CISPR 11

Edition 4.1

INTERNATIONAL
STANDARD

INT
CO

2004-06

ORME KNy

TERNATIONALE S

N\
&

A
,\'\
ERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFEREN%‘
MITE INTERNATIONAL SPECIAL DES PERTURBATIONS R -LECTRIQUES

G
LY

Industrial, scientific and medical (ISM) radio- qouency equipment —

Elgctromagnetic disturbance characteristiqg Limits and methods

of

Ap

N\
measurement s\&

<
pareils industriels, scientifiques ‘€t' médicaux (ISM) a fréquence

radioélectrique — Caractéristiqu e perturbations électromagnétiques —
Limites et méthodes de mesure."

INT
EL

O
&
o
C)O@
@ .
Re

E@*ONAL
CTROTECHNICAI

COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE PRICE CODE

CODE PRIX

CJ

ICS

33.100.01; 33.100.10 ISBN 2-8318-7546-3


https://iecnorm.com/api/?name=1a4c8b0f360d501b11af31f22286f9a0

-2- CISPR 11 © IEC:2003+A1:2004

CONTENTS
FOREWORD .. .cuiiiit ittt e ettt et et e e e e e e e e et e et e et e et e et e e e e senes 4
I € =Y o1 - 7
1.1 SCOPE AN ODJECT ... e 7
1.2 Normative referenCes ... 7
Definitions ...oeueeiesses st ...8
3 [Frequencies designated for ISM USE ..o ..9
Classification of ISM eqQUIPMENT ... O ..9
4.1 Separation iNt0 GroUPS . ..o i e e .10
4.2 Division iNtO ClaSSeS ....cuiuiiiii e D e ..10
5 |Limits of electromagnetic disturbances.............ccccooviiiiiiiiiiiin G .10
5.1  Limits of terminal disturbance voltage ... R 11
5.2 Limits of electromagnetic radiation disturbance .............. ... .13
5.3  Provisions for protection of safety services ................. 0% ..20
5.4  Provisions for protection of specific sensitive radio services...............cccoeevveeninnnn. ..20
6 |General measurement requUIremMENts ..........ooooiiiiiiin e S .20
6.1  AMDIENT NOISE....eiii o T .21
6.2  Measuring equUIpMENt ... e .21
6.3  FrequencCy MeasUrEemMeNnt ... .o s et e .23
6.4 Configuration of equipment under testi ... oo .23
6.5 Load conditions of equipment underdest ...........oooiiiiiiiiii ..25
7 [Special provisions for test site measurements (9 kHzto 1 GHz) ..o, .28
7.1 Measurement of mains terminal disturbance voltage ...............ccocoiii .28
7.2 Radiation test site for Q kHz 10 1 GHz......oiiiiii .29
7.3 Alternative radiation test sites for the frequency range 30 MHzto 1 GHz ............. .30
8 [Radiation measurements: T GHz to 18 GHz ... ..30
8.1 TSt armangemIENt ... o e .30
8.2  ReCeIVING AR BNNG ... .30
8.3 Validation and calibration of test site ..o .31
8.4 MeEASULING PrOCEAUIE ... it ittt et ettt e e e en e enees .31
9 [Me@SUIrEMIENT iN SITU ....ceeee e .31
10 |Saf ety PrECAULIONS .o .31
11 JAssessment of conformity of equipment ... .32
11.1 Statistical assessment of compliance of series produced equipment....................... 32
11.2 Equipment in small-scale production ............coooiiiiiiiiiiii e 32
11.3 Equipment produced on an individual basis...........coooiiiiiiiiii 33
Annex A (informative) Examples of equipment classification.............ccooooviiii . 36

Annex B (informative) Precautions to be taken in the use of a spectrum analyzer
(TSI G 2 I T PPN 37

Annex C (normative) Measurement of electromagnetic radiation disturbance in
the presence of signals from radio transmitters..............o 39


https://iecnorm.com/api/?name=1a4c8b0f360d501b11af31f22286f9a0

CISPR 11 © IEC:2003+A1:2004 -3-

Annex D (informative) Propagation of interference from industrial r.f. equipment at
frequencies between 30 MHz and 300 MHz ...,

Annex E (informative) Safety related service bands ..o,
Annex F (informative) Sensitive service bands...........c.coooiiiiiii

1] o] [TeTe ] =1 ] 1 | VAR PTUPRN

FigUre 1 — TSt Sl et e e

Figre 2 — Minimum size of metal ground plane ............cooooiiiiiiii e ..
Figyre 3 — Disposition of medical (capacitive type) and dummy load (see 6.5.1.1).......ca01.. .
Figyre 4 — Circuit for d sturbance voltage measurements on mains supply (see 6.2.2)...... .

Figyre 5 — Decision tree for the measurement of emissions from 1 GHz to 18 GHz
of class B, group 2 ISM equipment operating at frequencies above 400 MHz +...&................ .

Figyre 6 — Artificial hand, RC element (see 6.2.5) ........cccovveiiiniinin a0, .

Table 1 — Frequencies designated by ITU for use as fundamental ISM-frequencies.............

Table 2a — Mains terminal disturbance voltage limits for class A“€quipment
megsured on @ test Site ... A ..

Table 2b — Mains terminal disturbance voltage limits for class B equipment
medsured ON @ teSt St ..o i e ..

Table 2c — Mains terminal disturbance voltage for induction cooking appliances ................. ..
Table 3 — Electromagnetic radiation disturbance limits for group 1 equipment..................... ..

Table 4 — Electromagnetic radiation disturbange limits for group 2,
clasp B equipment measured on atest site . v i ..

Table 5a — Electromagnetic radiation disturbance limits for group 2,
Clags A EQUIPMENT ... T et .

Table 5b — Electromagnetic radiation disturbance limits for class A EDM
and|arc welding equipment measured on atest site.........coeiiiiiii i ..

Table 6 — Electromagnetic radiation disturbance peak limits for group 2, class A and
class B ISM equipment producing CW type disturbances and operating at frequencies
ADOYE 400 MH Z .. e e ..

Tabl|e 7 — Electromagnetic radiation disturbance peak limits for group 2,
clasgs B ISM equipment producing fluctuating disturbances other than CW
and|operatingtat-frequencies above 400 MHZ ...........ooiiiiii i ..

Table 8 —«EleCtromagnetic radiation disturbance weighted limits for group 2,
clasks B ISM equipment operating at frequencies above 400 MHz..............cooiiiiiiiinineenn, .

Table'9’— Limits for electromagnetic radiation disturbances to protect specific safety
SEIVICES IN PAMtiCUIAr ArEaAS.....ceiii i e

Table 10 — The non-central t-distribution factor k as a function of the sample size n...............

12

12
13
14

16

17

18

19

19


https://iecnorm.com/api/?name=1a4c8b0f360d501b11af31f22286f9a0

-4 - CISPR 11 © IEC:2003+A1:2004

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

INDUSTRIAL, SCIENTIFIC AND MEDICAL (ISM)
RADIO-FREQUENCY EQUIPMENT -
ELECTROMAGNETIC DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compfising
| national electrotechnical committees (IEC National Committees). The object of \IEC is to prgmote
ternational co-operation on all questions concerning standardization in the electricalland electronic fields. To
is end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as |[“IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intergsted

the subject dealt with may participate in this preparatory work. Int€rnational, governmental and|non-
bvernmental organizations liaising with the IEC also participate in this_pteparation. IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in aceordance with conditions determingd by
jreement between the two organizations.

he formal decisions or agreements of IEC on technical matters,express, as nearly as possible, an international
bnsensus of opinion on the relevant subjects since each technical committee has representation from all
terested IEC National Committees.
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C Publications have the form of recommendations far international use and are accepted by IEC National
ommittees in that sense. While all reasonable efforts\are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for the way in which they are used or fof any
isinterpretation by any end user.

0O =

3

order to promote international uniformity, \EC National Committees undertake to apply IEC Publicqtions
pnsparently to the maximum extent possible in their national and regional publications. Any diverdence
btween any IEC Publication and the corresponding national or regional publication shall be clearly indicafed in
e latter.
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C provides no marking procedure ‘to indicate its approval and cannot be rendered responsible fof any
Huipment declared to be in conformity with an IEC Publication.

| users should ensure that they have the latest edition of this publication.

o liability shall attach tonJEC or its directors, employees, servants or agents including individual expert$ and
embers of its technicakeommittees and IEC National Committees for any personal injury, property damage or
her damage of any. nature whatsoever, whether direct or indirect, or for costs (including legal fees} and
kpenses arising out’ of the publication, use of, or reliance upon, this IEC Publication or any othef IEC
ublications.

‘> uvaoo3Z > O

ttention is.drawn to the Normative references cited in this publication. Use of the referenced publicatigns is
dispensable/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 subjgct of

tent rights. IEC shall not be held responsible for identifying any or all such patent rights.

S >

International Standard CISPR 11 has been prepared by CISPR Subcommittee B: Interference
relating to industrial, scientific and medical radio-frequency apparatus, to other (heavy)
industrial equipment, to overhead power lines, to high voltage equipment and to electric
traction.

It has the status of a Product Family EMC standard in accordance with IEC Guide 107.

This consolidated version of CISPR 11 consists of the fourth edition (2003) [documents
CISPR/B/295/FDIS and CISPR/B/301/RVD] and its amendment 1 (2004) [documents
CISPR/B/324/FDIS and CISPR/B/327/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.
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It bears the edition number 4.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

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

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
pub]ibdiiun wittbe

econfirmed,
+ \ithdrawn,
. 1ep|aced by a revised edition, or

mended.
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The main content of this standard is based on CISPR Recommendation No. 39/2 given below:
RECOMMENDATION No. 39/2

Limits and methods of measurement of electromagnetic disturbance characteristics
of industrial, scientific and medical (ISM) radio-frequency equipment

The CISPR

CONSIDERING

a) [that ISM r.f. equipment is an important source of disturbance;

b) [that methods of measuring such disturbances have been prescribed by the CISPR;
c) |[that certain frequencies are designated by the International Telecommunieation Union
(ITU) for unrestricted radiation from ISM equipment,

RECDMMENDS

that| the latest edition of CISPR 11 be used for the application of Nimits and methodg of
medgsurement of ISM equipment.
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1

INDUSTRIAL, SCIENTIFIC AND MEDICAL (ISM)
RADIO-FREQUENCY EQUIPMENT -
ELECTROMAGNETIC DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

General

1.1

The
indu
disc

NOT

In cases of interference, additional provisions may be required.

Prog
dow|

Req
ISM

Req

1.2

The
datsg
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met
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met

CIS

micfowave ovens for frequencies above 1 GHz

Scope and object

limits and methods of measurement laid down in this International Standard” appl
strial, scientific and medical (ISM) equipment as defined in Clause 2, and to ele
harge machining (EDM) and arc welding equipment.

The limits have been determined on a probabilistic basis taking into account the likelihood of interfer

edures are given for the measurement of radio-frequency distirbances and limits are
h within the frequency range 9 kHz to 400 GHz.

uirements for ISM lighting apparatus and UV irradiators operating at frequencies within
frequency bands defined by the ITU Radio Regulation§)are contained in this standard.

uirements for other types of lighting apparatus are covered in CISPR 15.

Normative references

following referenced documents are indispensable for the application of this document
d references, only the edition cited;applies. For undated references, the latest editio
referenced document (including any amendments) applies.

PR 15, Limits and methods of measurement of radio disturbance characteristic
trical lighting and similar-equipment

PR 16-1:1999, Specification for radio disturbance and immunity measuring apparatus
hods — Part 1: Radio disturbance and immunity measuring apparatus

PR 16-2:1996, Specification for radio disturbance and immunity measuring apparatus
hods — Parh 2 Methods of measurement of disturbances and immunity

PR 19,-GUidance on the use of the substitution method for measurements of radiation

IEC

y to
ctro-

Pnce.

laid

the

For
n of

5 of

and

and

from

magnetic compatibility

—80050(16 1), ritermratiorrat—Efectrotectmicat —Vocabutary (1EY)— Chapter 161 —Efectro-

IEC 60083, Plugs and sockets outlets for domestic and similar general use standardized
in member countries of IEC
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IEC 60705:1999, Household microwave ovens — Methods for measuring performance

IEC 60974-10, Arc welding equipment — Part 10: Electromagnetic compatibility (EMC)
requirements

IEC 61689, Ultrasonics — Physiotherapy systems — Performance requirements and methods
of measurement in the frequency range 0,5 MHz to 5 MHz
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES

APPAREILS INDUSTRIELS, SCIENTIFIQUES ET MEDICAUX (ISM)
A FREQUENCE RADIOELECTRIQUE -
CARACTERISTIQUES DE PERTURBATIONS ELECTROMAGNETIQUES -
LIMITES ET METHODES DE MESURE

AVANT-PROPOS

B Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisation compgosée
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl).a CEl a pour objet de
gdvoriser la coopération internationale pour toutes les questions de normalisation, 'dans les domainds de
blectricité et de I'électronique. A cet effet, la CEl — entre autres activités — publiendes Normes internatiorjales,
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) dt des
uides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est)confiée a des comités d'étlides,
Lx travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisdtions
riternationales, gouvernementales et non gouvernementales, en liaison _avec la CEIl, participent également aux
revaux. La CEl collabore étroitement avec I'Organisation Internationale”de Normalisation (ISO), selony des
bnditions fixées par accord entre les deux organisations.

N
~
Q

oz a =

s décisions ou accords officiels de la CEl concernant les questions techniques représentent, dans la mésure
I possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de 13 CEIl
rltéressés sont représentés dans chaque comité d’études.

w
-~
— 3 Qr-

s Publications de la CEl se présentent sous la forme\de recommandations internationales et sont agféées
bmme telles par les Comités nationaux de la CEIl. Tous,les efforts raisonnables sont entrepris afin que la CEI
assure de I'exactitude du contenu technique de ses_publications; la CEl ne peut pas étre tenue responsaljle de
Eventuelle mauvaise utilisation ou interprétation.quicen est faite par un quelconque utilisateur final.

—®n 0

ans le but d'encourager I'uniformité internationale, les Comités nationaux de la CEl s'engagent, dans tolite la
esure possible, a appliquer de facon_transparente les Publications de la CEIl dans leurs publicdtions
ptionales et régionales. Toutes divergences entre toutes Publications de la CEl et toutes publicgtions
htionales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

N}
30

- >3 3

p CEl n’a prévu aucune procédure& de marquage valant indication d’approbation et n'engage pas sa
¢sponsabilité pour les équipements'déclarés conformes a une de ses Publications.

-

6)
7)

pus les utilisateurs doivent slassurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne_doit étre imputée a la CEIl, a ses administrateurs, employés, auxiliaires ou
andataires, y compris\ses experts particuliers et les membres de ses comités d'études et des Comités
htionaux de la CEL,. ‘pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout fautre
bmmage de quelque/nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les| frais
P justice) et les\dépenses découlant de la publication ou de I'utilisation de cette Publication de la CEIl ¢u de
qute autre Publication de la CEl, ou au crédit qui lui est accordé.

aaosS53>» o

&
- =

attention 'est attirée sur les références normatives citées dans cette publication. L'utilisation de publicdtions
r¢férencées est obligatoire pour une application correcte de la présente publication.

L
-

attention est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent|faire
objet de droits de propriété intellectuelle ou de droits analogues. La CEl ne saurait étre tenue|pour
responsable de ne pas avoir identifié de tels droits de propriété et de ne pas avoir signalé leur existence.

La Norme internationale CISPR 11 a été établie par le sous-comité B du CISPR: Perturbations
relatives aux appareils industriels, scientifiques et médicaux a fréquences radioélectriques, aux
autres appareils de l'industrie lourde, aux lignes a haute tension, aux appareils a haute tension
et aux appareils de traction électrique.

Elle a le statut de norme de famille de produits en CEM en accord avec le Guide 107 de la CEI.
La présente version consolidée du CISPR 11 comprend la quatrieme édition (2003) [documents
CISPR/B/295/FDIS et CISPR/B/301/RVD] et son amendement1 (2004) [documents
CISPR/B/324/FDIS et CISPR/B/327/RVD].

Le contenu technique de cette version consolidée est donc identique a celui de I'édition de
base et a son amendement; cette version a été préparée par commodité pour I'utilisateur.
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Elle porte le numéro d'édition 4.1.

Une ligne verticale dans la marge indique ou la publication de base a été modifiée par
I'amendement 1.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Le comité a décidé que le contenu de la publication de base et de ses amendements ne sera
pas modifié avant la date de maintenance indiquée sur le site web de la CEl sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date, la
pub]ibdiiun SeTd

econduite,
* gupprimée,
. 1emp|acée par une édition révisée, ou

mendée.
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