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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARD ASSEMBLIES -

Part 8: Voiding in solder joints of printed board assemblies
for use in automotive electronic control units — Best practices

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intei »aticnal
co-operation on all questions concerning standardization in the electrical and electronic fields. T 1. is e d and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Tec: nicai .xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi ‘s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in tt. 2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmentc'.ar¢ anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intei. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betw<en ti.» twe organizations.

The formal decisions or agreements of IEC on technical matters express, as ©e@.1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hais representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmn ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior_."anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg onalaublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inidependent 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.bo.'ies.

All users should ensure that they have the laiast »divon of this publication.

No liability shall attach to IEC or its dire :tors, employees, servants or agents including individual experts and
members of its technical committees 2nd  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whats»hev >r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatiol . use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Nor~ia've i ferences cited in this publication. Use of the referenced publications is
indispensable for the correct pulication of this publication.

Attention is drawn to the p. ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not b~ ela esponsible for identifying any or all such patent rights.

The main task of IEC “cchnical committees is to prepare International Standards. However, a
technical com i.'tee may propose the publication of a technical report when it has collected
data of a Jiffe;ent kind from that which is normally published as an International Standard, for
example "stote Cf the art".

IEZ 1T761191-8, which is a technical report, has been prepared by IEC technical committee 91:
-'ec.onic; assembly technology.

1.e text of this technical report is based on the following documents:

DTR Report on voting
91/1665/DTR 91/1689/RVDTR

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 61191 series, published under the general title Printed board
assemblies, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this documemn inaicates
that it contains colours which are considered to be useful for the correct ''\ndersianding
of its contents. Users should therefore print this document using a celour printer.
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INTRODUCTION

This document applies to electronic and electromechanical automotive printed board
assemblies and describes current best-practices for dealing with voiding in solder joints of
surface-mount components soldered onto printed boards.

This document is an informative document which serves to illustrate the technically feasible
options and to provide a basis for customer and supplier discussions and agreements. It is not
intended to be regarded as a specification or standard.

Related standards are gathered in the bibliography.

This document has been prepared based on material provided by the working group DKL
AK682.0.7 (Assembly and interconnect technology in automotive electronics).
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PRINTED BOARD ASSEMBLIES -

Part 8: Voiding in solder joints of printed board assemblies
for use in automotive electronic control units — Best practices

1 Scope

This part of IEC 61191 gives guidelines for dealing with voiding in surface-mount solder |nints
of printed board assemblies for use in automotive electronics. This technical report tucus=s
exclusively on voids in solder joints connecting packaged electronic or electromecha ical
components with printed boards (PBs). Voids in other solder joints (e.g. in a joint hetw>en a
silicon die and a substrate within an electronic component, solder joints of -(arouz!i-hole
components, etc.) are not considered. The technical background for the occurrence of voids in
solder joints, the potential impact of voiding on printed board assembly reliability and
functionality, the investigation of voiding levels in sample- and series-productica.oy use of X-ray
inspection as well as typical voiding levels in different types of solder joi~ts a-e discussed.
Recommendations for the control of voiding in series production are 2!so niven.

Annex A collects typical voiding levels of components and recommendations for acceptability.

2 Normative references

The following documents are referred to in the text in.such a way that some or all of their content
constitutes requirements of this document. For daiz2d references, only the edition cited applies.
For undated references, the latest edition of .2 referenced document (including any
amendments) applies.

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

3 Terms and definitions

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

ISO and IEC maini:in (3rminological databases for use in standardization at the following
addresses:

e |EC Eiectropeaia: available at http://www.electropedia.org/

e |SO.Onlinc browsing platform: available at http://www.iso.org/obp

3.

Jesign ad thority

incividual, organization, company, contractually designated authority, or agency responsible for
1.e design of electrical / electronic hardware, having the authority to define variations or
restrictions to the requirements of applicable standards, i.e., the originator/custodian of the
applicable design standard and the approved or controlled documentation

3.2

manufacturer

individual, organization, or company responsible for the assembly process and verification
operations


http://www.iso.org/obp
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