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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________
PROCESS MANAGEMENT FOR AVIONICS – AEROSPACE AND DEFENCE
ELECTRONIC SYSTEMS CONTAINING LEAD-FREE SOLDER –
Part 2: Mitigation of deleterious effects of tin
FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and nongovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.
2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.
3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.
4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.
5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.
6) All users should ensure that they have the latest edition of this publication.
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.
8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.
9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

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 is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
IEC/TS 62647-2, which is a technical specification, has been prepared by IEC technical
committee 107: Process management for avionics.
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The text of this technical specification is based on the following documents: IEC/PAS 62647-2
and GEIA-STD-0005-2 Revision A.
This technical specification cancels and replaces IEC/PAS 62647-2.
A list of all the parts in the IEC 62647 series, published under the general title Process
management for avionics – Aerospace and defence electronic systems containing lead-free
solder, can be found on the IEC website.
The text of this technical specification is based on the following documents:
Enquiry draft

Report on voting

107/160/DTS

107/193/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be
•
•
•
•
•

transformed into an International standard,
reconfirmed,
withdrawn,
replaced by a revised edition, or
amended.

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

IMPORTANT – The 'colour inside' logo on the cover page of this publication 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.

This is a preview - click here to buy the full publication

–6–

TS 62647-2 © IEC:2012(E)

INTRODUCTION
Due to a variety of real and potential health issues, many constituent materials used in the
production of electronic products have come under scrutiny. The European Union (EU) has
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 produced after July 2006. One of the key
materials restricted is lead (Pb), which is widely used in electronic solder and electronic piece
part terminations, and printed wiring boards. While these regulations may appear to only
affect products for sale in the EU, due to the reduced market share of the aerospace,
defence, and high performance industry in electronics, many of the lower tier suppliers are
changing their products because their primary market is world-wide consumer electronics.
Additionally, several Asian countries and United States (U.S.) states have enacted similar
“green” laws. Many Asian electronics manufacturers have recently announced completely
“green” product lines.
The restriction of Pb use has generated a transition by many piece part and board suppliers
from tin-lead (SnPb) surface finishes to pure tin or other Pb-free finishes. Lead-free tin
finishes can be susceptible to the spontaneous growth of crystal structures known as “tin
whiskers” which can cause electrical failures, ranging from parametric deviations to
catastrophic short circuits, and may interfere with sensitive optical surfaces or the movement
of micro-electro mechanical systems (MEMS) for example. Though studied and reported for
decades, the mechanism behind their growth is not well understood, and tin whiskers remain
a potential reliability hazard. Furthermore, the growing number of piece parts with pure tin
finishes means there are more opportunities for whiskers to grow and to produce failures.
It is important to state that that the nature and meaning of ‘risk’ posed by tin whiskers may
vary considerably across the range of users of this Specification. As in any assessment of
risk, the probability of occurrence and failure and consequence of occurrence and failure
should be considered in each application. Potential whisker failure modes for a particular
hardware/system
application must be carefully considered when making the
choice/determination of which control level(s) to apply. For example, whisker-prone leaded
parts on circuit card used in a system that is under frequent/continual power may only incur
parametric deviations or interrupts as individual whiskers grow and short to an adjacent lead.
On the other hand, the same circuit card, employed in a missile subject to years of dormant
storage, could grow many long whiskers into potentially catastrophic shorting conditions but
the shorts will not occur until the missile is launched toward its target and results in mission
failure. For the purposes of this Specification, risk refers to the chance and consequence of a
failure due to a whisker, not just the chance of the presence of a whisker.
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PROCESS MANAGEMENT FOR AVIONICS – AEROSPACE AND DEFENCE
ELECTRONIC SYSTEMS CONTAINING LEAD-FREE SOLDER –
Part 2: Mitigation of deleterious effects of tin

1

Scope

This Technical Specification establishes processes for documenting the mitigating steps taken
to reduce the harmful effects of Pb-free tin in electronic systems.
This Technical Specification is applicable to aerospace, defence, and high performance
(ADHP) electronic applications which procure equipment that may contain Pb-free tin finishes.
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.
IEC/TS 62647-1:2012, Process management for avionics – Aerospace and defence electronic
systems containing lead-free solder – Part 1: Preparation for a lead-free control plan 1
IEC/PAS 62647-3, Process management for avionics – Aerospace and defence electronic
systems containing lead-free solder – Part 3: Performance testing for systems containing
lead-free solder and finishes 2
IEC/PAS 62647-21, Process management for avionics – Aerospace and defence electronic
systems containing lead-free solder – Part 21: Program management – Systems engineering
guidelines for managing the transition to lead-free electronics 3
IEC/PAS 62647-22, Process management for avionics – Aerospace and defence electronic
systems containing lead-free solder – Part 22: Technical guidelines 4
ANSI/GEIA-STD-0006, Requirements for using solder dip to replace the finish on electronic
piece parts
ANSI Z1.4, Sampling procedures and tables for inspection by attributes
IPC J-STD-001, Requirements for soldered electrical and electronic assemblies
___________
1

Previously known as GEIA-STD-0005-1.

2

Previously known as GEIA-STD-0005-3. IEC/PAS 62647-3 is in the process of being revised and will be issued
as IEC/TS 62647-3.

3

Previously known as GEIA-HB-0005-1. IEC/PAS 62647-21 is in the process of being revised and will be issued
as IEC/TS 62647-21.

4

Previously known as GEIA-HB-0005-2. IEC/PAS 62647-22 is in the process of being revised and will be issued
as IEC/TS 62647-22.
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IPC-CC-830, Qualification and performance of electrical insulating compounds for printed
wiring assemblies
JESD201, Environmental acceptance requirements for tin whisker susceptibility of tin and tin
alloy surface finishes
JESD213, Standard test method utilizing X-ray fluorescence (XRF) for analyzing component
finishes and solder alloys to determine Tin (Sn) – Lead (Pb) content
MIL-STD-1580, Destructive
electromechanical parts

3

physical

analysis

for

electronic,

electromagnetic,

and

Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations apply.
3.1

Terms and definitions

3.1.1
assemblies
electronic items that require electrical attachments, including soldering of wires or component
terminations
EXAMPLE Circuit cards and wire harnesses.

[SOURCE: IEC/TS 62647-1:2012, 3.1]
3.1.2
critical
state of an item or function, which if defective, will result in the system’s inability to retain
operational capability, meet primary objective, or affect safety
[SOURCE: IEC/TS 62647-1:2012, 3.2]
3.1.3
control level
amount of attention that should be paid to the risk of tin whiskers (i.e., no restrictions on tin
use, some restrictions on tin use, and prohibition of tin use)
3.1.4
conformal coat
insulating protective covering that conforms to the configuration of the objects coated (e.g.,
printed boards, printed board assembly) providing a protective barrier against deleterious
effects from environmental conditions
3.1.5
COTS
commercial-off-the-shelf
item whose design and configuration is controlled by the manufacturer and on which the user
has no control with regard to the design and configuration
Note 1 to entry: An item may be a component, a sub-assembly, an assembly, a system.

3.1.6
COTS assemblies or sub-assembly
assembly or sub-assembly developed by a supplier for multiple customers, whose design and
configuration is managed by the suppliers or an industry specification

