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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

VEHICLES, BOATS AND INTERNAL COMBUSTION ENGINES -
RADIO DISTURBANCE CHARACTERISTICS —

mtérnational Standard CISPR 25 has been prepared by CISPR subcommittee D):

LIMITS AND METHODS OF MEASUREMENT FOR
THE PROTECTION OF ON-BOARD RECEIVERS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisin
all national electrotechnical committees (IEC National Committees). The object of JEC is to promo
international co-operation on all questions concerning standardization in the electrical apd electronic fields. T|
this end and in addition to other activities, IEC publishes International Standards/<Fechnical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IE
Publication(s)”). Their preparation is entrusted to technical committees; any IEC-National Committee interestq
in the subject dealt with may participate in this preparatory work. Intefnational, governmental and no
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates close
with the International Organization for Standardization (ISO) in accordance with conditions determined &
agreement between the two organizations.

<< 7T a0 0 o«

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internationgl
consensus of opinion on the relevant subjects since each technhical committee has representation from 3ll
interested IEC National Committees.

T

IEC Publications have the form of recommendations for international use and are accepted by IEC Nation
Committees in that sense. While all reasonable efforts\are made to ensure that the technical content of IE
Publications is accurate, IEC cannot be held respansible for the way in which they are used or for ar
misinterpretation by any end user.

< O

In order to promote international uniformity, IEC*National Committees undertake to apply IEC Publication
transparently to the maximum extent possible in their national and regional publications. Any divergend
between any IEC Publication and the correspoending national or regional publication shall be clearly indicated
the latter.

50w

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformi
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for an
services carried out by independent ‘certification bodies.

< <

All users should ensure thatthey have the latest edition of this publication.

No liability shall attach toMEC or its directors, employees, servants or agents including individual experts ar
members of its technical committees and IEC National Committees for any personal injury, property damage

other damage of any“nature whatsoever, whether direct or indirect, or for costs (including legal fees) an
expenses arisingCout of the publication, use of, or reliance upon, this IEC Publication or any other IE
Publications.

Oa s a

Attention is_dfawn to the Normative references cited in this publication. Use of the referenced publications
indispensable for the correct application of this publication.

2]

Attention.is drawn to the possibility that some of the elements of this IEC Publication may be the subject pf
patent-rights. IEC shall not be held responsible for identifying any or all such patent rights.

Electromagnetic disturbances related to electric/electronic equipment on vehicles and internal
combustion engine powered devices.

This fourth edition cancels and replaces the third edition published in 2008. This edition
constitutes a technical revision.

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

a) inclusion of charging mode for electric vehicles (EV) and plug-in electric vehicles (PHEV),

b) the methods for chamber validation have been included,
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c) test methods for shielded power supply systems for high voltages for electric and hybrid
electric vehicles have been included,

d) overall improvement.

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

FDIS Report on voting
CISPR/D/432/FDIS CISPR/D/435/RVD

i

ull information on the voting for the approval of this standard can be found in the reportcon
pting indicated in the above table.

<

—

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

—

he committee has decided that the contents of this publication will remain_tnchanged until
he 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,
e| withdrawn,
o| replaced by a revised edition, or

o[ amended.

MPORTANT - The 'colour inside' logo on the' cover page of this publication indicateg
at it contains colours which are. considered to be useful for the correc
nderstanding of its contents. Users -should therefore print this document using g

olour printer.

O C =+
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INTRODUCTION

This International Standard is designed to protect on-board receivers from disturbances
produced by conducted and radiated emissions arising in a vehicle.

Test procedures and limits given are intended to provide provisional control of vehicle
radiated emissions, as well as component/module conducted/radiated emissions of long and
short duration.

—

o0 accomplish this end, this standard:
o] establishes a test method for measuring the electromagnetic emissions from the etesetrical
system of a vehicle;

o| sets limits for the electromagnetic emissions from the electrical system of a vehicle;

o| establishes test methods for testing on-board components and modules,indépendent from
the vehicle;

[

o| sets limits for electromagnetic emissions from components to~prevent objectionabl
disturbance to on-board receivers;

¢| classifies automotive components by disturbance duration to, establish a range of limits.

o

IOTE Component tests are not intended to replace vehicle tests. Exact Correlation between component an
bhicle test performance is dependent on component mounting location; harness length, routing and grounding, 3
ell as antenna location. Components can be evaluated with componént'testing prior to actual vehicle availability.

s<Zz
w
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Tternational Telecommunications Union (ITU) publications for details of” frequengy
I

imits for a complete vehicle (whether connected to the power mains for-charging purposes d

¢levision), land mobile radio, radio telephone, amateurs citizens' radio, Satellite Navigatio

radio frequency (RF) emissions or from transient or pulse-type voltage fluctuations. These

nLuItipIe limit levels. The level class to be used (as a function of frequency band) is agreeg
u

VEHICLES, BOATS AND INTERNAL COMBUSTION ENGINES -
RADIO DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT FOR
THE PROTECTION OF ON-BOARD RECEIVERS

—Scope

his International Standard contains limits and procedures for the measurement of ‘radip
isturbances in the frequency range of 150 kHz to 2 500 MHz. The standard appliesto anly
lectronic/electrical component intended for use in vehicles, trailers and devices.-Refer to

locations. The limits are intended to provide protection for receivers installed in a vehicle
om disturbances produced by components/modules in the same vehicle¥ . The method and
r

ot) are in Clause 5 and the methods and limits for components/modules are in Clause 6.

nly a complete vehicle test can be used to determine the coniponent compatibility with
pspect to a vehicle’s limit.

he receiver types to be protected are, for example, broadcast receivers (sound an

< 2 Q

5PS etc.), Wi-Fi and Bluetooth. For the purpose of this standard, a vehicle is a machine
hich is self-propelled by an internal combustion engine, electric means, or both. Vehicle
clude (but are not limited to) passenger cars, trugks, agricultural tractors and snowmobiles.
nnex A provides guidance in determining whether this standard is applicable to particuls
quipment.

2]

=1

his International Standard does not include protection of electronic control systems from

ubjects are included in ISO publications.

he limits in this standard are recommended and subject to modification as agreed betwee

plied by manufacturers-and suppliers of components and equipment which are to be adde|
d connected to the yehicle harness or to an on-board power connector after delivery of th
ehicle.

F vehicle manufacturer afidithe component supplier. This standard is also intended to b

ince the mounting location, vehicle body construction and harness design can affect th
pupling of._radio disturbances to the on-board radio, Clause 6 of this standard define

[

[oRN77)

on betwe&en the vehicle manufacturer and the component supplier.

his)standard defines test methods for use by Vehicle Manufacturers and Suppliers, to assigt

ir

the design of vehicles and components and ensure controlled levels of on-board radio

frequency emissions.

Vehicle test limits are provided for guidance and are based on a typical radio receiver using
the antenna provided as part of the vehicle, or a test antenna if a unique antenna is not

S
(0]

pecified. The frequency bands that are defined are not applicable to all regions or countries
f the world. For economic reasons, the vehicle manufacturer is free to identify what

frequency bands are applicable in the countries in which a vehicle will be marketed and which
radio services are likely to be used in that vehicle.

As an example, many vehicle models will probably not have a television receiver installed; yet
the television bands occupy a significant portion of the radio spectrum. Testing and mitigating

n

oise sources in such vehicles is not economically justified.
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The vehicle manufacturer should define the countries in which the vehicle is to be marketed,
then choose the applicable frequency bands and limits. Component test parameters can then
be selected from this standard to support the chosen marketing plan.

The World Administrative Radio communications Conference (WARC) lower frequency limit in
region 1 was reduced to 148,5 kHz in 1979. For vehicular purposes, tests at 150 kHz are
considered adequate. For the purposes of this standard, test frequency ranges have been
generalized to cover radio services in various parts of the world. Protection of radio reception
at adjacent frequencies can be expected in most cases.

Annex E defines artificial networks used for the measurement of conducted disturbances and
or tests on vehicles in charging mode.

—h

Annex H defines a qualitative method of judging the degradation of radio communication in
the presence of impulsive noise.

Annex | defines test methods for shielded power supply systems for high‘joltage networks in
electric and hybrid vehicles.

[oN

nnex J defines methods for the validation of the ALSE and the réference ground plane use
r component testing.

= >

Annex K lists work being considered for future revisions.

2 Normative references

he following documents are referred to in the text in such a way that some or all of the
pntent constitutes requirements of this decument. For dated references, only the editio
ted applies. For undated references, thelatest edition of the referenced document (including
y amendments) applies.

5 =

D OO -

ISPR 16-1-1:2015, Specification-for radio disturbance and immunity measuring apparatu
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measurin
apparatus

Q @

[2)

ISPR 16-1-2:2014, _Specification for radio disturbance and immunity measuring apparaty
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Couplin|
vices for condueted disturbance measurements

Q

ISPR 16-1-42010, Specification for radio disturbance and immunity measuring apparatu
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus —Antenng
and test-sites for radiated disturbances measurements

ISPR16-1-4:2010/AMD1:2012

n »

CTSPR T16-2-T1:20714, Specification for radio disturbance and immunily measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

ISO 7637-3:2016, Road vehicles — Electrical disturbances from conduction and coupling —
Part 3: Electrical transient transmission by capacitive and inductive coupling via lines other
than supply lines

ISO 11452-4:2011, Road vehicles — Component test methods for electrical disturbances from
narrowband radiated electromagnetic energy — Part 4: Harness excitation methods

SAE ARP 958.1 Rev D: 2003-02, Electromagnetic Interference Measurement Antennas;
Standard Calibration Method
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE
COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES

VEHICU!_ES, BATEAUX ET MOTEURS A COMBUSTION INTERNE -
— CARACTERISTIQUES DES PERTURBATIONS RADIOEL ECTRIQUES —
LIMITES ET METHOD’ES DE MESURE POUR LA PROTECTION

DES RECEPTEURS EMBARQUES

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondialelZde normalisatig
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux-dé)I'lIEC). L'IEC a poi
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaing
de [I'électricité et de I'électronique. A cet effet, 'lEC — entre autres activités~— publie des Normg
internationales, des Spécifications techniques, des Rapports techniques, des_Spécifications accessibles g
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur"élaboration est confiée a dd
comités d'études, aux travaux desquels tout Comité national intéressé par(le,sujet traité peut participer. L4
organisations internationales, gouvernementales et non gouvernementalés, €n liaison avec I'lEC, participe
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO|
selon des conditions fixées par accord entre les deux organisations.

= 3

nw nconon

~ =
- -

2) Les décisions ou accords officiels de I'lEC concernant les questions/techniques représentent, dans la mesu
du possible, un accord international sur les sujets étudiés, étantvdonné que les Comités nationaux de I'lE
intéressés sont représentés dans chaque comité d’études.
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3) Les Publications de I'lEC se présentent sous la forme de,recommandations internationales et sont agrééq
comme telles par les Comités nationaux de I'lEC. Tous_les efforts raisonnables sont entrepris afin que I'lE
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable g
I'éventuelle mauvaise utilisation ou interprétation qui~en est faite par un quelconque utilisateur final.
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4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute
mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications nationalg
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales g
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.
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5) L’IEC elle-méme ne fournit aucune(attestation de conformité. Des organismes de certification indépendan
fournissent des services d'évaluation” de conformité et, dans certains secteurs, accédent aux marques d
conformité de I'lEC. L’IEC n'est tesponsable d'aucun des services effectués par les organismes de certificatig
indépendants.
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6) Tous les utilisateurs doivent s"assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires @
mandataires, y comipris ses experts particuliers et les membres de ses comités d'études et des Comitd
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aut
dommage de queélgle nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les fra
de justice) et les’ dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou d
toute autretRublication de I'lEC, ou au crédit qui lui est accordé.
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8) L'attention/est attirée sur les références normatives citées dans cette publication. L'utilisation de publication
référencées est obligatoire pour une application correcte de la présente publication.
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9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fai
'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droi
de brevets et de ne pas avolir signale leur exisience.
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La Norme internationale CISPR 25 a été établie par le sous-comit¢é D du CISPR:
Perturbations électromagnétiques relatives aux appareils électriques ou électroniques
embarqués sur les véhicules et aux moteurs a combustion interne.

Cette quatrieme édition annule et remplace la troisieme édition, parue en 2008. Cette édition
constitue une révision technique.

Les modifications majeures suivantes ont été apportées par rapport a I'édition précédente:

a) inclusion du mode de charge des véhicules électriques (EV, Electric Vehicles) et des
véhicules électriques rechargeables (PHEV, Plug-in Hybrid Electric Vehicles),
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