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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

for Standardization (ISO) in accordance with conditions
organizations.

2) The formal decisions or agreements of the IEC on te
3) The documents produced have the form of ra

4) In order to promote international unlflcatlo ,

divergence between the |
indicated in the latter.

5) The IEC provides no m approval and cannot be rendered responsible for any

equipment declared\to be_i its standards.
6) Attention is drawn ) ibi tHe elements of this International Standard may be the subject

of patent rights. Th¥ |E

International > as been prepared by CISPR Subcommittee B: Interference
relating to ind ignti s medical radio-frequency apparatus, to other (heavy) industrial
< es, to high voltage equipment and to electric traction.

This fourth edjti PR 11 cancels and replaces the third edition published in 1997,
and amendment 2 (2002). It has the status of a Product Family EMC
standard in accordance with IEC Guide 107.

The document CISPR/B/295/FDIS, circulated to the National Committees as amendment 3, led
to the publication of the new edition.

The text of this standard is based on the third edition, amendment 1, amendment 2 and the
following documents:

FDIS Report on voting
CISPR/B/295/FDIS CISPR/B/301/RVD

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

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
2004. At this date, the publication will be

* reconfirmed;

e withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
S
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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

c) that certain frequencies are designated by the International Te ation Union
(ITU) for unrestricted radiation from ISM equipment,

RECOMMENDS

that the latest edition of CISPR 11 be used for the apptieatiq (S & methods of
measurement of ISM equipment.

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

1 General

1.1  Scope and object

The limits and methods of measurement laid down in this Internationa
industrial, scientific and medical (ISM) equipment as defined in Clausg
discharge machining (EDM) and arc welding equipment.

andard apply to
d_to electro-

In cases of interference, additional provisions may be required.

Procedures are given for the measurement of radio-frequer
down within the frequency range 9 kHz to 400 GHz.

Requirements for ISM lighting apparatus operating
(only allowed in region 2 as defined by the ITU Rado
contained in this standard.

1.2 Normative references

The following referencs !
dated references, only|the edition

the referenced don t (inchud

CISPR 15, Limits” g

CISPR
methods —

ation for radio disturbance and immunity measuring apparatus and
of measurement of disturbances and immunity

CISPR 19, Guidance/on the use of the substitution method for measurements of radiation from
microwave ovens for frequencies above 1 GHz

IEC 60050(161), International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

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

2 Definitions

For the purpose of this document, the definitions of IEC 60050(161) and the following
definitions apply.

21

ISM equipment

ISM appliance

equipment or appliances designed to generate and/or use locally {  energy for
industrial, scientific, medical, domestic or similar purposes, i 2ph WS in the field

CISPR publications

2.2

electromagnetic radiation

1. The phenomenon by which energ
a source into space.

2. Energy transferred through space in

NOTE By extension, the term "e
[IEV 161-01-10: 1990]

2.3

boundary of th'
imaginary straigh %

equipment under test

2.4
click
disturba

A click may containvd number of impulses, in which case the relevant time is that from the
beginning of the first to the end of the last impulse.

25

electro-discharge machining (EDM) equipment

all the necessary units for the spark erosion process including the machine tool, the generator,
control circuits, the working fluid container and integral devices

2.6

spark erosion

removal of material in a dielectric working fluid by electro-discharges, which are separated in
time and randomly distributed in space, between two electrically conductive electrodes (the tool
electrode and the work piece electrode), and where the energy in the discharge is controlled
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2.7
arc welding equipment

—17 -

equipment for applying current and voltage and having the required characteristics suitable for

arc welding and allied

2.8
arc welding

processes

fusion welding in which the heat for welding is obtained from an electric arc or arcs

3 Frequencies designated for ISM use

Certain frequencies are designated by the International Telecommunicatioff Uni
as fundamental frequencies for ISM equipment. These frequencies are |j

NOTE In individual countries different or additional frequencies may be designategd fo quiprent
Table 1 — Frequencies designated by ITU for use as funw encies
Centre frequency Frequency range Maxi \ oml::)etlé Zatzsr:;%:iea:;

MHz MHz radiatign limi reqiiency allocation of the
/Ay‘:s.\ ITU Radio Regulations 2
6,780 6,765 — 6,795 dusiderhti ~ s5.138
13,560 13,553 — 13, > S5.150
27,120 26,957 — 27,283 S5.150
40,680 40,66 — 40,70 S5.150
433,920 433,05 — 434,7 ( S5.138 in Region 1, except
countries mentioned in S5.280
915,000 S5.150 in Region 2 only
2 450 i S5.150
5800 <> >Jnrestricted $5.150
24 125 Unrestricted S$5.150
61 250 Under consideration S$5.138
122 500 Under consideration S$5.138
245 000 Under consideration S$5.138

4 Classification of ISM equipment

The manufacturer and/or supplier of ISM equipment shall ensure that the user is informed
about the class and group of the equipment, either by labelling or by the accompanying
documentation. In both cases the manufacturer/supplier shall explain the meaning of both the

class and the group in the documentation accompanying the equipment.

NOTE See Annex A for examples of the classification of ISM equipment.

(ITU) for use
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4.1 Separation into groups

Group 1 ISM equipment: group 1 contains all ISM equipment in which there is intentionally
generated and/or used conductively coupled radio-frequency energy which is necessary for the
internal functioning of the equipment itself.

Group 2 ISM equipment: group 2 contains all ISM equipment in which radio-frequency energy is
intentionally generated and/or used in the form of electromagnetic radiation for the treatment of
material, and EDM and arc welding equipment.

Excluded from the testing requirements and limits of this standard are components and
subassemblies not intended to perform any stand-alone ISM function.

4.2 Division into classes
Class A equipment is equipment suitable for use in all establishme

those directly connected to a low voltage power supply network
for domestic purposes.

Class A equipment shall meet class A limits.

Limits are under consideration for:

— arc stud welding equipment and arc striking and stabilizing devices for arc welding;
— radiology equipment;
— radio-frequency surgical diathermy equipment.

The limits given in Tables 2 to 9 are applicable to all electromagnetic disturbances at all
frequencies not exempted according to Table 1.
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The lower limit shall apply at all transition frequencies.

For ISM lighting devices operating in the ISM frequency bands 2,45 GHz and 5,8 GHz (and
915 MHz for Region 2 as defined by the ITU Radio Regulations), the limits to be applied are
those for class B, group 2 ISM equipment.

5.1 Limits of terminal disturbance voltage
The equipment under test shall meet either:

a) both the average limit specified for measurements with an average detector receiver and
the quasi-peak limit specified for measurements with a quasi-peak detector (see 6.2); or

b) the average limit when using a quasi-peak detector receiver (see 6.2).

Limits for signal line disturbance voltage are under consideration.

5.1.1 Frequency band 9 kHz to 150 kHz

Limits for mains terminal disturbance voltages in the freqy
under consideration, except for induction cooking appliancess

For class A, group 2 ISM equipment in situ, no limi 6P
standard.

efwise specified in this

5.1.2 Frequency band 150 kHz to

5.1.2.1 Continuous disturbance

probe (see 6.2.3 and
frequency bands listed
under considera

For class A, group
standard.

itu, no limits apply unless otherwise specified in this
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Table 2a — Mains terminal disturbance voltage limits
for class A equipment measured on a test site

Class A equipment limits
Frequency dB(MV)
band
Group 1 Group 2 Group 2 2
MHz Quasi-peak Average Quasi-peak Average Quasi-peak Average
0,15 - 0,50 79 66 100 90 130 120
0,50 - 5 73 60 86 76 125 115
90 80
Decreasing linearly with
5-30 73 60 logarithm of frequency to 15 105
70 | 60 /\

NOTE Care should be taken to comply with leakage current requirements.

a Mains supply currents in excess of 100 A per phase when usmg the SN W a suitable
V-network (LISN or AMN).

NI\

For class A EDM and arc welding equipment mea iteé, the mains terminal

pdustrial environment. In the
drawing attention to the fact that
sfromagnetic compatibility in other

Warning: Class A equipment is int
documentation for the user, a statemen
there may be potential difficulties (i
environments, due to cond

Table 2 | disfjurbance voltage limits
fo % gasured on a test site
w equipment limits
,\<\ dB (V)
Frequency an Groups 1 and 2
Quasi-peak Average
66 56
Decreasing linearly with logarithm Decreasing linearly with logarithm
of frequency to of frequency to
56 46
0,50 - 5 56 46
5-30 60 50

NOTE Care should be taken to comply with leakage current requirements.

For class B arc welding equipment measured on a test site, the mains terminal disturbance
voltage limits of Table 2b apply.
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