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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

FOREWORD

all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International Stanrd
Technical Reports, Publicly Available Specifications (PAS) and Guig €
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory wo

consensus of opinion on the relevant subjects since £
interested IEC National Committees.

3) IEC Publications have the form of recom
Committees in that sense. While all reason
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

equipment declarg

6) All users should engu

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.

This fifth edition of CISPR 11 cancels and replaces the fourth edition published in 2003, its
Amendment 1 (2004) and Amendment 2 (2006). It constitutes a technical revision.

This fifth edition of CISPR 11 got a more transparent structure, introduces another set of
particular limits for conducted and radiated disturbances of "heavy duty" general purpose
equipment of class A group 1 with a rated input power in excess of 20 kVA, in accordance with
the needs of the industries and refers to the full approach in respect of the measurement
instrumentation uncertainty specified in CISPR 16-4-4. Furthermore, any kind of "legal
statements" were removed from the normative main body of this International Standard.
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It has the status of a Product Family EMC standard in accordance with |IEC Guide 107,
Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications (2009).

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

FDIS Report on voting
CISPR/B/478/FDIS CISPR/B/482/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 Direcd

The committee has decided that the contents of this publication
maintenance result date indicated on the IEC web site under "h#

* reconfirmed,
* withdrawn,
+ replaced by a revised edition, or

@@
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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 RF equipment is an important source of disturbance;
he-CISPR;
sation Union

b) that methods of measuring such disturbances have been prescribed b

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

RECOMMENDS

that the latest edition of CISPR 11 be used for the applica \ methods of
measurement of ISM equipment.

O
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INTRODUCTION

This CISPR publication contains, amongst common requirements for the control of RF
disturbances from equipment intended for use in industrial, scientific, and medical (ISM)
electrical applications, specific requirements for the control of RF disturbances caused by
ISM RF applications in the meaning of the definition of the International Telecommunication
Union (ITU), see also Definition 3.1 in this International Standard. CISPR and ITU share their
responsibility for the protection of radio services in respect of the use of ISM RF applications.

The CISPR is concerned with the control of RF disturbances from ISM RF applications by
means of an assessment of these disturbances, either at a standardised test site or, for an
individual ISM RF application which cannot be tested at such a site, at its place of operation.
Consequently, this CISPR publication covers requirements for conformity ment of both,
equipment assessed by means of type tests at standardised test 8i of individual
equipment under in situ conditions.

The ITU is concerned with the control of RF disturbances fro ationls during
normal operation and use of the respective equipment at its_pl Q. [ here, use of

requirements allow for type testing z icati ated at frequenc:les up to
18 GHz. It further contalns in 64 9 |SS|on requwements for an in situ

the country cone

licensing and particulak profecti ¢ of logal adio services and applications. Depending on
C & a ity i
operated at frequ'c'

may apply to spurious emissions, emissions appearing at
frequency, and to wanted emissions at the operation frequency

Recommendations 0¥’ CISPR for the protection of radio services in particular areas are found in
Annex E of this International Standard.
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INDUSTRIAL, SCIENTIFIC AND MEDICAL EQUIPMENT -
RADIO-FREQUENCY DISTURBANCE CHARACTERISTICS -
LIMITS AND METHODS OF MEASUREMENT

1 Scope

This International Standard applies to industrial, scientific and medical electrical equipment
operating in the frequency range 0 Hz to 400 GHz and to domestic and_similar appliances
designed to generate and/or use locally radio-frequency energy.

This standard covers emission requirements related to radio-frequg bances in

ranges where limits are specified in Clause 6.

For ISM RF applications in the meaning of the definition
(see Definition 3.1), this standard covers emission regti

2 Normative refer

The following refefeqnce
dated reference 2

the referenced docun

CISPR 16-1-1:20
methods — P&
apparatus

Amendms

CISPR 16-1-2:200 pecification for radio disturbance and immunity measuring apparatus and
methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

Amendment 1 (2004)

Amendment 2 (2006)

CISPR 16-1-4:2007, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Radiated disturbances

Amendment 1 (2007)

Amendment 2 (2008)

CISPR 16-2-3:2006, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements
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CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in EMC
measurements

IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagnetic compatibility

Amendment 1 (1990)

Amendment 2 (1998)

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral standard: Electromagnetic compatibility —
Requirements and tests

ents for the

IEC 60601-2-2:2009, Medical electrical equipment — Part 2-2: Particula
: nrent \and  high

basic safety and essential performance of high frequency surgit
frequency surgical accessories

IEC 60974-10:2007, Arc welding equipment — Part 10: Elegtro ' ibility (EMC)
requirements

IEC 61307:2006, Industrial microwave heating
determination of power output

t methods for the

IEC 62135-2:2007, Resistance weld ’ ' . Efectromagnetic compatibility
(EMC) requirements

ITU Radio Regulations
recommendations, resoluti

(2008), — Resolutions and

3 Terms and defi

For the purpos@ h

following apply.

Q

erms and definitions of IEC 60050-161 and the

3.1

industrial, stien I (ISM) applications (of radio frequency energy)

operatio [ appliances designed to generate and use locally radio frequency
energy fo cientific, medical, domestic or similar purposes, excluding applications in

[ITU Radio Regulations Volume 1: 2004 — Articles, Definition 1.15]

NOTE 1 Typical applications are the production of physical, biological, or chemical effects such as heating,
ionisation of gases, mechanical vibrations, hair removal, acceleration of charged particles. A non-exhaustive list of
examples is given in Annex A.

NOTE 2 The abbreviation ISM RF is used throughout this standard for such equipment or appliances.

3.2

ISM equipment and appliances

equipment or appliances designed to generate and/or use locally radio-frequency energy for
industrial, scientific, medical, domestic or similar purposes, excluding applications in the field
of telecommunications and information technology and other applications covered by other
CISPR publications
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3.3

(electromagnetic) radiation

1. phenomenon by which energy in the form of electromagnetic waves emanates from a source
into space

2. energy transferred through space in the form of electromagnetic waves

NOTE By extension, the term "electromagnetic radiation" sometimes also covers induction phenomena.

[IEV 161-01-10:1990]

34
boundary of the equipment under test
imaginary straight line periphery describing a simple geometric configuratid

ompassing the

3.5
electro-discharge machining (EDM) equipment
all the necessary units for the spark erosion process includi f i € generator,

3.6

spark erosion
removal of material in a dielectric worki
time and randomly distributed in space
electrode and the work piece electrode

3.7
arc welding equipment
equipment for applying c

3.8
equipment for r 2

all equipment asso C
source, electrodes, tooling and associated control
equipment, which 'y S s ate-Unit or part of a complex machine

a set of voltage™e
accepted to be 1 009

used for the distribution of electricity and whose upper limit is generally
a.c.

[IEV 601-01-26:1985]
4 Frequencies designated for ISM use

Certain frequencies are designated by the International Telecommunication Union (ITU) for use
as fundamental frequencies for ISM RF applications (see also Definition 3.1). These
frequencies are listed in Table 1.

NOTE In individual countries, different or additional frequencies may be designated for use by ISM equipment.
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Table 1 — Frequencies in the radio-frequency (RF) range designated by ITU
for use as fundamental ISM frequencies

Number of appropriate
Centre frequency Frequency range Maximum footnote to the table of
MHz MHz radiation limit © frequency allocation of the
ITU Radio Regulations2
6,780 6,765 — 6,795 Under consideration 5.138
13,560 13,553 — 13,567 Unrestricted 5.150
27,120 26,957 — 27,283 Unrestricted 5.150
40,680 40,66 — 40,70 Unrestricted 5.150
433,920 433,05 — 434,79 Under consideration
915,000 902 — 928 Unrestricted
2 450 2400 -2 500 Unrestricted
5800 5725-5875 Unrestricted
24 125 24 000 - 24 250 Unrestricted
61 250 61 000 — 61 500 Under consideratian
122 500 122 000 — 123 000 Under co
245 000 244 000 — 246 000 Unde/r\c nsider tiohn

5

iwment which contains arc striking or stabilizing devices or in the
triking or stabilizing devices for arc welding, the manufacturer shall

5.2 Separation into groups

Group 1 equipment: group 1 contains all equipment in the scope of this standard which is not
classified as group 2 equipment.

Group 2 equipment: group 2 contains all ISM RF equipment in which radio-frequency energy in
the frequency range 9 kHz to 400 GHz is intentionally generated and used or only used, in the
form of electromagnetic radiation, inductive and/or capacitive coupling, for the treatment of
material or inspection/analysis purposes.

NOTE See Annex A for examples of the separation of equipment into group 1 or 2.
5.3 Division into classes

Class A equipment is equipment suitable for use in all establishments other than domestic and
those directly connected to a low voltage power supply network which supplies buildings used

for domestic purposes. Documents
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Class A equipment shall meet class A limits.

Warning: Class A equipment is intended for use in an industrial environment. In the
documentation for the user, a statement shall be included drawing attention to the fact that
there may be potential difficulties in ensuring electromagnetic compatibility in other
environments, due to conducted as well as radiated disturbances.

Class B equipment is equipment suitable for use in domestic establishments and in
establishments directly connected to a low voltage power supply network which supplies
buildings used for domestic purposes.

Class B equipment shall meet class B limits.

6 Limits of electromagnetic disturbances

6.1 General

Class A equipment may be measured either on a test g
manufacturer.

preferred by the

NOTE 1 Due to size, complexity or operating conditions, some eQuipment\may have/to be measured in situ in

order to show compliance with the radiation disturbance limit

its of this standard are components and
ynd-alone ISM function.

subassemblies n@te

Measuring apparatug and s of measurement are specified in Clauses 7, 8 and 9.

6.2 Group Hiphen 23 ed on a test site
6.2.1
6.2.1.1

The equipment under test shall meet either:

de

a) both the average limit specified for measurements with an average detector and the quasi-
peak limit specified for measurements with a quasi-peak detector (see 7.3); or

b) the average limit when using a quasi-peak detector (see 7.3).

6.2.1.2 Frequency range 9 kHz to 150 kHz

For group 1 equipment, no limits apply in this frequency range.

6.2.1.3 Frequency range 150 kHz to 30 MHz
Limits for mains terminal disturbance voltages in the frequency range 150 kHz to 30 MHz for

equipment measured on a test site using the 50 Q/50 uH CISPR network or the CISPR voltage
probe (see 7.3.3 and Figure 4) are given in Tables 2 and 3.
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Table 2 — Mains terminal disturbance voltage limits for class A group 1 equipment
measured on a test site

Frequency range Rated input power of Rated input power of
MHz <20 kVA >20 kVA 2

Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uVv)

0,15 - 0,50 79 66 100 90

0,50 - 5 73 60 86 76

90 80

5-30 73 60

At the transition frequency, the more stringent limit shall apply.
NOTE 1 Limits only apply to low voltage a.c. mains input ports.

NOTE 2 For class A equipment intended to be connected solely to i
(IT) industrial power distribution networks (see IEC 60364-1), thetmit
rated input power > 75 kVA in Table 6 can be applied.

a These limits apply to equipment with a rated input and Med to be powered by a
dedicated power transformer or generator, ich\i Voltage (LV) overhead power
lines. For equipment not intended to er transformer, the limits for
<20 kVA apply. The manufacturer and/or ormation on installation measures that can
be used to reduce emissions from the installe i . ticdlar, it shall be indicated that this

r high\impedance earthed
fox greup 2 equipment with a

per phase in case of 400 V {hree-phase 9 , and to a current of approximately 58 A per phase in

case of 200 V three phase po
e voltage limits for class B group 1 equipment

Table 3 - Mai;
/\ red on a test site
Frequ range Quasi-peak Average
Q':Z\ dB(uv) dB(uVv)

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

At the transition frequency, the more stringent limit shall apply.

For diagnostic X-ray generators operating in intermittent mode, the quasi-peak limits of Table 2
or Table 3 can be relaxed by 20 dB.

6.2.2 Limits of electromagnetic radiation disturbance
6.2.2.1 General

The equipment under test shall meet the quasi-peak limits when using a quasi-peak detector.
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6.2.2.2 Frequency range 9 kHz to 150 kHz

For group 1 equipment, no limits apply in the frequency range 9 kHz to 150 kHz.

6.2.2.3 Frequency range 150 kHz to 1 GHz

For group 1 equipment, no limits apply in the frequency range 150 kHz to 30 MHz. In the
frequency range above 30 MHz, the limits refer to the electric field strength component of the
electromagnetic radiation disturbance.

The electromagnetic radiation disturbance limits for the frequency range 30 MHz to 1 GHz for
group 1, classes A and B equipment are specified in Table4 and 5, respectively.
Recommendations for the protection of specific safety-related radio ices are given
in Annex E and Table E.1.

On a test site, class A equipment can be measured at a distarice \ (see
information in Table 4), and class B equipment at a distance of i rhation in
Table 5).

g distance
duoy of

>20 kVA 2

teddinp
Frequency range
<20 k
MHz

Quasi-peak Quasi-peak

B(uVIMN dB(uV/m)

30 - 230 40 \_) 50
230 -1 000 50

red at a distance of 10 m or 30 m. An
cade shall be used to normalize the measured

inverse proportignali
data to tci i ining compliance.
At the tran i}xf‘f»@ e mure stiyngent limit shall apply.

a These imis™applyNo eguipmentwith a rated input power of > 20 kVA and intended to be
i re re/is a distance greater than 30 m between the equipment

radio communications. The manufacturer shall indicate in the

e to third party sensitive radio services is >30m. If the
not include the particular conditions of use of the equipment in the

Table 5 — Electromagnetic radiation disturbance limits for class B group 1 equipment
measured on a test site

10 m measuring distance
Frequency range

Quasi-peak

MHz
dB(uv/m)
30 - 230 30
230 -1 000 37

On a test site, class B equipment can be measured at a distance of 3 m or 10 m. An
inverse proportionality factor of 20 dB per decade shall be used to normalize the
measured data to the specified distance for determining compliance.

At the transition frequency, the more stringent limit shall apply.
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For medical electrical equipment intended to be permanently installed in shielded locations,
further provisions with regard to the measurement arrangement and load conditions are found
in IEC 60601-1-2.

6.2.2.4 Frequency range 1 GHz to 18 GHz

For group 1 equipment, no limits apply in the frequency range 1 GHz to 18 GHz.

6.2.2.5 Frequency range 18 GHz to 400 GHz

For group 1 equipment, no limits apply in the frequency range 18 GHz to 400 GHz.

6.3 Group 2 equipment measured on a test site

6.3.1 Limits of terminal disturbance voltage

6.3.1.1 General

The equipment under test shall meet either:

Limits for mains terminakdigty jes-inthe frequency range 150 kHz to 30 MHz for
equipment measure i i 50 Q/50 uH CISPR network or the CISPR voltage
probe (see 7.3. i“ Tables 6 and 7, except for the ITU designated
frequency bands listed'i > limits apply.

For electric welding eq imits of Table 6 or 7 apply in active mode of operation. In

stand-by (or | its of Table 2 or 3 apply.
For ISM®R operating in dedicated ISM frequency bands (defined by the ITU in
Table 1), the

For induction cook
apply.

ng appliances for domestic or for commercial use, the limits of Table 8
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Table 6 — Mains terminal disturbance voltage limits for class A group 2 equipment
measured on a test site

Rated input power of Rated input power of
Frequency range <75 kVA >75kVA2
MHz Quasi-peak Average Quasi-peak Average
dB(uV) dB(uV) dB(uV) dB(uV)
0,15 -0,50 100 90 130 120
0,50 -5 86 76 125 115
90 80
5_130 decreasing linearly with logarithm of 115 105
frequency to
73 60 (\

At the transition frequency, the more stringent limit shall apply.

%

nected solely to isolated
(see™MEC 60364-1), the limits

NOTE 1 Limits only apply to Low Voltage (LV) a.c. mains input ports.
NOTE 2 For class A equipment with a rated power <75 kVA int

neutral or high impedance earthed (IT) industrial power distribution
defined for group 2 equipment with a rated input power > 75 kVA/can b

a The manufacturer and/or supplier shall provide infor W| stallatign Mes that can be used to
reduce emissions from the installed equipment. F‘x

NOTE The rated input power consumption of 7
per phase in case of 400 V three phase power

am to a current of approximately 108 A
to a current of approximately 216 A per phase

the operating frequ
measurements s

designated frequency bands. The related
ngement in accordance with IEC 60601-2-2.

gasured on a test site

Frequ ncy\ra% \) Quasi-peak Average
/\ Z \ dB(uV) dB(uV)

Table 7 — Mai<\er i i : e voltage limits for class B group 2 equipment

66 56
Decreasing linearly with logarithm Decreasing linearly with logarithm
0,15 =Q,50
of frequency to of frequency to
56 46
0,50 -5 56 46
5-30 60 50

At the transition frequency, the more stringent limit shall apply.
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Table 8 — Mains terminal disturbance voltage limits for induction cooking appliances

Induction cooking appliance limits

Frequency All appliances except 100 V rated 100 V rated appliances without an earth
range appliances without an earth connection connection
MHz Quasi-peak Average Quasi-peak Average
dB(uVv) dB(uVv) dB(uVv) dB(uVv)
0,009 - 0,050 110 - 122 -
90 102
Decreasing linearly Decreasing linearly
0,050 — 0,148 5 with logarithm of - with logarithm of -
frequency to frequency to
80
66 56
Decreasing linearly Decreasing linearly
0,148 5-0,5 with logarithm of with logarithm of
frequency to frequency to
56 46
0,5-5 56 46
5-30 60 50

At the transition frequency, the more stringent limit shall a/g;{ly& S ]

6.3.2

6.3.2.1 General

)

Up to 30 MHz,
disturbance. Ab

6.3.2.2

In the fr
Tables

6.3.2.3

Except for the designated frequency range listed in Table 1, the electromagnetic radiation
disturbance limits for the frequency range 150 kHz to 1 GHz for group 2 class A equipment are
specified in Table 9; and for group 2 class B equipment in Table 11.

The limits in Tables 9 and 11 apply to all electromagnetic disturbances at all frequencies not
exempted according to Table 1 Footnote b).

For class A resistance welding equipment, the limits of Table 9 apply in the frequency range
30 MHz to 1 GHz in active mode of operation. In stand-by (or idle) mode, the limits of Table 4
apply. For class B resistance welding equipment, the limits of Table 11 apply in active mode of
operation. In stand-by (or idle) mode, the limits of Table 5 apply.

For arc welding equipment, the limits of Table 10 or 11 apply in active mode of operation. In
stand-by (or idle) mode, the limits of Table 4 or 5 apply.
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For class A EDM equipment, the limits of Table 10 apply.

For ISM RF lighting devices operating in dedicated ISM frequency bands (defined by the ITU in
Table 1), the limits of Table 11 apply.

For induction cooking appliances, limits in the frequency range up to 30 MHz are specified in
Table 12 (commercial use) and 13 (domestic use), respectively, and in Table 11 for the
frequency range above 30 MHz.

For high-frequency (HF) surgical equipment, the limits of Table 4 or 5 apply. High-frequency
(HF) surgical equipment shall meet the respective limits when tested in stand-by mode of
operation.

Recommendations for the protection of specific safety services are wnex E and
Table E.1.

On a test site, class A equipment can be measured at a distane and class B

equipment at a distance of 3 m or 10 m (see Tables 9 and 1

»
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Table 9 — Electromagnetic radiation disturbance limits for class A group 2 equipment
measured on a test site

Limits for a measuring distance of D in m
On a test site D=30 m On a test site D=10m
Frequency from the equipment from the equipment
range
MHz Electric field Magnetic field Electric field Magnetic field
Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dB(uV/m) dB(uA/m) dB(uV/m) dB(uA/m)
0,15 - 0,49 - 33,5 - 57,5
0,49 — 1,705 - 23,5 - 47,5
1,705 - 2,194 - 28,5 -
2,194 - 3,95 - 23,5 -
3,95 - 20 - 8,5 -
20 - 30 - -1,5 . 8,5
30 - 47 58 - 68 -
47 — 53,91 40 - -
53,91 — 54,56 40 - 0 -
54,56 — 68 40 50 -
68 — 80,872 53 6 -
80,872 — 81,848 68 78 -
81,848 — 87 53 63 -
87 — 134,786 50 60 -
134,786 — 136,414 6 70 -
136,414 — 156 0 60 -
156 — 174 74 -
174 - 188,7 < 50 -
188,7 — 190,979 - 60 -
190,979 — 230 - 50 -
230 - 400 - 60 -
400 -4 - 63 -
470 4100 - 60 .
At the transt 'orﬁ%@ Wmore stringent limit shall apply.
s A equipment can be measured at a distance of 10 m or 30 m.

Table 10 — Electromagnetic radiation disturbance limits for class A EDM and
arc welding equipment measured on a test site

Limits for a measuring distance of 10 m
Frequency range .
Quasi-peak
MHz
dB(uVv/m)
30 - 230 80
Decreasing linearly with logarithm of frequency to
60
230 -1 000 60
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Table 11 — Electromagnetic radiation disturbance limits for class B group 2 equipment
measured on a test site

Limits for a measuring distance of D in m

Electric field Magnetic field
Frequency range
MHz Measurement distance 10 m Measurement distance 3 m
Quasi-peak Average 2 Quasi-peak
dB(uV/m) dB(uV/m) dB(uA/m)
39
0.15 — 30 _ _ Decreasing linearly with logarithm of

frequency to

/BN
30 - 80,872 30 25 A_
80,872 — 81,848 50 45 N\ _\
81,848 — 134,786 30 25 \\ \/
N

134,786 — 136,414 50 45 Q - >

136,414 — 230 30 25 (\ \‘ _\
230 — 1 000 37 32 N\ N/

On a test site, class B equipment can be measured at a distance o orM0 mq the/frequency range above
30 MHz, an inverse proportionality factor of 20 dB per dec halbbg used to\normatize the measured data to
the specified distance for determining compliapce. @

At the transition frequency, the more stringe{%\sh Il apply.

a The average limits apply to magnetron driven>equipraent only If m\%'rmén driven equipment exceeds the
quasi-peak limit at certain frequencies, then the measyrement shall be repeated at these frequencies with
the average detector and the average limits specifi i

fo@u
F \\—>\/ Limits at 3 m distance
requency r .
Quasi-peak
MHz
dB(uA/m)
0,006\- 0, ) 69

~N
69
N‘N Decreasing linearly with logarithm of frequency to
39

) s

0,148 5-4,0 Decreasing linearly with logarithm of frequency to
3

4,0 -30 3

The limits of this table apply to induction cooking appliances intended for commercial use and those for
domestic use with a diagonal diameter of more than 1,6 m.

The measurements are performed at 3 m distance with a 0,6 m loop antenna as described in 4.2.1 of
CISPR 16-1-4.

The antenna shall be vertically installed, with the lower edge of the loop at 1 m height above the floor.
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Table 13 — Limits of the magnetic field induced current in a 2 m loop antenna
for induction cooking appliances for domestic use

Frequency range

Quasi-peak

0,070 - 0,148 5

dB(uA)
MHz
Horizontal component Vertical component
0,009 - 0,070 88 106
88 106

Decreasing linearly with logarithm
of frequency to
58

Decreasing linearly with logarithm
of frequency to
76

0,148 5 - 30

58
Decreasing linearly with logarithm
of frequency to
22

Decreasmg | nearly ith logarithm
ncy
0

dimension of less than 1,6 m.

The limits of this table apply to induction cooking appliances for domestic use which

The measurement is performed using the loop antenna system (LAS) /s\es rlbed i

vea di on

6fCI 16-2-3.

6.3.2.4

specified in Tables 14 to
of both Table 15 and 16

ISM RF lighting
Table 1) shall eith

Recommend4
Table E.1

Frequency range 1 GHz to 18 GHz
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Table 14 — Electromagnetic radiation disturbance peak limits for
group 2 equipment producing CW type disturbances

and operating at frequencies above 400 MHz

F Limits for a measurement distance of 3 m
requenc
9 y range Peak
GHz
dB(uV/m)

1-18 Class A Class B
Within harmonic frequency 822 70
bands
Outside harmonic frequency 70 70
bands /\

1 MHz.

bands allocated above 1 GHz.

Peak measurements with a resolution bandwidth of 1 MHz and a video signal bandwi

NOTE In this table, “harmonic frequency bands” means the frequency bands

ich\are_multi e ISM

igher than or equal to

a At the upper and lower edge frequency of harmonic freque
70 dB(uV/m) applies.

e more stringent limit shall apply.

Frequency range
GH Peak
’ dB(:\a//m)
1 - 23 92
23 - 24 K 110
25 - g5, < 92
5875 — 11, { \J\ 92
17 - 187\ N/ 73
12,7 {\e\ \ \ 92
NN

were derived considering fluctuating sources such as magnetron-driven microwave

Full document details: CISPR 11 2009
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Table 16 — Electromagnetic radiation disturbance weighted limits
for class B group 2 equipment producing fluctuating disturbances
other than CW and operating at frequencies above 400 MHz

Frequency range Limits for a measuring distance of 3 m
GHz Peak
dB(uV/m)
1 - 24 60
25 - 5725 60
5,875 - 18 60

Weighted measurements with a resolution bandwidth of 1 MHz and a video bandwidth of

NOTE To check the limits of this table, measurements need only be performed aro
the highest emission in the 1005 MHz — 2 395 MHz range and the highest peak
17 995 MHz range (outside the band 5 720 MHz — 5 880 MHz). At these two cenife
are performed with a span of 10 MHz on the spectrum analyser.

dMwo centreNfrequencies:

6.4 Group 1 and group 2 class A equipment measu
6.4.1 Limits of terminal disturbance voltage

Under in situ conditions, an assessmep

Lim Wsuring distance 30 m from the outer face of the
teri f the building in which the equipment is situated
Freque
rang \Ejpétric field Magnetic field
M Quasi-peak Quasi-peak a
. dB(uVvV/m) dB(uA/m)
- 13,5
- 3,5
- -11,5
- -21,5
30 — 230 30 -
230 -1 000 37 -

At the transition frequency, the more stringent limit shall apply.

If local conditions do not allow for measurements at 30 m, then a larger distance can be used. In
this case, an inverse proportionality factor of 20 dB per decade shall be used to normalize the
measured data to the specified distance for determining compliance.

a These limits apply in addition to the limits in the frequency range 30 MHz to 1 GHz to radiated
disturbances originating from the operation frequency and its harmonics appearing in the
frequency range 150 kHz to 30 MHz, caused by the installed class A group 1 equipment with
a rated input power exceeding 20 kVA. In the event that the ambient noise level exceeds the
above limits, the emissions of the EUT shall not increase this noise floor by more than 3 dB.
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Table 18 — Electromagnetic radiation disturbance limits for
class A group 2 equipment measured in situ

Limits for a measuring distance of D in m
Frequency from the exterior wall of the building
range Electric field Magnetic field
MHz Quasi-peak Quasi-peak
dB(uV/m) dB(uA/m)
0,15 -0,49 - 23,5
0,49 — 1,705 - 13,5
1,705 - 2,194 -
2,194 - 3,95 -
3,95 - 20 -
20-30 -
30 - 47 48
47 — 53,91 30
53,91 — 54,56 30
54,56 — 68 30
68 — 80,872 43
80,872 — 81,848
81,848 — 87 -
87 — 134,786 -
134,786 — 136,414 -
136,414 — 156 -
156 — 174 -
174 — 188,7 -
188,7 — 1 79 -
190,979@ -
230 -4 -
400 - 4Y0 43 -
47Q/—\19{ 40 -

Msi@qu cy, the more stringent limit shall apply.

For group 2 equipmentmeasured in situ, the measuring distance D from the exterior wall of the
building in which the-€quipment is situated equals (30 + x/a) m or 100 m whichever is smaller,
provided that the measuring distance D is within the boundary of the premises. In the case
where the calculated distance D is beyond the boundary of the premises, the measuring
distance D equals x or 30 m, whichever is longer.

For the calculation of the above values:

x is the nearest distance between the outside wall of the building in which the equipment is
situated and the boundary of the user’s premises in each measuring direction;

a = 2,5 for frequencies lower than 1 MHz;
a = 4,5 for frequencies equal to or higher than 1 MHz.

Documents

Document Sharing Hub

Full document details: CISPR 11 2009


http://www.avadocuments.com/doc/cispr-11-2009
http://www.avadocuments.com/doc/cispr-11-2009

- 26 - CISPR 11 © IEC:2009

7 Measurement requirements

71 General

Class A equipment may be measured either on a test site or in situ as determined by the
manufacturer. Class B equipment shall be measured on a test site.

Specific requirements for making measurements on a test site are given in Clauses 8 and 9,
for making measurements in situ in Clause 10.

The requirements of the present clause are to be met for both, test site and/or in situ
measurements.

Measurements need only be performed in frequency ranges where Specified in

Clause 6.

Excluded from the testing requirements and limits of this ponents and

subassemblies not intended to perform any stand-alone ISM

7.2 Ambient noise

distinguished from ambient noise.
measuring the ambient noise levels

satisfy the specified li
When carrying @

measurements may bk in-a shielded enclosure. The components forming the radio-
frequency filte enclosed in a metallic screen directly connected to the reference

ains terminal disturbance voltage, local radio
n0|se IeveI at some frequencies. A swtable radio-

earth of the Weasu The requirements for the impedance of the artificial mains
network<ha sfled at the frequency of measurement when the radio-frequency filter is
connected:

If, when measuring/the electromagnetic radiation disturbance, the 6 dB ambient noise
conditions cannot be met, then the antenna may be located at a distance closer to the
equipment under test than specified in Clause 6 (see 8.3.4).

7.3 Measuring equipment
7.31 Measuring instruments

Receivers with quasi-peak detectors shall be in accordance with CISPR 16-1-1. Receivers with
average detectors shall be in accordance with CISPR 16-1-1.

NOTE 1 Both detectors may be incorporated in a single receiver and measurements carried out by alternately
using the quasi-peak detector and the average detector.

The measuring receiver used shall be operated in such a way that a variation in frequency of
the disturbance being measured does not affect the results.
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NOTE 2 Measuring instruments having other detector characteristics may be used provided the measurement of
the disturbance values can be proved to be the same. Attention is drawn to the convenience of using a panoramic
receiver or a spectrum analyzer, particularly if the working frequency of the equipment under test changes
appreciably during the work cycle.

To avoid the possibility of the measuring instrument incorrectly indicating non-compliance with
the limits, the measuring receiver shall not be tuned closer to the edge of one of the bands
designated for ISM use than the frequency at which its 6 dB bandwidth point aligns with the
edge of the designated band.

NOTE 3 Care should be taken to ensure that screening and the spurious response rejection characteristics of the
measuring receiver are adequate when making measurements on high power equipment.

For measurements at frequencies above 1 GHz, a spectrum analyser with-characteristics as

defined in CISPR 16-1-1 shall be used.

NOTE 4 Precautions which should be taken in the use of a spectrum analyzer are g

7.3.2 Artificial mains network

Measurement of the mains terminal disturbance voltage sh an artificial mains

network as specified in CISPR 16-1-2.

The artificial network is required to provide a defined impledanse adio frequencies across
the mains supply at the point of measur ide fer isolation of the equipment

7.3.3 Voltage probe

VW of a blocking capacitor and a resistor such
rth is at least 1 500 Q. The effect on the

accuracy of measure the_capacitQr or any other device which may be used to protect
the measuring r igai C

in calibration.

7.3.4 Antennas
7.3.4.1
In the below 30 MHz, the antenna shall be a loop as specified in

vertical axis. Thedowest point of the loop shall be 1 m above ground level.

7.3.4.2 Frequency range from 30 MHz to 1 GHz

In the frequency range from 30 MHz to 1 GHz the antenna used shall be as specified in
CISPR 16-1-4. Measurements shall be made for both horizontal and vertical polarization. The
nearest point of the antenna to the ground shall be not less than 0,2 m.

For measurements on a test site, the centre of the antenna shall be varied between 1 m and
4 m height for maximum indication at each test frequency.

For measurements in situ, the centre of the antenna shall be fixed at 2,0 m £ 0,2 m height
above the ground.

NOTE Other antennas may be used provided the results can be shown to be within £2 dB of the results which
would have been obtained using a balanced dipole antenna.
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7.3.4.3 Frequency range above 1 GHz

For measurements at frequencies above 1 GHz, the antenna used shall be as specified in
CISPR 16-1-4.

7.3.5 Artificial hand

In order to simulate the influence of the user’s hand, application of the artificial hand is
required for hand-held equipment during the mains disturbance voltage measurement.

The artificial hand consists of metal foil which is connected to one terminal (terminal M) of an
RC element consisting of a capacitor of 220 pF £ 20 % in series with a resistance of 510 Q
+ 10 % (see Figure 6); the other terminal of the RC element shall b ornected to the
reference ground of the measuring system (see CISPR 16-1-2). The RC g of the artificial
hand may be incorporated in the housing of the artificial mains network

7.4 Frequency measurement

For equipment WhICh |s intended to operate with a fundamental freuecy one of the

NOTE The extent to which this sub i e measurement of an installation in situ will depend on
the flexibility inherent i i { i provisions of this subclause apply to in situ measurements
in so far as a part‘lns allationdallows fo the oJe |t|on of cables to be var|ed and different units W|th|n the
installation to be opera & S 3

premises, etc.

parts of the equipment, or systems where a number of equipments are interconnected.

NOTE 1 The observation of all provisions in this subclause permits the application of the results of an evaluation
to a number of system configurations using the same types of equipment and cables as tested, but no other, each
system configuration being in effect a subsystem of the one evaluated.

Interconnecting cables shall be of the type and length specified in the individual equipment
requirements. If the length can be varied, the length shall be selected to produce maximum
emission when performing field strength measurements.

If shielded or special cables are used during the tests, then the use of such cables shall be
specified in the instruction manual.

The connection of signal leads, except for the leads supplied by the manufacturer, is not
required during radio-frequency emission measurements for portable test and measurement
apparatus, group 1, or those intended for use in laboratories and operated by competent
persons. Examples are signal generators, network and logic analysers, and spectrum
analysers.
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When performing terminal voltage measurements, excess length of cables shall be bundled at
the approximate centre of the cable with bundles of 30 cm to 40 cm in length. If it is
impracticable to do so, the disposition of the excess cable shall be noted precisely in the
test report.

Where there are multiple interface ports all of the same type, connecting a cable to just one of
that type of port is sufficient provided that it can be shown that the additional cables would not
significantly affect the results.

Any set of results shall be accompanied by a complete description of the cable and equipment
orientation so that results can be repeated. If there are conditions of use, those conditions shall
be specified, documented and included in the instructions for use.

If an equipment can perform separately any one of a number of functio
shall be tested while performing each of these functions. For systen
number of different equipments, one of each type of equipment whiéh i
configuration shall be included in the evaluation.

equipment
include a

aluated using only
evaluation was

al and, in some cases, the mechanical
respect to radio-frequency signals and

When pegfarmi s on a test site, the V-network specified in 7.3.2 is to be used
etwork shall be located so that its closest surface is no less than

Where a flexible mains cord is provided by the manufacturer this shall be 1 m long or, if in
excess of 1 m, the excess cable shall be folded to and forth to form a bundle not exceeding
0,4 m in length.

Mains power at the nominal voltage shall be supplied.

Where a mains cable is specified in the manufacturer's installation instructions, a 1 m length
of the type specified shall be connected between the test unit and the V-network.

Earth connections, where required for safety purposes, shall be connected to the reference
“earth” point of the V-network and where not otherwise provided or specified by the
manufacturer shall be 1 m long and run parallel to the mains connection at a distance of not
more than 0,1 m.
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Other earth connections (e.g. for EMC purposes) either specified or supplied by the
manufacturer for connection to the same terminal as the safety earth connection shall also be
connected to the reference earth of the V-network.

Where the equipment under test is a system comprising more than one unit, each unit having
its own power cord, the point of connection for the V-network is determined from the following
rules:

a) each mains cable which is terminated in a mains supply plug of a standard design (e.g.,
IEC 60083) shall be tested separately;

b) mains cables or terminals which are not specified by the manufacturer to be connected to
another unit in the system for the purposes of supplying mains power shall be tested
separately;

c) mains cables or terminals which are specified by the manufacturér\to-he cennected to

d) where a special connection is specified, the necessary hardware \

7.6 Load conditions of equipment under test

7.6.1 General

while still conforming with normal operat
the equipment.

7.6.2 Medical equipmg
7.6.2.1 Therapeuti

All measuremen ha
manual of the e
nature of the electrod

For equipment.of § se; a dummy load shall be used for the measurements. The
general arrag ti Figure 3. The dummy load shall be substantially resistive and
capable olkabsorbing™t aximum output power of the equipment.

The two termi Athe~xdummy load shall be at opposite ends of the load and each terminal
shall be joined directly to a circular flat metal plate having a diameter of 170 mm = 10 mm.
Measurements shalNe made with each of the output cables and capacitive electrodes supplied
with the equipment. The capacitive electrodes are to be disposed parallel to the circular metal
plates at the ends of the dummy load, the spacing between them being adjusted to produce the
appropriate power dissipation in the dummy load.

Measurements shall be made with the dummy load both horizontal and vertical (see Figure 3).
In each case, the equipment, together with the output cables, capacitive electrodes and dummy
load, shall be rotated around its vertical axis during measurements of electromagnetic radiation
disturbance in order that the maximum value can be measured.

NOTE The following arrangement of lamps has been found suitable for testing many types of equipment in the
power range tested:

a) nominal output power 100 W to 300 W:
four lamps 110 V/60 W in parallel, or five lamps 125 V/60 W in parallel;

b) nominal output power 300 W to 500 W:
four lamps 125 V/100 W in parallel, or five lamps 150 V/100 W in parallel.
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For equipment of the inductive type, measurements shall be made using the cables and coils
supplied with the equipment for the treatment of the patient. The test load shall consist of
a vertical tubular container of insulating material, having a diameter of 10 cm, filled to a height
of 50 cm with a solution consisting of 9 g of sodium chloride to 1 litre of distilled water.

The container shall be placed within the coil with the axis of the container coincident with the
axis of the coil. The centres of the coil and the liquid load shall also coincide.

Measurements shall be made at both maximum and half-maximum power and, where the
output circuit can be tuned, it shall be tuned to resonance with the fundamental frequency of
the apparatus.

All measurements shall be made under all operating conditions, as provided i
manual of the equipment.

the operating

load resistor having the same value as the characteristj
supply the equipment load.

7.6.2.3 Ultrason

Measurement 3 i e transducer connected to the generator. The transducer
shall be dipged i : ¢ container having a diameter of about 10 cm and filled with

circuit can be tuned, it)sshall be tuned to resonance and then detuned. The specifications in the
operating manual of the equipment are to be considered.

NOTE The measurement of the maximum output of the equipment should be made, where necessary, in
accordance with the method published in [IEC 61689 or using a derived arrangement.

7.6.3 Industrial equipment

The load used when industrial equipment is tested may be either the load used in service or an
equivalent device.

Where means for connecting auxiliary services such as water, gas, air, etc. are provided,
connection of these services to the equipment under test shall be made by insulating tubing not
less than 3 m long. When testing with the load used in service, the electrodes and cables shall
be disposed in the manner of their normal use. Measurements shall be made at both maximum
output power and at half-maximum output power. Equipment which will normally operate at
zero or very low output power shall also be tested in these conditions.
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