IEC 62684:2018-02(en)

IEC 62684

Edition 2.0 2018-02

INTERNATIONAL
STANDARD

Interoperability specifications of common external power supplies (EPS) for use
with data-enabled mobile telephones




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.



IEC 62684

Edition 2.0 2018-02

INTERNATIONAL
STANDARD

Interoperability specifications of common external power supplies (EPS) for use
with data-enabled mobile telephones

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.200; 35.100.05; 35.200 ISBN 978-2-8322-5340-3

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2 - IEC 62684:2018 © IEC 2018

CONTENTS
L@ T AT @ I P 3
1 T oo o 1 PRSPPI 5
2 NOIMAtIVE FEfEIENCES ... e 5
3 Terms, definitions and abbreviated terms ....... ... 5
3.1 Terms and definitioNS. . ... 5
3.2 Abbreviated termM S ... e 6
4 EPS SPECIfiCatioN ..o e 6
4.1 DC plug connector speCification ..........coooiiiiiiii 6
4.2 AC iNPUt CharacCteriStiC .. .. oiue i 6
4.3 Environmental specification ... ... 7
4.4 DC output CharacCteriStiCS .....iuu i 7
4.5 PO e Ot ON e 7
4.6 EPS det@CtioN e 7
4.7 =Y L= o 111142 7
5 T eStiNg reqUINEMENTS .o 7
5.1 LY 1= = | PP 7
5.2 Ripple voltage at the DC oUtPUL ..o 7

Bl O gAY e e 9



IEC 62684:2018 © IEC 2018 -3 -

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEROPERABILITY SPECIFICATIONS OF COMMON
EXTERNAL POWER SUPPLIES (EPS) FOR USE WITH
DATA-ENABLED MOBILE TELEPHONES

FOREWORD

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 non-
governmental 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.

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.

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.

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.

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.

All users 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 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.

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.

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.

International Standard |IEC 62684 has been prepared by technical area 14: Interfaces and
methods of measurement for personal computing equipment, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

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

edition:

a) Clause 1 is modified to include updated references to IEC Universal Serial Bus interface
standards;

b) Clause 2 is expanded to include references to IEC Universal Serial Bus interface
standards;

c) Subclause 4.1 is expanded to include requirements for non USB Micro-B plug DC plug

connectors;
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d) Subclause 4.4 is modified to remove obsolete requirements for common mode noise and
reference requirements of IEC Universal Serial Bus interface standards;

e) Subclause 4.5 is modified to reference appropriate safety standards.

The text of this standard is based on the following documents:

CDV Report on voting
100/2872/CDV 100/2966/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.

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

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.

A bilingual version of this publication may be issued at a later date.
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INTEROPERABILITY SPECIFICATIONS OF COMMON
EXTERNAL POWER SUPPLIES (EPS) FOR USE WITH
DATA-ENABLED MOBILE TELEPHONES

1 Scope

This document specifies the interoperability of common external power supplies for use with
data-enabled mobile telephones. It defines the common charging capability and specifies
interface requirements for the external power supply.

Safety and EMC aspects are not covered by this document. Safety is covered by IEC 60950-1
or IEC 62368-1 and EMC is covered by regional /national standards.

This document defines interoperability based on legacy USB technologies and does not cover
charging interfaces that implement IEC 62680-1-3 (USB Type-C™ 1), IEC 62680-1-2 (USB PD)
and IEC 63002.

NOTE: The content of this document is based on Annex Il dated 12 January 2010 to the MoU regarding
Harmonisation of a Charging Capability for Mobile Phone.

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 dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

IEC 62680-1-1, Universal Serial Bus interfaces for data and power — Part 1-1: Common
components — USB Battery Charging Specification, Revision 1.2

IEC 62680-2-1:2015, Universal Serial Bus interfaces for data and power — Part 2-1: Universal
Serial Bus specification, Revision 2.0

IEC 62680-2-2, Universal Serial Bus interfaces for data and power — Part 2-2: USB Micro-USB
Cables and Connectors Specification, Revision 1.01

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

1 usB Type-C™ is a trademark of the USB Implementers Forum (USB-IF). This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of this product.
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e |EC Electropedia: available at http://www.electropedia.org

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1.1

adapter

device for connecting from a USB Micro-B receptacle/plug defined in IEC 62680-2-2 to a
specific non Micro-USB connector

Note 1 to entry: An adapter can also be a cable.

3.2 Abbreviated terms

AC alternating current

DC direct current

EPS external power supply

ESR equivalent series resistance
EUT equipment under test

GND ground

USB Universal Serial Bus

4 EPS specification

4.1 DC plug connector specification

The cable assembly supplied with the EPS shall terminate in a USB Micro-B plug, defined in
IEC 62680-2-2. The cable assembly may be permanently connected to the EPS or may be a
detachable cable. In either case, the terminating USB Micro-B plug shall be compliant with the
USB Micro-B cables and connectors specification, IEC 62680-2-2.

The cable assembly supplied with the EPS may also terminate in a non USB Micro-B plug if a
manufacturer makes available an adaptor from the Micro-USB connector of a common EPS to
a specific non-Micro-USB socket in the mobile phone.2

An EPS provided with a detachable cable shall be equipped with a USB Standard-A
receptacle to connect to the EPS. The detachable cable assembly, supplied for use with the
EPS, shall have USB Standard-A and USB Micro-B plugs and meet the USB-IF cable
assembly requirements in IEC 62680-2-2.

The above requirement also applies to a cable used as an adaptor, i.e. when the USB Micro-B
is connected to the mobile telephone by an adaptor where the mobile telephone does not
have a Micro-USB interface.

4.2 AC input characteristic

The EPS shall meet the requirements of IEC 60950-1 or IEC 62368-1 with a maximum touch
current not exceeding 90 pA.

The EPS AC input shall operate over the following range:

— voltage range: the rated input voltage range covers the range 100 V to 230 V;
— frequency: 50 Hz to 60 Hz.

2 Memorandum of Understanding regarding Harmonisation of a Charging Capability for Mobile Phones.
5 June 2009, clause 4.2.1.
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4.3 Environmental specification

The EPS operational environmental range, over which the DC output characteristics defined
in 4.4 shall be maintained, shall be

— temperature range: 0 °C to +35 °C,

— relative humidity: up to 90 %.

4.4 DC output characteristics

The DC output voltage of the EPS shall be as specified in IEC 62680-2-1. The cable voltage
drop shall be as specified in IEC 62680-2-1.

The ripple voltage on the output with a no-load current to maximum rated output current shall
be no more than 80 mV peak-to-peak measured at 20 MHz bandwidth when measured in
accordance with the test method defined in 5.2.

Proprietary methods for faster charging at higher voltages and/or currents are permitted,
provided that interoperability according to IEC 62680-1-1 is guaranteed when the peer
connected device (EPS or the mobile telephone) supports only IEC 62680-1-1.

4.5 Protection

The EPS shall comply with all appropriate safety standards, for example as specified by
IEC 60950-1 or IEC 62368-1.

4.6 EPS detection

To enable the mobile telephone to detect that it is connected to an EPS, the EPS shall meet
the USB-IF charging port requirements for a Dedicated Charging Port as defined in
IEC 62680-1-1.

4.7 Reliability

The durability of the plug and receptacles shall, as a minimum, meet the performance as
given in Table 6-7 of IEC 62680-2-1:2015.

5 Testing requirements

5.1 General

The requirements in Clause 5 have been developed to try to ensure that common EPSs
perform correctly with any data-enabled mobile phone to which they may be connected. Most
of the requirements can be verified using existing and well-understood measurement
techniques, which do not need defining in this document.

The ripple voltage at the DC output can be affected by the load on the output of the EPS. For
these parameters, the test procedures outlined in 5.2 shall be used.

5.2 Ripple voltage at the DC output

a) The USB Micro-B plug of the EPS shall be connected to a load representative of a mobile
phone with the following characteristics:

— USB Micro-B receptacle connection;

— a capacitance of (1+0,1) uF between the Vbus and GND terminals of the USB
Micro-B receptacle. This capacitance shall have a typical ESR of 0,01 Q at 1 MHz and
0,6 Q at 10 kHz;
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— a variable or switchable resistance between the Vbus and GND terminals of the USB
Micro-B receptacle. It shall be possible to select a resistance of 10 kQ to simulate a
no-load condition and other resistances suitable to draw 25 %, 50 %, 75 % and 100 %
of the rated current of the EPS.

Place the EUT into an environmental chamber.

Connect an oscilloscope to the Vbus and GND terminals. Set the oscilloscope to vertical
axis of 20 mV per division, horizontal axis of 1 s per division and 20 MHz bandwidth.

Allow the temperature of the EPS to stabilize for at least 10 min.

Turn on the AC power to the EPS and allow it to operate for at least 10 min before making
any measurements.

Measure the peak-to-peak voltage of the signal on the oscilloscope under each possible
combination of the following parameters:

— AC frequency: 47 Hz, 50 Hz, 60 Hz and 63 Hz;

— AC voltage: 90 V, 120 V, 207 V and 253 V;,

— load: 0 %, 25 %, 50 %, 75 % and 100 % of the rated output current;
— temperature: 0 °C, 25 °C and 45 °C.



IEC 62684:2018 © IEC 2018 -9-
Bibliography

IEC 62680-1-2, Universal Serial Bus interfaces for data and power — Part 1-2: Common
components — USB Power Delivery Specification

IEC 62680-1-3, Universal Serial Bus interfaces for data and power — Part 1-3: Common
components — USB Type-C™ Cable and Connector Specification

IEC 63002, Identification and communication interoperability method for external power
supplies used with portable computing devices

MoU regarding Harmonisation of a Charging Capability for Mobile Phones, 5 June 2009
(http://ec.europa.eu/docsroom/documents/2417)

Annex Il to the MoU, 12 January 2010
(http://ec.europa.eu/docsroom/documents/2418)

European Commission, Standardisation mandate to CEN, CENELEC and ETSI| on a common
Charging Capability for Mobile Telephones
(http://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=437#)









INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

3, rue de Varembé
PO Box 131
CH-1211 Geneva 20
Switzerland

Tel: +41 22919 02 11
Fax: + 41 22 919 03 00
info@iec.ch
www.iec.ch



