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International Standa

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEROPERABILITY SPECIFICATIONS
OF COMMON EXTERNAL POWER SUPPLY (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 /6f TEC is to promote
international co-operation on all questions concerning standardization in the electrical and elegtronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Yechnical Specifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. i and non-

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

In order to promote international uniformity i s i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre }
the latter.

All users should
No liability shall

rd’IEC 62684 has been prepared by technical area 1: Terminals for audio,

video and data services and content, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

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

CDV Report on voting
100/1714/CDV 100/1771/RVC

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

The French version of this standard has not been voted upon.

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

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

@%
S
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INTEROPERABILITY SPECIFICATIONS
OF COMMON EXTERNAL POWER SUPPLY (EPS)
FOR USE WITH DATA-ENABLED MOBILE TELEPHONES

1 Scope

This International Standard 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 the external power supply.

Safety and EMC aspects are not covered by this International Standa Qvered by
IEC 60950-1 and EMC is covered by EN 301 489-34.

2 Normative references

The following referenced documents are indispensapie for~the ation”of this document.

EN 301 489-34 Electromagnetic co
ElectroMagnetic Compatibility (EMC)
ternal P

patibility ' Radio  spectrum Matters (ERM);
standars adio” equipment and services — Part 34:

upp

August 2007
(http://www.usb.@

Micro-USB 1.0

USB-IF Connector Test Requirements

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

3.1

adaptor

device for connecting from a USB Micro-B receptacle/plug to a specific non Micro-USB
connector

NOTE An adapter can also be a cable.


http://www.usb.org/developers/docs
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4 Abbreviations

For the purposes of this document, the following abbreviations apply:

AC Alternating Current

DC Direct Current

EPS External Power Supply

ESR Equivalent Series Resistance
EUT Equipment Under Test

GND GrouND

USB Universal Serial Bus

Vbus Virtual Bus

5 EPS specification

5.1 DC plug connector specification

The cable assembly supplied with the EPS shall terminate™ ' B plug. The cable
assembly may be permanently connected to the EPS able cable. In either

(Micro-USB 1.01) and
— shall be rated to meet all electrical ¢

An EPS provided wit
receptacle to connect

EPS, shall have Stand
requirements fo @ i

The above requirem i Q Cables used as an adaptor, i.e. when the USB Micro-B
is connected to f{ 3 ephone by an adaptor where the mobile telephone does not
have a Micro-4 }

e cable assembly, supplied for use with the
3 plugs and meet the USB-IF cable assembly test

The EPS shathmeet
exceeding 90 pA:

lass Il requirements of IEC 60950-1 with a maximum touch current not

The EPS AC input shall operate over the following range:

— voltage range: the rated input voltage range should be at least 100 V to 230 V;
— frequency: 50 Hz to 60 Hz.

5.3 Environmental specification

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

— temperature range: 0 °C to +45 °C,

— relative humidity: up to 90 %.
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5.4 DC output characteristic

For EPS with permanently connected cables, the voltage at the USB Micro-B plug of the EPS
shall be 5 V + 0,25 V with no load current to rated output current.

For EPS with detachable cables the voltage at the USB standard A receptacle shall be
(5 + 0,25) V with no load current to rated output current. The maximum voltage drop caused
by the detachable cable shall be 125 mV when measured across the power pair pins of the
USB Micro-B plug, while drawing 500 mA from a nominal 5 V source.

The minimum rated output current shall be 500 mA.

The maximum rated output current shall be 1 500 mA.
The maximum output current at any voltage shall not be greater thay

The ripple voltage on the output with a no load current to max
be no more than 80 mV peak-to-peak measured at 20 MH
as defined in Clause 6.

The common mode noise at the DC output when m
be

a) the peak-to-peak voltage mea
not exceed 1V pea

b) the peak-to-peak
not exceed 200

heé fundamental measured with peak hold shall not exceed
g frequency;

NOTE Noiser_theXxM gnd bands from the EPS should be minimized as it may cause interference to any FM
radio and/or TV fungtion of\the mobile telephone to which the EPS is connected. At the time of writing, no suitable
method of measuremenr been defined and is the subject of ongoing work.

5.5 Protection

The maximum output voltage under Single Fault Condition shall not exceed 9 V.
The maximum output current under Single Fault Condition shall not exceed 3 A.

The EPS shall not be damaged as a result of either any over-temperature condition of the
EPS circuitry components which is not due to a fault of the EPS, or any output short circuit
condition. If shut down occurs, the unit shall not resume operation until AC power is cycled or
the failure condition causing the shut down has been removed.

5.6 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 test requirements for a dedicated charging port as defined in USB
Battery Charging Specification, Revision 1.1 (BC 1.1), Section 4.1 ‘Charging Port’.
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The top level requirements are

— the EPS shall short the D+ and D- lines with a resistance not greater than 200 Q,

— the resistance between the D+ or D- lines of the EPS and either Vbus or GND shall be
greater than 2 MQ,

— the capacitance between the D+ or D- lines of the EPS and either Vbus or GND shall be
less than 1 nF.
5.7 Reliability

Durability of the plug and receptacles shall, as a minimum, meet the performance as given in
Table 3-1 of Universal Serial Bus, Cables and Connectors Class Document, Revision
2.0 August 2007:

— USB Micro-B plug: 10 000 cycles;
— Standard-A receptacle and plug: 10 000 cycles (ruggedized Sta

6 Testing requirements

6.1 General

The requirements in Clause 5 have been develop e that common EPS
perform correctly with any data enabled i : may be connected. Most

6.2 Common mode|voltage of the

a) The EPS shall\be contiected to an AC pewer source wherein one or the other of the AC
mains is a 2 1 :
or locally in th

Rationale
1) In mosi.install ired that one or the other of the AC mains is bonded to
earth{at ervice transformer, and is termed the “neutral” or “return”

NOTE Many synthesgized AC power supplies produce isolated AC outputs with no connection to earth.
Common-mode noise measurements are reduced is such situations, since the EPS common-mode noise
source has no real ground reference. Therefore, isolated AC outputs should have one or the other of the
output lines bonded to local ground or neutral. Similar considerations exist when using variable
autotransformers to produce the required AC line voltage.

b) The EPS shall be powered by 253 VAC-1%/+0 % at 50 Hz + 1 %.
Rationale
1) Common-mode noise amplitude is greater at higher AC mains voltage, and

2) AC mains voltages that may be seen by the EPS and its associated mobile terminal
are permitted to range up to 230 V AC + 10 %;

c) The EPS shall be loaded with a (10 = 0,01) Q resistive load, between the Vbus and GND
terminals of the USB Micro-B plug. For an EPS with a detachable cable, a 1 m cable
length shall be used during testing. To provide the equivalent capacitive load of a generic
mobile terminal, a conductive metal box measuring
(100 £ 1) mm x (60 £ 1) mm x (12 £ 1) mm shall be connected to the GND terminal of the
USB Micro-B plug. The EPS cable, resistor, and simulated mobile terminal shall be kept at



62684 © IEC:2011 -9-

least 30 cm from nearby metal structures and shall be supported upon a low-dielectric
material, such as Styrofoam or corrugated cardboard box.

Rationale

While the amplitude and frequency of common-mode noise produced by a given EPS will
dynamically change over the operational modes and battery charging cycle, it is necessary
to create a common test load which will give repeatable measurements. The resistive
portion of the load will cause a certain frequency and amplitude of common-mode noise
from a given EPS, while the USB cable and simulated mobile terminal contribute a
distributed shunt capacitance to earth, which in normal use, serves to attenuate the
common mode noise, as in a capacitive AC voltage divider. Without this latter provision,
any common mode noise test is generally too restrictive, and is not realistic.

inal of the USB
parallel with

d) The common-mode noise waveform shall be measured at the GND
Micro-B plug. The sampling probe shall have an input impedance of

8 pF.

Rationale

Common-mode noise is that electrical signal present at the ) ) onductor with
respect to earth. The probe impedance, as well as shynt ita he test bench,

6.3 Ripple voltage at the DC output

a) The USB Micro-B plug of the EPS shall be caon ‘ d representative of a mobile
phone with the following characteristics:

d GND terminals of the USB
atypical ESR of 0,01 Q at 1 MHz and

Measure the_peak<to-peak voltage of the signal on the oscilloscope under each possible
combination of\thg 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.



