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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROCESS MANAGEMENT FOR AVIONICS -
AEROSPACE AND DEFENCE ELECTRONIC
SYSTEMS CONTAINING LEAD-FREE SOLDER -

Part 1: Preparation for a lead-free control plan

FOREWORD

Thg International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
all [national electrotechnical committees (IEC National Committees). The object of JEC"is to p
intgrnational co-operation on all questions concerning standardization in the electrical and ‘electronic fig
this end and in addition to other activities, IEC publishes International Standards, Technical Specifi

prising
romote
Ids. To
ations,

Tedhnical Reports, Publicly Available Specifications (PAS) and Guides (heredfter” referred to ap “IEC

Puljlication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
in fhe subject dealt with may participate in this preparatory work. Internatienal, governmental an
governmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates
withy the International Organization for Standardization (ISO) in accordance with conditions determi
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
conjsensus of opinion on the relevant subjects since each technical committee has representation f
intgrested IEC National Committees.

IEQ Publications have the form of recommendations for intérnational use and are accepted by IEC N
Cormpmittees in that sense. While all reasonable efforts are_made to ensure that the technical content
Puljlications is accurate, IEC cannot be held responsible for the way in which they are used or
misjnterpretation by any end user.

In ¢rder to promote international uniformity, IEG,National Committees undertake to apply IEC Publj
trarfsparently to the maximum extent possible_in “their national and regional publications. Any divg
betyeen any IEC Publication and the corresponding national or regional publication shall be clearly indig
the|latter.

IEQ itself does not provide any attestation of conformity. Independent certification bodies provide cor
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
seryices carried out by independent(certification bodies.

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

No [liability shall attach to IEC or its directors, employees, servants or agents including individual exp€|
meinbers of its technical committees and IEC National Committees for any personal injury, property danj
other damage of any_nature whatsoever, whether direct or indirect, or for costs (including legal fed
expenses arising out_of the publication, use of, or reliance upon, this IEC Publication or any oth
Puljlications.

Attgntion is drawn-to the Normative references cited in this publication. Use of the referenced publica
indispensablé for the correct application of this publication.

Attgntion~isndrawn to the possibility that some of the elements of this IEC Publication may be the su
patentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there
future but no immediate possibility of an agreement on an International Standard.

is the

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC/TS 62647-1, which is a technical specification, has been prepared by IEC technical
committee 107: Process management for avionics.
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This technical specification cancels and replaces IEC/PAS 62647-1 published in 2011. This
edition constitutes a technical revision.

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

a) the addition of requirements for the use of Pb-free solder alloys,
b) the addition of requirements for the use of COTS,
c) the update of Annex B.

The text of this technical specification is originally based on the following document:
GEIA-STD-0005-1 Revision A.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
107/159/DTS 107/180/RVC

Full information on the voting for the approval of this technical specification can be foyind in
the report on voting indicated in the above table.

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

A list|of all the parts in the IEC/TS 62647 series, published under the general title Process
management for avionics, can be found on the IEC website.

The committee has decided that the contents.'of this publication will remain unchanged until
the sfability date indicated on the IEC web-'site under "http://webstore.iec.ch" in thg data
relatefd to the specific publication. At this.date, the publication will be

» trdnsformed into an Internationalstandard,
* regonfirmed,

* withdrawn,

+ replaced by a revised edition, or

*+ amended.

A bilingual versioh-of this publication may be issued at a later date.

IMPQ = . inside’ i icati indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The European Union (EU) enacted two directives; 2002/95/EC Restriction of Hazardous
Substances (RoHS) and 2002/96/EC Waste Electrical and Electronic Equipment (WEEE) that
restrict or eliminate the use of various substances in a variety of products that are put on the
market after July 2006. Other countries have also enacted similar legislation. One of the key
materials restricted is lead (Pb), which is widely used in electronic solder and electronic piece
part terminations. These regional regulations affect the global market place. However, due to
the reduced market share of the Aerospace, Defence and High Performance (ADHP)
industries, many of the lower tier suppliers to those industries will change their products to
serve their primary, non-ADHP markets. Additionally, several United States (US) states have

enacty
annou
secto
proce
their &

The p
one o

1)

nced completely green product lines. Since ADHP is one of the few major,ind
s that still repair circuit card assemblies (CCAs) and the Pb-free material
5ses are relatively immature and not fully understood, an aerospace-wide appro
pplication is desired.

the five categories below.

Products that have been designed and qualified with. traditional tin-lead (
electronic piece parts, materials, and assembly processes, and that will need
maintained in the SnPb configuration.

Products that have been designed and qualified with’ traditional SnPb electronic
parts, materials and assembly processes, @nd that have incorporated P
electronic piece parts.

Products that have been designed and.gualified with SnPb materials, and a
designed and re-qualified with Pb-free materials.

Products that have been designed and qualified with Pb-free electronic piece
materials, and assembly processesj‘and that will need to be maintained in the P
configuration.

Commercial-off-the-shelf (COTS) assemblies built with Pb-free materials.
sks with Pb-free technolagy’include:

for some service, conditions, use of Pb-free solder may compromise eled
interconnection performance due to potential differences in fatigue characte
under thermal-cycling and vibration relative to traditional solders;

the use of Pb-free surface finishes such as pure tin can lead to the formation
whiskersiwhich in turn can result in various levels of product and system failure; 2

the use’ of lead-free technology can result in higher processing temper
associated with lead-free solders.

ently
strial

roducts of ADHP companies developing and/or managing Pb-fre€ electronics fall into

SnPb)
to be

piece
b-free

[e re-

parts,
b-free

tronic
Fistics

of tin
nd

btures
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PROCESS MANAGEMENT FOR AVIONICS -
AEROSPACE AND DEFENCE ELECTRONIC
SYSTEMS CONTAINING LEAD-FREE SOLDER -

Part 1: Preparation for a lead-free control plan

1 Scope

This part of the IEC/TS 62647 series defines the objectives of, and requirements for,
documenting processes that assure customers and regulatory agencies that ADHP-eledtronic
systems containing Pb-free solder, piece parts, and PWBs will satisfy the” appljcable
requirements for performance, reliability, airworthiness, safety, and certifiability throuyghout
the specified life of performance.

This $pecification aims to communicate requirements for a lead-free~control plan (UFCP),
hereinafter referred to as the Plan, and to assist the Plan owners-in the development of their
own Hlans. The Plan documents the Plan owner’s processes to assure their customers gnd all
other [stakeholders that the Plan owner’s products will contidde to meet their requirements,
given the risks stated in the Introduction.

This ¢pecification does not contain detailed descriptions of the processes to be documented
but lists high-level requirements for such processes, and areas of concern to the ADHP
indusfries that need to be addressed by the processes.

Pb-frde risk management should be accomplished through specific requirements added fo the
Plan owner’s existing infrastructure of product management and control.

This dpecification applies to the ADHR electronics system supply chain.

The control of the Pb-free activities will be accomplished by the Plan owner addressing the
requirements of their Customer. These activities include, but are not limited to, |those
perfofmed by the systemyintegrator, the original equipment manufacturer (OEM), ang their
respegtive supply chains;, to the lowest level possible. This should be done with the
knowledge that, at(the” component level, the aerospace industry may not have a|great
influepce over those suppliers. In such cases, the Plan owner assumes responsibility.

Some| applications may have unique requirements that exceed the scope of this specifigation.
The ektended scope should be covered separately.

The l.,quilclllc;llta of—this apcuiﬂua‘liuu may be—tattored—to—address uniquc/’apcuifiu program
needs. If tailoring is performed, the user will obtain documented customer concurrence. Annex
A provides a tailoring template that may be used.

This document may be used by other high-performance and high-reliability industries, at their
discretion.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.
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IEC/PAS 62647-21, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 2: Mitigation of the deleterious effects of tin

IEC/TS 62647-22, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 2: Mitigation of deleterious effects of tin

IEC/PAS 62647-223, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 22: Technical guidelines

IEC/PAS 62647-234, Process management for avionics — Aerospace and defence electronic
systems containing lead-free solder — Part 23: Rework and repair guidance to address the
impliclations of lead-free electronics and mixed assemblies

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
assemblies
electrpnic items that require electrical attachments, including soldering of wires or comgonent
terminations

EXAMRLE Circuit cards and wire harnesses.

3.2

critical

state F}f an item or function, which if defective, ‘will result in the system’s inability to [retain
operational capability, meet primary objectivesor affect safety

3.3

COTS

commercial-off-the-shelf
item whose design and configuration is controlled by the manufacture and on which th¢ user
has np control as to design and.configuration

Note 1 [to entry: An item may be\a component, a subassembly, an assembly, a system.

3.4
COTY assembly.orsub-assembly

assenpbly or sub*assembly developed by a supplier for multiple customers, whose design and
config‘uration are managed by the suppliers or an industry specification

3.5
customer
entity or organization that (a) integrates a piece part, soldered assembly, unit, or system into
a higher level system, (b) operates the higher level system, or (c) certifies the system for use

EXAMPLE This may include unit (SRU/LRU/system) users, integrators, regulatory agencies, operators, original
equipment manufacturers (OEMs), and subcontractors.

1 This is equivalent to GEIA-STD-0005-2.This will be superseded by IEC/TS 62647-2.
2 Tobe published. This will supersede IEC/PAS 62647-2.

3 This is equivalent to GEIA-HB-0005-2. It is the intention of the technical committee to supersede this by a
future IEC/TS 62647-22.

4 This is equivalent to GEIA-HB-0005-3. It is the intention of the technical committee to supersede this by a
future IEC/TS 62647-23.
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fit and function

description of an item's identifying characteristics which is commonly used to determine if a
proposed change to a part will be “minor” (no impact on form, fitness and function) or “major”
(no impact on form, fitness and function)

3.7

high performance
continued performance or performance on demand where an application (product, equipment,
electronics, system, program) down time cannot be tolerated in an end-use environment

whichrean-be-unrcemmeonty-harsh—and-the-applicationmustfunctionwhenrequired
EXAMHALE: Examples of high performance applications are life support or other critical systems.

3.8

Pb-fr¢e

less than 0,1 % by weight of Pb in accordance with reduction of hazardous subst
(RoH$) guidelines

3.9

Pb-fr¢e control plan

(LFCPR)

aerospace or military system supplier’'s document that definges the processes that assu
Plan pwners, their customers and all other stakeholdets that aerospace, defence ang
perfoimance high-reliability electronics systems containing Pb-free solder and Pb-free
part and PWB finishes will continue to be reliable, safe, producible, affordable
suppdrtable

3.10

may

indicates a course of action that is permiissible within the limits of this specification, b
required

3.11

Pb-frge tin

tin or pny tin alloy with < 3 % lead (Pb) content by weight

Note 1[to entry: Some Rb-free finishes other than Pb-free tin, such as tin-bismuth and tin-copper, are con
to be ‘ftin” for the purposes of this specification. Many of these alloys have not been assessed for whi
behavigr.

3.12

Pb-free tin finish

Note 1

3.13
PCN

nishes or under-plates either external or internal to a device, PWB or other hard

ANCes

re the
high
piece
and

ut not

sidered
5kering

ware,

)sed

to entry: It may include finishes on electrical piece parts, mechanical piece parts, and PWBs. It does not
include Pb-free bulk solders, assembly materials, solder balls, or those devices where the Pb-free tin finish has
been completely replaced.

part change notice
document used to record a change in a part

3.14
piece

part

electronic piece part that is not normally disassembled without destruction and is normally
attached to a PWB to perform an electrical function
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3.15

PN

part number

number assigned to a part for tracking and identification purposes

3.16

rework

action taken to return a unit (SRU/LRU/system) to a state meeting all requirements of the
engineering drawing, including both functionality and physical configuration by making repairs

Note 1 to entry: Also used to define the act of reprocessing non-complying articles, through the use of original or

equiva nt processing—in—a—manner that _assures full l‘nm'r_\llnnl‘n of the article with appllnnhla draw ngs or

specifi¢ations.

3.17
repai
act of restoring the functional capability of a defective article in a manner that preg¢ludes
compliance of the article with applicable drawings or specifications

3.18
shall
indicates a mandatory requirement to be followed in order to comply with this specification

3.19

should

indic%’es that, among several possibilities, one is.fecommended as particularly sultable,
withoyit mentioning or excluding others; or that a certain course of action is preferred but not
necegsarily required; or that (in the negative form)ra certain course of action is discouraged
but nqt prohibited

3.20
soldefr ball technology
familyl of components that employ solder balls or bumps to make mechanical and eleftrical
conngctions between components and PWBs

EXAMRLE Ball grid arrays (BGAs); flip chips, and chip scale interconnections.

3.21
soldefred assembly
assenpbly of two or more basic parts interconnected by a solder alloy

Note 1 [to entry: ~A{Pb)-based soldered assembly is one in which the solder alloys are solely (Pb)-based. A (Pb)-
free soldered assembly is one in which the solder alloys are solely (Pb)-free.

3.22
sub-cdontractor
organization, within the given high-reliability industry, that supplies, maintains, repairs, or
supports electronic systems, and is not the direct supplier to the customer or user of those
systems

3.23

supplier

entity or organization that designs, manufactures, repairs, reworks, or maintains a piece part,
unit, or system

Note 1 to entry: This includes original equipment manufacturers (OEMs), repair and rework facilities,
subcontractors, and piece part manufacturers.

3.24
system
one or more units that perform electrical function(s)
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3.25
system design authority
entity responsible for producing and/or maintaining the design of the system

3.26

tin whisker

spontaneous crystal growth that emanates from a tin (Sn) surface and which may be
cylindrical, kinked, or twisted

Note 1 to entry: Typically tin whiskers have an aspect ratio (length/width) greater than two, with shorter growths
referred to as nodules or odd-shaped eruptions (OSEs).

3.27
unit
one ¢r more assemblies within a chassis or higher level system to perfofm-eleftrical
functipn(s)

4 Symbols and abbreviated terms

ADHR Aerospace, Defence and High Performance

BGA Ball Grid Array

CCA Circuit Card Assembly

COTS Commercial-Off-The-Shelf

FFF Form, Fit and Function

GEIA Government Engineering and Information:Technology Association

GIDEP  Government Industry Data Exchange Program

IPC member-driven organization and leading source for industry standards
LFCP Pb-free Control Plan

LRU Line Replaceable Unit

OEM Original Equipment Manufacturer

Pb lead

PCN Part Change Notice

PN Part Number

PWB Printed Wiring Board

SAC tin silvercopper (SnAgCu)

Sn tin

SRU Shop Replaceable Unit

JCAALJG=PP Joint Council on Aging Aircraft Joint Group on Pollution Prevention

5 Objectives

5.1 General

This document describes a Pb-free Control Plan (LFCP) that records the processes used to
ensure that ADHP electronic systems are produced, supplied, reworked, repaired, or
maintained by the Plan owner, and that the Pb-free solder, piece parts, or PWBs they contain
will satisfy the applicable requirements for performance, reliability, safety, and certifiability
throughout the specified life of performance of the system. 5.2 through 5.6 list the specific
objectives to be accomplished.
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5.2 Reliability

Demonstrate that the processes and materials using Pb-free solder and finishes are capable
of producing reliable products. ldentify methods for the mitigation and control of risks
associated with Pb-free tin surfaces finishes. Identify methods for demonstrating the reliability
of Pb-free solders or mixed solder alloy interconnects.

5.3 Configuration control and product identification

Demonstrate that the configurations of all systems, equipment, assemblies, sub-assemblies,
and piece parts are identified and controlled.

5.4 |COTS assemblies and sub-assemblies

Assurp that COTS assemblies and sub-assemblies are identified, marked and controlledl, and
reliabllity objectives are met.

5.5 Deleterious effects of tin whiskers

Mitiggte the deleterious effects of tin whiskers.

5.6 |Repair, rework, maintenance, and support
Assurg that repair, rework, maintenance, and support activities are specified, documentgd and

contrqglled in a manner that controls the effects of Pb-freéssolder materials and processes.

6 Technical requirements

6.1 General

This dlause defines the technical requirements for the LFCP.

The ADHP system Plan owner, shall have a Plan that states clearly, concisely, and
unambpiguously:

« hdgw the Plan owner intends to accomplish each of the objectives;
« the process by whichteompliance to the Plan is demonstrated;

« the evidence that shows the objectives have been accomplished.

Plan pwners shall include within their LFCP a table or matrix (see sample in Annex B)
showihg compliance to all technical requirements.

Depending on program or product line requirements, the Plan owner may, with apprgpriate
justifiwwwwgmmgﬂaw&&done,

then the Plan will be assessed according to the amended list of requirements, as stated in the
Plan. Tailoring the requirements shall be concurred upon between Plan owner and customer.
Annex A provides a tailoring template that can be used in this regard.

6.2 Reliability
6.2.1 General

The Plan shall document processes that are capable of assuring the reliability of the
equipment when using substrate metallization finish materials, termination solder materials
and finishes, assembly solder alloys, fluxes, cleaning agents, PWB materials, piece parts, and
soldering processes in the given application.
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This requirement also applies to mixed solder alloys or combinations of substrate
metallization finish materials, termination solder materials and finishes, and assembly solder
alloys used in the given application.

This requirement applies to original production, repair, rework and maintenance of systems.

Users of this specification should address unique reliability requirements such as long life,
rugged operating environments, high consequences of failure, etc.

NOTE 1 Materials and assembly processes can be qualified prior to use in the product.

NOTE ¢ -
informdtion related to materials and assembly processes possibly will not be available or verifiable. Theréfofe, new
or modified verification/qualification processes can be necessary to assure reliability of the products which
integrafe such COTS assemblies.

blies,

NOTE B COTS assemblies that meet reliability objectives in non-ADHP applications can be verified as accpptable
for ADKHIP applications.

6.2.2 Test and analysis methods

The PFlan shall document methods to test assemblies made with-the Pb-free alloyp and
finish¢s, and combinations thereof, to provide data to assess~their reliability in the |given
applidation.

The t¢st methods should impose conditions and durations ‘to evaluate major potential {ailure
mechanisms for the materials and construction of thedassembly. For solder joints this ghould
include crack propagation caused by accumulated fatigue damage, and the formation of |brittle
intermetallic phases or voids. Guidelines and examples for planning and conducting tests, and
for nalyzing and using results there-from7, are included in IEC/PAS 62647-22
(GEIA-HB-0005-2). Failure analysis by metallographic examination and/or compgsition
analysis is critical to interpreting results from'these tests.

Analysis methods may be used in lieurof testing, provided the analysis methods have| been
verifigqd by testing.

6.2.3 Environmental and/operating conditions

The I(l’fe cycle environmental and operating conditions for the given application (f¢r the
indiviqual assembly) &hall be known, and used in assessing the reliability of the |given
materjals and assembly processes for the given application. This information shoyld be
agreef upon by the'Plan owner and the customer.

In cages where a given Pb-free solder alloy or finish in a comparable application has| been
shown to(be'reliable for a given set of environmental conditions and service life, it may be
consiciiered reliable in other, less severe, environmental conditions and service lives.

A given Pb-free solder alloy or finish in a given application may be considered reliable if its
reliability is shown to be equal to or better than a Sn-Pb alloy or finish in parallel testing in
comparable environmental conditions, provided that the Sn-Pb alloy or finish satisfies the
reliability requirements. The test conditions should be shown to correlate to actual life cycle
environmental and operating use conditions and should consider test acceleration factors
appropriate for the specific solder alloy or finish utilized.

6.2.4 Data

The Plan shall document methods to include the use of archived and retrievable reliability
data from at least one of the following: (a) in-service data from similar systems in comparable
applications and environmental conditions; or (b) test data from studies conducted on the
solder or finish compositions used in the given system design, or a comparable one, under
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comparable conditions. The data shall be representative of parts and materials processed by
assembly, rework or repair processes comparable to the construction being assessed.

NOTE 1 Example sources of test data include:

- Un

iversity-led consortia including the Computer-Aided Life Cycle Engineering Electronics Packaging and

Systems Center, University of Maryland and the Center for Advanced Vehicle Electronics, Auburn

Un

iversitylndustrial consortia including Universal Instruments Corporation’s Area Array Consortium

— IPC - Association Connecting Electronics Industries
— JEDEC - Global Standards for the Microelectronics Industry

— Japan Engineering and Information Technology Association (JEITA)

- Joi

nt Council on Aging Aircraft Joint Group on Pollution Prevention (JCAA/JG-PP)

— NA

NOTE
IEC/PA

6.2.5

The H
envird
that t
differe
proce

system, using appropriate identified acceleration factors.

NOTE
considg

6.3
6.3.1

SA/DOD Pb-free Electronics Project

P Guidelines for planning and conducting tests and for analyzing and using results thereof(are’incliided in
S 62647-3 (GEIA-STD-0005-3).

Conversion of results from available data to applicable conditions

lan shall document processes and methods to determine and~gUantify the re|levant
nmental use conditions and reliability requirements for specifie) products. In the |event
he above data are obtained from service or test environmental conditions that are
nt from those expected for the use conditions of a giveh system, the documented
5ses and methods shall convert results to equivalentidse conditions for the [given

The purpose of this requirement is to ensure that the~actual use conditions of the given prodpct are
red in the application of data.

Configuration control and product identification

General

6.3 defines the configuration control and’ product identification requirements for the Plan. A

Plan
ADHR
the A
shall

Anne
produ
helpin
of con

Meeti
that u

meeting the requirements of this subclause will ensure that users and maintainers of
systems will have all the .information needed to assure the appropriate traceabllity of
DHP system throughout thé,specified life of performance. Design and change authority
pe defined in the Plan.

C provides guidance to the Plan owner for meeting the configuration contrql and
ct identification requirements of this subclause. The guidance in Annex C is focuged on
g the Plan owner to consistently manage configuration control and product identification
hponents and'soldered assemblies during the transition to Pb-free technology.

ng thesrequirements in 6.3 may not be possible for certain types of COTS assemblies
s5e/Pb<free materials and do not disclose this information. There are many Pb-free solder

alloys

nd materials and it is antici hat new ones will contin intr into the

market. Therefore, if the materials (solder alloy, printed wiring board, etc.) and assembly
processes need to be known in order to meet requirements, then these COTS assemblies
may not be acceptable for the intended application(s).

6.3.2

Using

Termination materials and finishes

appropriate controlled documents that ensure configuration identification and control,

the Plan shall document processes to identify all termination materials and finishes (PCB,

piece

NOTE
>250°
free tin

parts) for which reliability, compatibility, processing, or other issues, may exist.

1 Examples of finishes that could be problematic are: solder alloys with high melting temperatures (e.g.
C); piece parts supplied with solder ball technology, solder alloys containing bismuth, piece parts with Pb-
termination materials or finishes; and PCB finishes. This list is not all inclusive and may change with time

and further accumulated knowledge.
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NOTE 2 To accomplish this, the Plan owner can contact piece part manufacturers and suppliers, consult data
sheets, or use external resources including databases (e.g. Q-STAR, Part Miner). At the time of publication of this
specification, it is not clear whether or not this will be adequate, or whether additional testing or analysis of the
piece parts will be required.

NOTE 3 One purpose of this requirement is to ensure that the information necessary for reliable repair and rework
of the equipment is available to the repair and rework facilities, so that the repair and rework materials and
processes can be appropriate for the given piece part termination or finish alloy.

It is recommended that Plan owners subscribe to a part change notice (PCN) service, (e.g.
PCN Alert, Part Miner, Total Parts Plus, Arrow Risk Manager, Avnet Pomiere, Gidep, Etc.), in
addition to maintaining an active interface with piece part manufacturers, manufacturers’
representatives, and piece part distributors. Changes in termination finish will require re-

| atian ~Af tha Nninca nart Aand to ~armnatihilitv aawith Athar matariale Aand Aconmhiv ner~~~
evalugtien-ef-thepiecepart-andits-compatibilitywith-ethermaterials-and-assembly-procgsses.

6.3.3 Solder alloys used in the assembly process
6.3.3.1 General

The Flan shall document processes that identify and record in a controlledmanner, the solder
alloys| fluxes, cleaning agents, and soldering processes used in the asse€mbly process) both
by in-house and contract manufacturers. This applies to both originalZand repaired hardware.

NOTE | IPC/JEDEC J-STD-609 provides information that can assist in this.
6.3.3.2 Assemblies containing a single solder alloy

Soldef alloys, fluxes, cleaning agents, and assembly{processes (including time-tempefature
reflow profiles) shall be documented in the appropriate controlled document system| This
information may be identified on a label or included in the maintenance manual, or|other
similaf means. Assemblies assembled with Pb-free solders should be identified per infustry
standards such as the IPC/JEDEC J-STD-809 or other identification specified bly the
customer.

6.3.3. Assemblies containing more than one solder alloy

Soldef alloys, fluxes, cleaning agents, and assembly processes (including time-tempefature
reflow profiles) shall be documented in the appropriate controlled document system.

A desLription or pictoriallayout of the CCA, identifying the locations of each solder alloy| shall
be indluded in the appropriate controlled document system. A parts list for the CCA identifying
finish¢s and solders_along with an assembly specification identifying as-required materials
(e.g. [solder wire,\'solder paste or bulk solder from wave-soldering or solder fopntain
procegses) may.satisfy this requirement.

This ipfornation may be identified on a label or included in the maintenance manual,|or by
other |similar means. The practice of using more than one solder alloy on an assembly ghould
be dibbuwagcd.

6.3.4 Wiring and connector assemblies

When applicable, the processes described above shall be documented in the Plan for wiring
and similar applications.

6.3.5 Changes in solder alloys

The Plan shall document processes to assure that no changes to the solder alloys or finishes
are made without prior written authorization and approval by the Plan owner.
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6.3.6 Identification

Where required by contract, all Pb-free sub-assemblies, assemblies, and equipment shall be
identified appropriately.

NOTE An industry standard that contains marking requirements is the IPC/JEDEC J-STD-609.
6.3.7 Part number changes
Part number changes related to changes in solders and finishes shall be determined by the

requirements of the specific program. Examples of changes to be considered are contained
in Annex C.

6.4 |COTS assemblies and sub-assemblies
6.4.1 General

All of the technical requirements and associated objectives of this specification shall agply to
COTY assemblies and sub-assemblies containing Pb-free materials when'selected for yse in
ADHR electronic systems. During the selection of COTS assemblies‘@nd sub-assemblies it
shall Ibe assumed that COTS assemblies and sub-assemblies containlsome Pb-free content.

COTSY assemblies are "readily available" in the commercial market and may not be degigned
or maphufactured specifically to meet the requirements of ADHP electronic systems. Alsg, it is
necegsary to recognize that:

— COTS assemblies are readily available throughvone or more suppliers. Many are
purchased through vendors or brokers andunot directly from the COTS assembly
manufacturer.

— COTS assemblies represent a risk in tin whisker formation due to a lack of visibility jof the
pdrt selection process at the COTS assembly manufacturer.

— COTS assembly manufacturers may“nake changes in components, finishes and splders
without notification to their customers.

— COTS assemblies may not\have been qualified to ADHP electronics standards for
reliability.

6.4.2 COTS assembly and sub-assembly configuration control and product
identification

All thrx requirements‘of 6.3 of this specification shall apply to COTS assemblies. If the COTS

assenpbly is repairable, then the requirements of 6.3.3 that pertain to assemblies shall ppply.
If not repairableithen the requirements of 6.3.2 that pertain to components shall apply.

6.5 Deleterious effects of tin whiskers

The Ian shndall mciude mitgation or the deleterious ermects Oor tn WnNiskers In colmnpliance with
the applicable requirements of IEC/PAS 62647-2 (GEIA-STD-0005-2) or IEC/TS 62647-2 that
will supersede IEC/PAS 62647-2.

6.6 Repair, rework, maintenance, and support

The Plan shall apply to original equipment manufacturing and repair, rework, maintenance
and support activities. IEC/PAS 62647-23 (GEIA-HB-0005-3) provides guidance for
compliance with this subclause.

The Plan shall document the processes to:

« ensure that all data and information required to comply with the requirements of this
specification are available to those responsible for repair, rework, maintenance, and
support;
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ensure that repair, rework, and maintenance documents issued by the design authority are

Cco

nsistent with the design authority’s Plan;

ensure that sufficient information is provided to enable the repair and rework facility to use
alloys, materials, finishes, and processes that are compatible with the item being repaired

or

reworked;

ensure that all repair, rework, maintenance, and support processes are documented,
including limitations/ exceptions, and are in compliance with the requirements called out in
the Plan.

The Plan should facilitate awareness and identify necessary mitigation practices of changing
termination finishes in components that may be available at the time of repair.

7

71

The A
addre
customer or the customer’s representative.

7.2

The t
speciflication, unless they are clearly defined otherwise-inithe Plan.

7.3

The P

The P

7.5

The H
requir,
flowe(li down so that the Plan owner’s objectives are achieved.

7.6

P

adg
P4
en

en

an administrative requirements

Plan organization

lan shall be organized in such a manner that each of the requirements of Clause
ssed clearly, concisely, unambiguously; and in a manner thab'is verifiable b

Terms and definitions

brms and definitions used in the Plan shall be thdse contained in Clause 3 d

Plan point of contact
lan shall identify a Plan point of contactwith the following responsibilities:

t as the primary interface between*the Plan owner and outside parties in m
rtaining to the Plan;

sure that the Plan is reviewed.@nd updated as necessary; and

sure that all technical and @administrative issues are resolved in a timely manner.
References

lan shall contain@r'reference applicable process documentation.

Requirements for suppliers and sub-contractors

lan owner shall ensure that suppliers and sub-contractors have a LFCP meetin
ements of this specification or applicable requirements of this specification sh

6 are
y the

f this

atters

g the
all be

Plan acceptance

The Plan shall be accepted when the Plan owner and the customer agree that it is acceptable
to both parties, if the customer chooses to exercise the right of acceptance.

7.7

Plan modifications

In the event that a Plan is changed, a process shall be in place to notify all entities that are
affected by the change.
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Annex A
(informative)

Template for tailoring requirements of IEC/TS 62647-1
Table A.1 provides a template for tailoring the requirements for IEC/TS 62647-1.

Table A.1 — Template for tailoring requirements

Requirement Clause / Requirement Tailored Plan user Customer
No subclause rlnerrir\finn rnnluirnmnnf eicn off rnprnennfntive
signsoff

Add additional lines asrneeded
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Annex C
(informative)

Guidance on configuration control
and product identification

General

The global transition to Pb-free solder has a significant impact on the electronics industry.

The tr,
high g

A rob
traceg
requir

This i
relatiy
betwe
new

prope
proce

This 4
is req
airling
has b

A list

speciflication.

C.2
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ansition is disruptive to the aerospace industry, which requires products with conf

erformance and maintainability.

ust configuration management process is required to ensure the consistenc
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en the solder used in the manufacture of previously delivered configurations ar
onfiguration. Configuration management should recognize these issues and e
I application of product identification principles so, that the correct manufac
5ses and maintenance processes are employed.
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Overview

ication requirements of IEC/TS 62647-1 (GEIA-STD-0005-1). The IEC/TS 62
-STD-0005-1) defines the objectives of, and requirements for, documenting proc

older, piece-parts, and boards will satisfy the applicable requirements for perform
lity, airworthiness, safety, and certifiability throughout the specified life of perform
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« the complexity of the change to Pb-free and current understanding of the risk, based on
industry research and best practices at the time of the change;

« the knowledge that, at the component level, the aerospace industry may not have a great
influence over those suppliers’ configuration control methodologies;

e industry standards (e.g. ASME Y14.100, ANSI/GEIA-649-A) and best practices.

The guidance in this annex is focused on helping industry consistently manage configuration
control and product identification of components and soldered assemblies during the
transition to Pb-free technology. The terms Pb-based and Pb-free refer to termination finishes
on components, and solder alloys used in soldered assemblies.
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The primary purpose for this guidance is to help ensure electronic systems manufacturers
apply a consistent amount of rigour when deciding if a change to Pb-free technology requires
a new company part number for components and/or soldered assemblies.

This annex is not a stand-alone document. It is intended to be used with the referenced
industry standards or specifications, the latest Pb-free technical knowledge and other industry
best practices.

C.3 Related documents

ANSIII E:A C'AI‘G A IAVlatl'Ullall CUIIOUIIOUO Stal'dald fUl Cuufl'yulal.‘l'uu l‘V’l’alIayUl'lCl't.
GEIA{HB-649, Implementation Guide for Configuration Management

IEC/PAS 62647-2 (GEIA-STD-0005-2), Process management for avionics, & Aerospacge and
defenpe electronic systems containing lead-free solder — Part 2: Mitigatian\of the deletgrious
effects of tin

IEC/TS 62647-2, Process management for avionics — Aerospace and defence eleqtronic
systegns containing lead-free solder — Part 2: Mitigation of the déleterious effects of tin

IPC/JEDEC J-STD-609, Marking and Labeling of Components, PCBs and PCBAs to Identify
Lead [Pb), Pb-Free and Other Attributes.

C.4 | Configuration control and product identification

C.41 Overview

The Pb content of an item may change at the component, board, or equipment |level.
Depending on the extent of the change, the FFF (form, fit and function), interchangeability,
repar%bility, or reliability may be changed at each level of the assembly. In the absence of
specific contractual requirements'the configuration management process should enfor¢e the
produgt identification principle to change product identifiers to reflect a change to the pfoduct
configuration (GEIA-HB-649:2005, Principle 2-3C) at each affected level of an assembly.

C.4.2 Configuration control requirements
Cc.4.2{1 General

Figurg C.1 describes the basic decision process for deciding whether or not a change|in Pb
contept in~the material finish or assembly solder requires a part number change.| Most
chandes -toward Pb-free have been to the component termination finish as supplied by
companent manufacturers As Pb-free finishes are introduced the impar"r aon the ass mbly
processes and the ultimate reliability of the unit (SRU/LRU/system) should be considered. If
the impact to component, soldered assembly and unit (SRU/LRU/system) is determined to be
insignificant, a part number change is not required and the electronics manufacturer is only
required to document the evidence in accordance with the industry or government best
practices. However, if the change does have an impact on form, fit, function,
interchangeability, reparability, maintainability, or reliability, then the part number should be
changed. Also note that a part number change at the component or lower level assembly does
not always require a change to the next higher assembly part number, up to and including the
equipment part number.
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Figure C.1 — Decision flow chart

Decision process for part number changes

Dong

1597/12

Each step in the decision process is discussed in detail in the following paragraphs. It is
important to note that component changes should be considered separately from assembly

solder changes.

C.4.2.2.2

Receive component or PCN with new finish material

Equipment OEM acknowledges receiving a component (vigilance is required by the equipment
OEM as a component supplier may change the termination finish without formal notification
and without changing their component PN) or PCN from a component supplier indicating the
finish material on the electrical terminations has changed. The equipment OEM should initiate
the process of determining whether or not it is required to change the Equipment OEM part

number. Proceed to C.4.2.2.3.
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C.4.2.2.3 Component FFF change

The equipment OEM evaluates the component finish change taking into account the
manufacturing, reliability, maintenance and tin whisker considerations discussed in C.4.2.3. If
the new component finish is compatible with the equipment OEMs tin-lead finish process,
meets reliability and maintainability requirements, and any tin whisker risk is mitigated,
proceed to C.4.2.2.10. If not, proceed to C.4.2.2.4.

C4.22.4 Change unit (SRU/LRU/system) OEM part number

Whether the unit (LRU/SRU/system) OEM assigns unique part numbers to components or
uses component manufacturer assigned part numbers, configuration management with
respett to FFF issues, outlined in C.4.2.2.3, should be assured by the unit (LRU/SRU/system)
OEM.| The guidance in this document assumes the former applies, however. the |same
discipjine should be applied in the decision to use component manufacturer assigne¢ part
numbers. Component part numbers will change when there is a change to the compgonent
FFF, {hus assuring configuration control. Proceed to C.4.2.2.6.

C.4.2{2.5 Solder material changes

Equipment OEM implements a solder material change and initiates“th€ process of determining
whether or not it is required to change the soldered assembly part number. Procged to
C.4.2{2.6.

C.4.2)2.6 Impact on assembly process, repair or EFF change?

The Equipment OEM evaluates the component and/or solder material change taking into
account the manufacturing, reliability, maintenancevand tin whisker considerations discussed
in C.4.2.3. If changes at the component level (including PWBs) or solder material impact the
form, | fit, function, interchangeability, reparability, maintainability, or reliability qgf the
assenpbly, then the question is answered ‘“yes” and the part number of the assembly ghould
be chgnged. Proceed to C.4.2.2.7. If thecsolder material is compatible with all component lead
finish¢s, meets reliability and maintainability requirements, and any tin whisker rjsk is
mitiggted, answer the question “nef) revise the assembly PN to capture that there yas a
chande at the assembly level, and document the evidence (C.4.2.2.10) compiled to stipport
this decision.

C.4.22.7 Change assembly part number

Equipment OEM changes the assembly part number to differentiate the component|finish
materjal and/or solder material from that of the legacy part number. Proceed to C.4.2.2.8.

C.4.22.8 Impact on unit (SRU/LRU/system) assembly, repair or FFF change?

The Equipment OEM evaluates the component and/or solder material change takinp into
accountrthe manufacturing reliability _maintenance and tin whisker considerations disclussed
in C.4.2.3. If changes at the component level or solder material impact the form, fit, function,
interchangeability, reparability, maintainability, or reliability of the unit (SRU/LRU/system)
assembly, then the question is answered “yes” and the part number of the unit
(SRU/LRU/system) assembly should be changed. Proceed to C.4.2.2.9. If the solder material
is compatible with all component lead finishes, meets reliability and maintainability
requirements, and any tin whisker risk is mitigated, answer the question “no”, revise the
equipment assembly PN to capture that there was a change at the equipment assembly level,
and document the evidence (C.4.2.2.10) compiled to support this decision.

C.4.2.2.9 Change unit (SRU/LRU/system) part number

Equipment OEM changes the equipment part number to differentiate the component finish
material and/or solder material from that of the legacy part number.
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