiven
dégrader les matériaux ou les piéces nettoyés. Le processus de nettoyage doit permeitre a
’ensgmble de satisfaire aux exigences de 9.3 relatives au nettoyage.

5.7.2 Choix des agents nettoyants

Les agents nettoyants et les mélanges d’agents nettoyants doivent se _¢onhformer a toutes les
spécffications et références appropriées. Des mélanges d’agents jnettoyants peuvent| étre
utilises a condition qu’ils soient convenablement stabilisés ou inhibés.

L'utillsation de solvants chlorés n’est pas autorisée. L’'eau, leimélange hydroalcoolique du les
terpgnes doivent constituer les principaux éléments a prendre en considération pour les
applications de nettoyage. L’utilisation d’un quelconque solvant de nettoyage doit respecter
les rgglementations applicables en matiére de santé\‘et de sécurité, ainsi que les autres
réglementations relatives a I’environnement.

5.8 | Revétements en polymeéres
5.8.1 Epargnes de brasure et masques-localisés

Les |revétements d’épargne de brasure en polyméres et les masques temporaires,
confgrmément a 'l|EC 61249-8-8, doivent étre réalisés dans un matériau qui:

a) ng réduit pas la brasabilité. et;ne dégrade ni le substrat ni le cablage imprimé;

O
-

imite la vague de brasage’a la zone masquée;

ept compatible, s’il«reéste en place, avec le matériau de base de la carte imprimée, le
matériau conductéus, les flux prévus, I'adhésif et les revétements enrobants appliquék par
g suite;

d) pput, s’il esttemporaire, étre facilement éliminé sans qu’il en résulte de contaminjation
résiduelle préjudiciable a I'intégrité du revétement enrobant de la carte imprimée qu de
I'ensemble.

5.8.2 Revétement enrobant et encapsulants

Les exigences relatives au revétement enrobant pour les ensembles, y compris le type de
revétement (c’est-a-dire le matériau), doivent se conformer au document d’assemblage
approuvé. Si le revétement de bord est spécifié dans le document d’assemblage, il doit étre
conforme a 11.1.2.7. Les encapsulants doivent étre appropriés a I'application et doivent étre
compatibles avec 'ensemble.

5.8.3 Ecarteurs (permanents et temporaires)

Les matériaux utilisés comme écarteurs mécaniques doivent résister aux processus de
brasage, et il convient qu’ils permettent 'examen des joints de brasure (voir 13.2.2.3). Cette
exigence comprend les écarteurs pour lesquels il convient qu’ils résistent a des températures
produites par l'autoéchauffement des composants. L’emplacement, la configuration et le
matériau doivent étre spécifiés dans la documentation appropriée.
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5.9 Dénudeurs chimiques

Les solutions chimiques, pates et crémes utilisées pour dénuder des fils rigides ne doivent
pas endommager le fil.

5.10 Agents nettoyants

Il convient que les agents nettoyants ne contiennent pas de produits chimiques agressifs, et
ils ne doivent pas dégrader les matériaux ou les piéces nettoyés. En outre, les fils doivent
étre neutralisés et débarrassés des contaminants, conformément aux instructions préconisées
par les fournisseurs, et doivent étre brasables, conformément a 6.2.

5.11| Dispositifs de brasage rétractables a la chaleur

Les dlispositifs de brasage rétractables a la chaleur doivent étre auto-obturants et dgivent
encapsuler la connexion de brasure. Les sorties de blindage tressées doivent-étre conformes
aux [nstructions de travail détaillées des fabricants, élaborées pour refléter“les exiggnces
documentées sur un document d’assemblage approuvé.

6 Exigences relatives aux composants et cartes imprimées

6.1 Généralités

Les gomposants électroniques/mécaniques et les cartes(imprimées doivent étre confofmes
aux g¢xigences du document fournisseur; le fabricant de{’ensemble doit assurer la conformité.
Les ¢omposants et cartes imprimées choisis pour {’'ensemble doivent étre compatibles [avec
tous Jes matériaux et processus utilisés pour fabriquer 'ensemble.

NOTE| Pour de plus amples informations, consuiter I'lEC 62326-1, [I'IEC 62326-4, I'IEC 62326-4}
I'IEC/RPAS 62326-7-1.

N

et

6.2 | Brasabilité
6.2.1 Brasabilité des piéces

Le fournisseur doit étre responsable de la brasabilité des pieces, qui doit satisfaird aux
exiggnces spécifiées et approuvées par le fabricant. Les composants
électfoniques/mécaniques et les fils doivent satisfaire aux exigences relatives a la brasgbilité
s’ils |sont soumis a essai conformément a I'lEC 60068-2-20, a I'lEC 60068-2-58 ou § une
norme équivalentey les cartes imprimées doivent satisfaire aux exigences si elles|sont
sounjises a essai ‘conformément a I'lEC 61189-3 ou a une norme équivalente.

Avagt I’acceptation de piéces en vue de leur stockage ou de leur utilisation, le fabrican} doit
s’asqurer~que les piéces a braser ont fait I'objet d’essais de brasabilité, conformément|a un
plan |d“%&chantillonnage, et il doit assurer la conformité aux exigences de la spécifidation
applicable relative a la brasabilité. Il convient que l'ufilisateur précise la spécification relative
a la brasabilité exigée. Les conditions de stockage doivent étre conformes a la classe 1K2 de
I'IEC 60721-3-1 et de I'l|EC 61760-2.

6.2.2 Reconditionnement

Lorsque I'étamage et I'’examen sont réalisés au cours du processus d’assemblage, cette
opération d’étamage peut étre utilisée pour remplacer I’essai de brasabilité (voir 6.3).

6.2.3 Essai de brasabilité des circuits sur substrats céramiques

Les éléments métalliques des circuits sur substrats céramiques doivent étre soumis a un
essai de brasabilité, tel que spécifié dans I'lEC 61189-3, ou en appliquant une méthode
équivalente.
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6.3 Maintien de la brasabilité
6.3.1 Généralités

Le fabricant doit assurer que tous les composants, sorties, cablages, bornes et cartes
imprimées satisfaisant aux exigences de 6.2 sont brasables au début des opérations de
brasage manuelles et/ou a la machine. Le fabricant doit établir des procédures permettant de
réduire le plus possible la dégradation de la brasabilité.

6.3.2 Préconditionnement

Les orties ot las harnas des comnaosants netivant étra nréconditionndes (har ax mp|e
FH — B-6R g RpPoSaht P8-S+ H P+ ReHHeRA oo+ *

I'immersion dans la brasure chauffée) afin d’assurer le maintien de la brasabilité.

6.3.3 Effritement de la dorure dans les joints brasés
6.3.311 Généralités

Afin de réduire le plus possible I'impact de I'effritement de la brasure des’parties doréeq (par
exenjple les sorties de composants, les pastilles des cartes imprimées), le volume tota| d’or
dans|un joint ne doit pas dépasser 1,4 % du volume (c’est-a-dire 3.% en masse) de la brasure
constituant le joint.

S’il existe une preuve objective documentée, disponible pour-étre consultée, de I'absenge de
problémes d’effritement de la brasure au niveau de la dofure ou autres problémes d’intggrité
du jojnt de brasure quant a I'état de la surface métalliqlie, associés au processus de brasage
applipué, les exigences suivantes peuvent étre suppfimées.

6.3.3.2 Dorure sur les sorties de composants
Le fapricant doit démontrer la conformité § 'exigence relative au prébrasage, c’est-a-dire

lie toutes les sorties et bornes dorées ont été pré-étamées ou que la dorure a été retirée
bs surfaces a braser; et/ou

q
d
b) que la quantité de dorure résiduelle avant la brasure ne provoquera pas le dépassement
des limites fixées en 6.3.3:
3

.3 Etamage des,sorties

L’étamage des sorties’ ne doit pas détériorer les composants. Il convient d’utilisgr un
procgssus de double-€tamage ou une vague de brasage dynamique pour enlever la dorufe de
manigre efficace:

Le processus de retrait de la dorure peut étre éliminé pour les composants destinés g étre
fixés|grace’'a des processus de brasage par immersion, de brasage a la vague, ou a la trgine,
a condition que:

a) I'épaisseur de la dorure soit suffisante pour satisfaire aux exigences de brasabilité de 6.2;

b) le temps, la température et le volume de brasure soient suffisants, au cours du processus
de brasage, pour satisfaire aux exigences de 6.3.3.

6.3.3.4 Dorure sur une pastille de la carte imprimée

Le volume d’or déposé sur une quelconque pastille de la carte imprimée destinée au brasage
de composants ou de bornes ne doit pas étre la cause du non-respect des limites de 6.3.3.

6.3.4 Etamage des piéces non brasables

Les sorties et les bornes de composants et les cartes imprimées ne satisfaisant pas aux
exigences de brasabilité désignées doivent étre retouchées par le biais d’'un étamage par


https://iecnorm.com/api/?name=95399369c233768c3caa1deb54d1e5af

	Redline version (English only)
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General requirements
	4.1 Order of precedence
	4.1.1 General remark
	4.1.2 Conflict
	4.1.3 Conformance documentation

	4.2 Interpretation of requirements
	4.3 Classification
	4.4 Defects and process indicators
	4.5 Process control requirements
	4.6 Requirements flowdown
	4.7 Physical designs
	4.7.1 New designs
	4.7.2 Existing designs

	4.8 Visual aids
	4.9 Proficiency of personnel
	4.9.1 Design proficiency
	4.9.2 Manufacturing proficiency

	4.10 Electrostatic discharge (ESD)
	4.11 Facilities
	4.11.1 General
	4.11.2 Environmental controls
	4.11.3 Temperature and humidity
	4.11.4 Lighting
	4.11.5 Field conditions
	4.11.6 Clean rooms

	4.12 Assembly tools and equipment
	4.12.1 General
	4.12.2 Process control


	5 Requirements of materials
	5.1 Overview
	5.2 Solder
	5.3 Flux
	5.4 Solder paste
	5.5 Preform solder
	5.6 Adhesives
	5.7 Cleaning agents
	5.7.1 General
	5.7.2 Cleaning agents selection

	5.8 Polymeric coatings
	5.8.1 Solder resists and localized maskants
	5.8.2 Conformal coating and encapsulants
	5.8.3 Spacers (permanent and temporary)

	5.9 Chemical strippers
	5.10 Cleaning Agents
	5.11 Heat shrinkable soldering devices

	6 Components and printed board requirements
	6.1 General
	6.2 Solderability
	6.2.1 Parts solderability
	6.2.2 Reconditioning
	6.2.3 Solderability testing of ceramic boards

	6.3 Solderability maintenance
	6.3.1 General
	6.3.2 Preconditioning
	6.3.3 Gold embrittlement of solder joints
	6.3.4 Tinning of non-solderable parts

	6.4 Solder purity maintenance
	6.5 Lead preparation
	6.5.1 General
	6.5.2 Lead forming
	6.5.3 Lead-forming limits


	7 Assembly process requirements
	7.1 Overview
	7.2 Cleanliness
	7.3 Part markings and reference designations
	7.4 Solder connection contours
	7.5 Moisture traps
	7.6 Thermal dissipation

	8 Assembly soldering requirements
	8.1 General
	8.1.1 Soldering process
	8.1.2 Machine maintenance
	8.1.3 Handling of parts
	8.1.4 Preheating
	8.1.5 Carriers
	8.1.6 Hold down of surface mount leads
	8.1.7 Heat application
	8.1.8 Cooling

	8.2 Reflow soldering
	8.2.1 Requirements
	8.2.2 Process development for reflow soldering
	8.2.3 Flux application
	8.2.4 Solder application

	8.3 Manual/hand soldering
	8.5.1 Requirements
	8.3.1 Non-reflow manual soldering
	8.3.2 Reflow manual soldering


	9 Cleanliness and residue requirements
	9.1 General
	9.2 Qualified cleaning/manufacturing process
	9.2.1 General
	9.2.2 Cleaning designator
	9.2.3 Upper specification limit

	9.3 Visual requirements
	9.4 Correlation of ionic testers
	9.5 Non-ionic residues
	9.6 SIR testing

	10 Assembly requirements
	10.1 General
	10.2 Acceptance requirements
	10.2.1 Process control
	10.2.2 Corrective action limits
	10.2.3 Control limit determination

	10.3 General assembly requirements
	10.3.1 Assembly integrity
	10.3.2 Assembly damage
	10.3.3 Markings
	10.3.4 Flatness (bow and twist)
	10.3.5 Solder connection
	10.3.6 Interfacial connections


	11 Coating and encapsulation
	11.1 Conformal coating
	11.1.1 Coating instructions
	11.1.2 Application
	11.1.3 Performance requirements
	11.1.4 Rework of conformal coating
	11.1.5 Conformal coating inspection

	11.2 Encapsulation
	11.2.1 Encapsulation instructions
	11.2.2 Application
	11.2.3 Performance requirements
	11.2.4 Rework of encapsulant material
	11.2.5 Encapsulant inspection


	12 Rework and repair
	12.1 Rework of unsatisfactorily soldered electrical and electronic assemblies
	12.2 Repair
	12.3 Post rework/repair cleaning

	13 Product quality assurance
	13.1 System requirements
	13.2 Inspection methodology
	13.2.1 Verification inspection
	13.2.2 Visual inspection
	13.2.3 Sampling inspection

	13.3 Process control
	13.3.1 System details
	13.3.2 Defect reduction
	13.3.3 Variance reduction


	14 Other requirements
	14.1 Health and safety
	14.2 Special manufacturing requirements
	14.2.1 Manufacture of devices incorporating magnetic windings
	14.2.2 High-frequency applications
	14.2.3 High-voltage or high-power applications

	14.3 Guidance on requirement flowdown

	15 Ordering data
	Annex A (normative) Requirements for soldering tools and equipment
	A.1 Requirements for tools and equipment
	A.2 Abrasives
	A.3 Benchtop and hand-soldering systems
	A.4 Soldering iron holders
	A.5 Wiping pads
	A.6 Soldering guns
	A.7 Solder pots
	A.8 Process control

	Annex B (normative) Quality assessment
	B.1 Process control (PC)
	B.2 Reduction of quality conformance testing
	B.3 Audit plan

	Bibliography
	Figures 
	Figure 1 – Solder contact angle
	Figure 2 – Solder wetting of plated throughholes without leads
	Figure 3 – Coating conditions

	Tables 
	Table 1 – Solder contamination limits; maximum contaminant limit(percentage by weight)
	Table 2 – Designation of surfaces to be cleaned
	Table 3 – Residue testing for process control
	Table 4 – Maximum acceptable rosin flux residues
	Table 5 – Electrical and electronic assembly defects
	Table 6 – Magnification requirements


	International standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General requirements
	4.1 Order of precedence
	4.1.1 General remark
	4.1.2 Conflict
	4.1.3 Conformance documentation

	4.2 Interpretation of requirements
	4.3 Classification
	4.4 Defects and process indicators
	4.5 Process control requirements
	4.6 Requirements flowdown
	4.7 Physical designs
	4.7.1 New designs
	4.7.2 Existing designs

	4.8 Visual aids
	4.9 Proficiency of personnel
	4.9.1 Design proficiency
	4.9.2 Manufacturing proficiency

	4.10 Electrostatic discharge (ESD)
	4.11 Facilities
	4.11.1 General
	4.11.2 Environmental controls
	4.11.3 Temperature and humidity
	4.11.4 Lighting
	4.11.5 Field conditions
	4.11.6 Clean rooms

	4.12 Assembly tools and equipment
	4.12.1 General
	4.12.2 Process control


	5 Requirements of materials
	5.1 Overview
	5.2 Solder
	5.3 Flux
	5.4 Solder paste
	5.5 Preform solder
	5.6 Adhesives
	5.7 Cleaning agents
	5.7.1 General
	5.7.2 Cleaning agents selection

	5.8 Polymeric coatings
	5.8.1 Solder resists and localized maskants
	5.8.2 Conformal coating and encapsulants
	5.8.3 Spacers (permanent and temporary)

	5.9 Chemical strippers
	5.10 Cleaning Agents
	5.11 Heat shrinkable soldering devices

	6 Components and printed board requirements
	6.1 General
	6.2 Solderability
	6.2.1 Parts solderability
	6.2.2 Reconditioning
	6.2.3 Solderability testing of ceramic boards

	6.3 Solderability maintenance
	6.3.1 General
	6.3.2 Preconditioning
	6.3.3 Gold embrittlement of solder joints
	6.3.4 Tinning of non-solderable parts

	6.4 Solder purity maintenance
	6.5 Lead preparation
	6.5.1 General
	6.5.2 Lead forming
	6.5.3 Lead-forming limits


	7 Assembly process requirements
	7.1 Overview
	7.2 Cleanliness
	7.3 Part markings and reference designations
	7.4 Solder connection contours
	7.5 Moisture traps
	7.6 Thermal dissipation

	8 Assembly soldering requirements
	8.1 General
	8.1.1 Soldering process
	8.1.2 Machine maintenance
	8.1.3 Handling of parts
	8.1.4 Preheating
	8.1.5 Carriers
	8.1.6 Hold down of surface mount leads
	8.1.7 Heat application
	8.1.8 Cooling

	8.2 Reflow soldering
	8.2.1 Requirements
	8.2.2 Process development for reflow soldering
	8.2.3 Flux application
	8.2.4 Solder application

	8.3 Manual/hand soldering
	8.3.1 Non-reflow manual soldering
	8.3.2 Reflow manual soldering


	9 Cleanliness and residue requirements
	9.1 General
	9.2 Qualified cleaning/manufacturing process
	9.2.1 General
	9.2.2 Cleaning designator
	9.2.3 Upper specification limit

	9.3 Visual requirements
	9.4 Correlation of ionic testers
	9.5 Non-ionic residues
	9.6 SIR testing

	10 Assembly requirements
	10.1 General
	10.2 Acceptance requirements
	10.2.1 Process control
	10.2.2 Corrective action limits
	10.2.3 Control limit determination

	10.3 General assembly requirements
	10.3.1 Assembly integrity
	10.3.2 Assembly damage
	10.3.3 Markings
	10.3.4 Flatness (bow and twist)
	10.3.5 Solder connection
	10.3.6 Interfacial connections


	11 Coating and encapsulation
	11.1 Conformal coating
	11.1.1 Coating instructions
	11.1.2 Application
	11.1.3 Performance requirements
	11.1.4 Rework of conformal coating
	11.1.5 Conformal coating inspection

	11.2 Encapsulation
	11.2.1 Encapsulation instructions
	11.2.2 Application
	11.2.3 Performance requirements
	11.2.4 Rework of encapsulant material
	11.2.5 Encapsulant inspection


	12 Rework and repair
	12.1 Rework of unsatisfactorily soldered electrical and electronic assemblies
	12.2 Repair
	12.3 Post rework/repair cleaning

	13 Product quality assurance
	13.1 System requirements
	13.2 Inspection methodology
	13.2.1 Verification inspection
	13.2.2 Visual inspection
	13.2.3 Sampling inspection

	13.3 Process control
	13.3.1 System details
	13.3.2 Defect reduction
	13.3.3 Variance reduction


	14 Other requirements
	14.1 Health and safety
	14.2 Special manufacturing requirements
	14.2.1 Manufacture of devices incorporating magnetic windings
	14.2.2 High-frequency applications
	14.2.3 High-voltage or high-power applications

	14.3 Guidance on requirement flowdown

	15 Ordering data
	Annex A (normative) Requirements for soldering tools and equipment
	A.1 Requirements for tools and equipment
	A.2 Abrasives
	A.3 Benchtop and hand-soldering systems
	A.4 Soldering iron holders
	A.5 Wiping pads
	A.6 Soldering guns
	A.7 Solder pots
	A.8 Process control

	Annex B (normative) Quality assessment
	B.1 Process control (PC)
	B.2 Reduction of quality conformance testing
	B.3 Audit plan

	Bibliography
	Figures 
	Figure 1 – Solder contact angle
	Figure 2 – Solder wetting of plated through holes without leads
	Figure 3 – Coating conditions

	Tables 
	Table 1 – Solder contamination limits; maximum contaminant limit (percentage by weight)
	Table 2 – Designation of surfaces to be cleaned
	Table 3 – Residue testing for process control
	Table 4 – Maximum acceptable rosin flux residues
	Table 5 – Electrical and electronic assembly defects
	Table 6 – Magnification requirements


	Français 
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	4 Exigences générales
	4.1 Ordre de priorité
	4.1.1 Remarque générale
	4.1.2 Contradiction
	4.1.3 Documentation relative à la conformité

	4.2 Interprétation des exigences
	4.3 Classification
	4.4 Défauts et indicateurs de processus
	4.5 Exigences relatives au contrôle du processus
	4.6 Transmission des exigences
	4.7 Conceptions physiques
	4.7.1 Conceptions nouvelles
	4.7.2 Conceptions existantes

	4.8 Aides visuelles
	4.9 Compétence du personnel
	4.9.1 Compétence au niveau de la conception
	4.9.2 Compétence au niveau de la fabrication

	4.10 Décharge électrostatique (ESD, ElectroStatic Discharge)
	4.11 Installations
	4.11.1 Généralités
	4.11.2 Contrôles environnementaux
	4.11.3 Température et humidité
	4.11.4 Eclairage
	4.11.5 Conditions sur le terrain
	4.11.6 Salles blanches

	4.12 Outils et matériel d’assemblage
	4.12.1 Généralités
	4.12.2 Contrôle de processus


	5 Exigences relatives aux matériaux
	5.1 Vue d’ensemble
	5.2 Brasure
	5.3 Flux
	5.4 Pâte à braser
	5.5 Préformes de brasage
	5.6 Adhésifs
	5.7 Agents nettoyants
	5.7.1 Généralités
	5.7.2 Choix des agents nettoyants

	5.8 Revêtements en polymères
	5.8.1 Epargnes de brasure et masques localisés
	5.8.2 Revêtement enrobant et encapsulants
	5.8.3 Ecarteurs (permanents et temporaires)

	5.9 Dénudeurs chimiques
	5.10 Agents nettoyants
	5.11 Dispositifs de brasage rétractables à la chaleur

	6 Exigences relatives aux composants et cartes imprimées
	6.1 Généralités
	6.2 Brasabilité
	6.2.1 Brasabilité des pièces
	6.2.2 Reconditionnement
	6.2.3 Essai de brasabilité des circuits sur substrats céramiques

	6.3 Maintien de la brasabilité
	6.3.1 Généralités
	6.3.2 Préconditionnement
	6.3.3 Effritement de la dorure dans les joints brasés
	6.3.4 Etamage des pièces non brasables

	6.4 Maintien de la pureté de la brasure
	6.5 Préparation des sorties
	6.5.1 Généralités
	6.5.2 Formation des sorties
	6.5.3 Limites de formation des sorties


	7 Exigences relatives au processus d’assemblage
	7.1 Vue d’ensemble
	7.2 Propreté
	7.3 Marquages des pièces et désignations de référence
	7.4 Contours des connexions de brasure
	7.5 Pièges à humidité
	7.6 Dissipation thermique

	8 Exigences relatives au brasage d’un ensemble
	8.1 Généralités
	8.1.1 Processus de brasure
	8.1.2 Entretien de la machine
	8.1.3 Manipulation des pièces
	8.1.4 Préchauffage
	8.1.5 Supports
	8.1.6 Maintien en position basse des sorties de montage en surface
	8.1.7 Application de chaleur
	8.1.8 Refroidissement

	8.2 Brasage par refusion
	8.2.1 Exigences
	8.2.2 Développement du processus pour le brasage par refusion
	8.2.3 Application du flux
	8.2.4 Application de la brasure

	8.3 Brasage manuel
	8.3.1 Brasage manuel sans refusion
	8.3.2 Brasage manuel par refusion


	9 Exigences relatives à la propreté et aux résidus
	9.1 Généralités
	9.2 Processus de nettoyage/fabrication qualifié
	9.2.1 Généralités
	9.2.2 Désignateur de propreté
	9.2.3 Limite supérieure de spécification

	9.3 Exigences visuelles
	9.4 Corrélation des appareils d’essais ioniques
	9.5 Résidus non ioniques
	9.6 Essai de résistance d’isolement de surface

	10 Exigences relatives à l’ensemble
	10.1 Généralités
	10.2 Exigences relatives à l’acceptation
	10.2.1 Contrôle de processus
	10.2.2 Limites de l’action corrective
	10.2.3 Détermination de la limite de contrôle

	10.3 Exigences générales relatives à l’ensemble
	10.3.1 Intégrité de l’ensemble
	10.3.2 Détérioration de l’ensemble
	10.3.3 Marquage
	10.3.4 Planéité (courbure et vrillage)
	10.3.5 Connexion brasée
	10.3.6 Connexions d’interface


	11 Revêtement et encapsulation
	11.1 Revêtement enrobant
	11.1.1 Instructions relatives au revêtement
	11.1.2 Application
	11.1.3 Exigences relatives aux performances
	11.1.4 Retouche du revêtement enrobant
	11.1.5 Examen du revêtement enrobant

	11.2 Encapsulation
	11.2.1 Instructions relatives à l’encapsulation
	11.2.2 Application
	11.2.3 Exigences relatives aux performances
	11.2.4 Retouche du matériau encapsulant
	11.2.5 Examen de l’encapsulant


	12 Retouches et réparations
	12.1 Retouche des ensembles électriques et électroniques brasés non satisfaisants
	12.2 Réparations
	12.3 Nettoyage après des retouches ou des réparations

	13 Assurance de la qualité du produit
	13.1 Exigences relatives au système
	13.2 Méthodologie d’examen
	13.2.1 Examen de vérification
	13.2.2 Examen visuel
	13.2.3 Examen par échantillonnage

	13.3 Contrôle de processus
	13.3.1 Détails relatifs au système
	13.3.2 Réduction des défauts
	13.3.3 Réduction de la variance


	14 Autres exigences
	14.1 Santé et sécurité
	14.2 Exigences spéciales relatives à la fabrication
	14.2.1 Fabrication de dispositifs comprenant des enroulements magnétiques
	14.2.2 Applications à haute fréquence
	14.2.3 Applications à haute tension et à puissance élevée

	14.3 Recommandation sur la transmission des exigences

	15 Données relatives aux commandes
	Annex A (normative) Exigences relatives aux outils et au matériel de brasage
	A.1 Exigences relatives aux outils et au matériel
	A.2 Abrasifs
	A.3 Appareils de table et autres systèmes de brasage manuel
	A.4 Supports de fer à braser
	A.5 Tampons de nettoyage
	A.6 Pistolets à braser
	A.7 Pots de brasage
	A.8 Contrôle de processus

	Annex B (normative) Evaluation de la qualité
	B.1 Contrôle de processus
	B.2 Réduction des essais de conformité de la qualité
	B.3 Plan d’audit

	Bibliographie
	Figures 
	Figure 1 – Angle de contact de brasure
	Figure 2 – Mouillage de brasure de trous traversants métallisés sans sorties
	Figure 3 – Conditions de revêtement

	Tableaux 
	Tableau 1 – Limites de contamination de la brasure; limite maximale de contamination(pourcentage en masse)
	Tableau 2 – Désignation des surfaces à nettoyer
	Tableau 3 – Essais sur les résidus pour le contrôle de processus
	Tableau 4 – Niveau maximal autorisé de résidus de flux de résine
	Tableau 5 – Défauts des ensembles électriques et électroniques
	Tableau 6 – Exigences relatives au grossissement






