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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

ELECTROMAGNETIC COMPATIBILITY —
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

Part 2: Immunity — Product family standard

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEC s to promote interna
b-operation on all questions concerning standardization in the electrical and electronic fields. To this eng
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rej
ublicly Available Specifications (PAS) and Guides (hereafter referred to, as/“IEC Publication(s)”).

ay participate in this preparatory work. International, governmental and nen-governmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely~Wwith the International Organizatid
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat
bnsensus of opinion on the relevant subjects since each teghpical committee has representation fro

hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

EC itself does not provide any attestatioh of conformity. Independent certification bodies provide confo
Esessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent. certification bodies.

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

o liability shall attach to AEC or its directors, employees, servants or agents including individual expertd
embers of its technical-committees and IEC National Committees for any personal injury, property dama
her damage of any.'mature whatsoever, whether direct or indirect, or for costs (including legal fees

ttention is drawn.to the Normative references cited in this publication. Use of the referenced publicatio

dispensable for'the correct application of this publication.
ttention is\drawn to the possibility that some of the elements of this IEC Publication may be the subject of p

national Standard CISPR 14-2 has been prepared by CISPR subcommittee F: Interferg
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order to promote international uniformity, EEC) National Committees undertake to apply IEC Publicgtions
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Kpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publicgtions.
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Mg to househotdapptiances toots, fightimgequipment and Simitar apparatus.

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

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

edit

a)
b)

c)

d)

ion:
extension of the frequency range for radiated immunity above 1 GHz;

an advanced categorisation of equipment;

revision of general test conditions and addition of new specific test conditions (e.g
robotic equipment);

clarification of requirements applicable to equipment incorporating radio functions;

. for
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addition of requirements for wired network ports;
revision of definitions and addition of new ones;
delete requirements referring to statistical evaluation;
alignment with CISPR 14-1, where applicable.

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

Full
voti

Thig publication has been drafted in accordance with the ISO/IEC Directives, Patt 2.

A ligt of all parts in the CISPR 14 series, published under the general\itle Electromag
compatibility — Requirements for household appliances, electric tools\and similar appara

can

Thig document has the status of a product family standard.

The|committee has decided that the contents of this publication will remain unchanged unti
stabjility date indicated on the IEC web site under "http://webstore.iec.ch" in the data relatg

the

FDIS Report on voting
CIS/F/795/FDIS CIS/F/797/RVD

information on the voting for the approval of this document can be found in the repor
mg indicated in the above table.

be found on the IEC website.

specific publication. At this date, the publicationwill be

fleconfirmed,
vithdrawn,
fleplaced by a revised edition, or

amended.

t on

etic
tus,

the
dto
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INTRODUCTION

The intention of this document is to establish uniform requirements for the electromagnetic
immunity of the equipment mentioned in the scope, to fix test specifications of immunity, to refer
to basic standards for methods of testing, and to standardize operating conditions, performance
criteria and interpretation of results.

Keywords: Immunity, household appliances, electric apparatus, electromagnetic compatibility.



https://standardsiso.com/api/?name=f98a397a999ff59acedd138cf3eabb03

CISPR 14-2:2020 © |IEC 2020 -7-

1 Scope

This
rang

ELECTROMAGNETIC COMPATIBILITY -
REQUIREMENTS FOR HOUSEHOLD APPLIANCES,
ELECTRIC TOOLS AND SIMILAR APPARATUS -

Part 2: Immunity — Product family standard

part of CISPR 14 specifies the electromagnetic immunity requirements in the-frequency

e 0 Hz to 400 GHz that apply to appliances, electric tools and similar apparatus,as/spec

belgw, whether powered by AC or DC (including a battery).

This

document specifies immunity requirements for continuous and transient electromagn

distlirbances, both conducted and radiated.

Unlg
14-1

° 9

ss otherwise specified, this document is applicable to all equipment in the scope of CI§

, hamely:

. Iousehold appliances or similar apparatus;

OTE 1 Examples are equipment used:

for typical housekeeping functions in the household environment, which includes the dwelling an
associated buildings, the garden, etc.;

for typical housekeeping functions in shops, office§;’\commercial and other similar working environmen
on farms;
by clients in hotels and other residential type-environments;

for induction cooking or air conditioning; either in residential or commercial environments.

. Ilectric tools;

OTE 2 Examples of electric téols*include electric motor-operated or electromagnetically driven hand

tpols, transportable tools, lawn ‘and garden machinery.

imilar apparatus;

NOTE 3 Examples are:

external power controllers using semiconductor devices;
motor-driven, electro-medical equipment;
electri€/electronic toys;

personal care and beauty care appliances;

attomatic goods-dispensing machines;

fied

etic

d its

ts;

theld

efteftatnment-machines:
cine or slide projectors;
battery chargers and external power supplies for use with products under the scope of this document;

electric fence energisers.

Included in the scope of this document are also microwave ovens for domestic use or catering.

Equipment which incorporate radio transmit/receive functions are included in the scope of this
document.

NOTE 4 For handling cases where equipment under the scope of this document is combined with transmit and/or
receive radio functions, see Clause 8.
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Excluded from the scope of this document are:

— equipment for which all electromagnetic immunity requirements are explicitly formulated in
other CISPR or |IEC standards;
NOTE 5 Examples are:

e luminaires, including portable luminaires for children, discharge lamps, LED lamps and other lighting devices
under the scope of IEC 61547 (but see 8.7);

e multimedia equipment under the scope of CISPR 35;

e mains communication devices, as well as baby surveillance systems;

P arcwelding-esguipment
= B Rl o

— equipment intended to be part of the fixed electrical installation of buildings (e.g:fuses,
ircuit breakers, cables and switches);

- edical electrical equipment, including those in the scope of CISPR 14-1;
— equipment used only in industrial environment;

— e¢quipment intended to be used exclusively in locations where special electromagnetic
onditions exist (e.g. high electromagnetic fields nearby broadcast transmitting stations or
igh energy pulses nearby power generation stations);

— e¢quipment intended to be used exclusively on a vehicle, ship, boat or aircraft;

— the effects of electromagnetic phenomena relating to the safety of apparatus (see IEC 60335
geries);

Alsqg excluded from the scope of this document is AC.sihgle-phase equipment with a rated
voltage higher than 250 V between phase and neutral and AC multi-phase equipment with rated
voltage higher than 480 V.

Abnprmal operation of the equipment, such as simulated faults in the electric circuitry for tegting
purgoses, is not taken into consideration.

2 [Normative references

Thelfollowing documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this’document. For dated references, only the edition cited appjies.
For |undated references,, the latest edition of the referenced document (including [any
amgndments) applies.

IEC|60050-161, [nternational Electrotechnical Vocabulary (IEV) — Part 161: Electromagnetic
compatibility

IEC|61000=4=2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing |and
medsurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-3:2006/AMD1:2007

IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) - Part 4-20: Testing and
measurement techniques — Emission and immunity testing in transverse electromagnetic (TEM)
wavpgiHdes

IEC|61000-4-22:2010, Electromagnetic compatibility (EMC) — Part 4-22: Testing |and
medsurement techniques — Radiated emissions and immunity measurements in fully/anechoic
rooms (FARs)

CISPR 14-1:2020, Electromagnetic compatibility — Requirements for hogsehold appliances,
electric tools and similar apparatus — Part 1: Emission

3 [Terms, definitions and abbreviated terms

3.1 General

For the purposes of this document, the terms and definitions given in IEC 60050-161, as |well
as the following apply.

NOTE Within this document wherever the term “equipment™is used it includes the more specific terms “appliapce”,
“hougehold or similar appliances”, “electric tool”, “toys” and"“apparatus”.

ISOland IEC maintain terminological databases for use in standardization at the folloying
addresses:
e |EC Electropedia: available at http://www.electropedia.org/

e [SO Online browsing platform: available at http://www.iso.org/obp
3.2 | General terms and definitions

3.2.1
radiio frequency
RF
freguency of the~electromagnetic spectrum that is between the audio-frequency portion and the
infrdred portion

Note|1,t0 entry: The RF spectrum is generally accepted to be from 9 kHz to 3 000 GHz.

3.2.2
equipment under test

EUT

equipment being evaluated according to the requirements of this document

3.2.3

system under test

EUT and auxiliary equipment which are tested together in accordance with the requirements of
this document

Note 1 to entry: The system under test can be made by one or more EUTs, and can also include auxiliary equipment
(see 3.2.7).
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3.2.4

test system

combination of instruments, ancillary equipment, associated equipment and test environment
used to test the system under test according to the specifications of a test method

Note 1 to entry: Examples of elements part of the test system are disturbance generators and amplifiers, coupling
and decoupling networks, coupling planes, test chambers and monitoring devices.

3.2.5
ancillary equipment
transducer connected to a measuring receiver or (test) signal generator and used in the

distgrbancesigmat-transfer betweenrthe EdFand-themeasurimgortestequipment——
EXAMPLE Coupling and decoupling networks, attenuators and antennas.

[SOURCE: CISPR 16-2-3:2016, 3.1.2, modified — Definition rephrased and example added|.

[a—

3.2.6
assopciated equipment
AE
equipment that is not part of the system under test but needed to exercise and/or moniton the
EUT

EXAMPLE A control unit exchanging data and/or transferring power to the ' EUT through a wired interface (e.g. via
Ethefnet or USB), a data logger or an audio/video system.

Note|1 to entry: AE may be either local (within the test system) or,remote.

[SOURCE: CISPR 16-2-3:2016, 3.1.5, modified —Definition rephrased and example and Note
added.]

3.2y
aux|liary equipment

AuxEq

peripheral equipment that is part of the system under test

EXAMPLE An accessory providing(additional functions to a piece of equipment, a wired remote control, an external
battery, an external power supply(ona laptop providing a compatible USB power port.

Note|1 to entry: Certain auxiliary equipment is used to achieve the normal operating conditions of the EUT during
testinlg but it is not provided.or specified for use with the EUT. Accordingly, whilst part of the system under test,[such
auxillary equipment is not_part of the EUT.

[SOURCE: CISPR 16-2-3:2016, 3.1.6, modified — Example and note added.]
3.2.8

mains-operated equipment
equijpment which is not battery operated equipment

3.2.9

battery operated equipment

equipment which is operated only from batteries and cannot perform its intended function when
connected to the mains supply, either directly or via an external power supply (EPS) unit

3.2.10

mains operation

condition where the equipment is powered from the mains supply either directly or via a
dedicated external power supply to perform its intended function(s)

Note 1 to entry: Charging batteries from the mains supply is mains operation.
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3.2.11

battery operation

condition where the equipment is powered only from batteries and there is no provision for the
equipment to perform its intended function(s) when connected to the mains supply, either
directly or via an external power supply (EPS) unit

3.2.12
port
physical interface of the system under test through which electromagnetic energy propagates

Note 1 ta entry: See Figllrn 1

Enclosure port

I
I
I
I
: Signal.port
I
I
I
AC power port  ——————  gystem undertest= EUT [+~ Control port

Wired network port

Signal port

Control port

|

|

I

I

|

|

: |
DC power port ———————— EUT AuxEq : :
I

I

|

|

]

|

I

System under test = EUT + AuxEq

Figure 1 — Examples of ports

3.2.13

enclosure port

physical boundary of the system under test through which electromagnetic fields may radiate
or impinge

3.2.14

power port

port at which a conductor or cable, carrying the electrical input/output power needed for the
operation (functioning), is connected to the equipment

Note 1 to entry: A power port may supply either AC or DC current.

[SOURCE: IEC 61000-6-1:2016, 3.4, modified — Note added]
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3.2.15
signal/control port
port at which a conductor or cable intended to carry signals is connected to the equipment

EXAMPLE Analog inputs, outputs and control lines; data buses; communication networks, etc.

[SOURCE: IEC 61000-6-1:2016, 3.3]

3.2.16

wired network port

port_of connection for voice, data and signalling transfers intended to interconnect widely
displersed systems by direct connection to a single-user or multi-user communication netwprk

Note|1 to entry: Examples of these include CATV, PSTN, ISDN, xDSL, LAN and similar networks.

Note|2 to entry: These ports are connected to screened or unscreened cables and may carry AC brDC power where
this ip an integral part of the telecommunication specification

[SOURCE: CISPR 32:2015, 3.1.32, modified — Note 2 to entry modified]

3.2.17
toy
product designed for, or clearly intended for use in play by childfen under 14 years old

Note|1 to entry: Toys can incorporate motors, heating elements, electrenic circuits and their combination.

Note|2 to entry: The supply voltage of a toy can be provided by abattery or by means of an adapter or a transfqrmer
conngcted to the AC mains supply.

3.2.18

experimental kit
collgction of electric or electronic components intended to be assembled in varjous
compinations

Note|1 to entry: The main aim of an experimental set is to facilitate the acquiring of knowledge by experiment and
resegrch. It is not intended to create a toy or equipment for practical use.

3.2.19

vidgo toy
toy gonsisting of a screen’/and activating means by which the child can play and interact with
the picture shown on-the'screen

Note|1 to entry: Aflparts necessary for the operation of the video toy, such as control box, joy stick, key bpard,
monifor and connegtions, are considered to be part of the toy.

3.2.20

extgrnal power supply
EPS
device having ifs own physical enclosure that converts power supplied by the AT mains into
power at a different voltage

Note 1 to entry: The output voltage of the EPS can be either AC or DC.

3.2.21

representative load

load which is not provided (sold) with the equipment but it is used to exercise the EUT as
specified in the relevant test conditions

Note 1 to entry: Examples are a resistive load or a battery used to load a battery charger output terminals, a
resistive load connected to a secondary coil to exercise an inductive power transfer source or a real inductive power
transfer client. It is common that a representative load is an apparatus commercially available or specified in the
instructions for use.
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3.2.22

representative source

apparatus which is not provided (sold) with the equipment but it is used to power the EUT at its
rated voltage in order to obtain the relevant test conditions

Note 1 to entry: Examples are an EPS or an inductive power source.

Note 2 to entry: This is generally an apparatus commercially available or specified in the instructions for use.

3.2.23
robotic equipment
equiprent-ecapable Hg-Hs-rtended ERAALZ 12} Hrg H H f its

partp without human intervention

Note|1 to entry: The movements can be within a limited space, a pre-programmed space, or a space self-contqolled
by the equipment.

3.2.p4
robotic cleaner
robgtic equipment capable of performing the functions of a cleaner

EXAMPLE Robotic cleaners used to vacuum dust and dirt or to wash floors and windows.

Note|1 to entry: Robotic cleaners typically consist of two parts:
— g battery powered mobile part that performs the cleaning function (cleaning unit), and

— 3 stationary docking station which could, for example, provide “battery charging, data processing and|dust
removal from the mobile cleaner.

3.2.25

radio transmitter
device producing radio-frequency energy inténded to be radiated by an antenna, normally for
the purpose of radio communication

[SOURCE: IEC 60050-713:1998, 713-08-01, 1, modified — "Apparatus" replaced by "devicg

—_

3.2.26

radio receiver
device with associated anténna or including an antenna, used to select the desired rgdio-
frequency signals fromzincident radio-frequency radiation, to amplify them, demodulate them
and|if necessary convert the recovered signals into a usable form by equipment in the scoge of
this [document

3.2.p7
extra low voltage
voItaFIge that does not exceed 50 V between conductors and between conductors and earth,

whephdhe equipment is supplied at rated voltage

[SOURCE: IEC 60335-1:2010, 3.4.1, modified — Deletion of "supplied from a source within the
appliance".]

3.2.28

clock frequency

fundamental frequency of any signal used in the EUT excluding those which are solely used
inside integrated circuits (IC) and those used in radio transmitters or radio receivers

Note 1 to entry: High frequency signals are often generated inside integrated circuits (IC) by phase-locked-loop
(PLL) circuits from lower clock oscillator frequencies outside the IC.
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3.3 Abbreviated terms

AC Alternating Current

AE Associated Equipment

AuxEq Auxiliary Equipment

CDN Coupling and Decoupling Network

DC Direct Current

EPS External Power Supply

ESD ElectroStatic Discharge

EUT Equipment Under Test

FAR Fully Anechoic Room

IR Infrared (Light)

RF Radio Frequency

4 [Classification of apparatus

41| The equipment covered by this document is subdivided-into categories. For gach
categgory, specific requirements are formulated.

4.2 | Category I: equipment containing no electronic controf circuitry.

EXAMPLES Appliances, tools and toys that contain no electronic control circuits and only electromechgnical
comgonents such as switches, thermostats, brush motors,induction motors, heating elements, lighting|toys
contgining only batteries and LED.

Eledtrical circuits consisting of passive components (such as radio interference suppresgion
capacitors or inductors, mains transformers; mains frequency rectifiers) are not considerdd to
be glectronic control circuitry.

4.3 | Category Il: mains operated‘equipment containing electronic control circuitry with no
clock frequency higher than 15 MHz.

4.4 | Category lll: battery ‘operated equipment not included in Category I.

EXAMPLES Appliances,. tools and toys powered by batteries and that include a microprocessor to provide a
seledtion of functions.

NOTE The assignmént to Category Ill is independent of the clock frequency.

Thig category/also includes equipment provided with rechargeable batteries, which can be
chaiged, {directly or indirectly, from the mains. Accordingly, this equipment shall alsq be
subjected 'to the test requirements for mains operated equipment but only when testing| the

cha

ing function

If the equipment can operate its intended functions when connected, directly or indirectly to the
mains, then it is not battery operated. Accordingly, it shall be classified as Category Il, Category
IV or Category V, as applicable, and subjected to the corresponding test requirements when in
mains operation.

4.5
high

4.6
high

Category IV: mains operated equipment containing electronic control circuitry with a

est clock frequency greater than 15 MHz but lower than or equal to 200 MHz.

Category V: mains operated equipment containing electronic control circuitry with a

est clock frequency greater than 200 MHz.
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5

5.1

Tests

Electrostatic discharge

Electrostatic discharge tests (air discharges, contact discharges direct and indirect, as
appropriate) are carried out according to basic standard IEC 61000-4-2:2008, with test signals

and

conditions as given in Table 1.

Table 1 — Enclosure port

H H H HP-- I 4 4
Eavirenmental phenomenon——Fest speeification Festset-up

Eleg

trostatic discharge 8 kV air discharge IEC 61000-4-2:2008
4 kV contact discharge

App
disc

Toi
follo

5.2

Fas
with

y 20 discharges (10 with positive and 10 with negative polarity) toseach sele
harging point. Tests with other (lower) voltages than those given in Table 1 are not requ

entify points for applying the discharges the requirements of IEC 61000-4-2:2008 sha
wed.

Fast transients

transient tests are carried out according to basic standard IEC 61000-4-4:2012, for 2
a positive polarity and for 2 min with a negative polarity, according to the following Tab

cted
red.

| be

min
e 2,

Table 3 and Table 4.

Table 2 — Signal ports, controlports and wired network ports

Environmental phenomenon Testspecifications Test set-up

Fas{ transients common mode 0,5 k\/*(peak) IEC 61000-4-4:2012
5/50ns /T,

5. kHz repetition frequency

Applicable only to ports interfacing'with cables whose total length can exceed 3 m according to the instruction$ for
use

Table 3 — Input and output DC power ports

Environmental phenomenon Test specifications Test set-up

Fas{ transjents*common mode 0,5 kV (peak) IEC 61000-4-4:2012
5/50 ns T,/T,

5 kHz repetition frequency

Not applicable to input ports intended for connection to a battery or a rechargeable battery which shall be removed
or disconnected from the apparatus for recharging. Apparatus with a DC power input port intended for use with an
AC - DC power adaptor shall be tested on the AC power input of the AC — DC power adaptor specified in the
instructions for use or, where none is specified, using an AC - DC power adaptor that meets the apparatus
specifications. For DC input and output ports intended to be connected permanently, the test is only applicable to
cables longer than 3 m.

Wired network ports, which also provide DC power (e.g. Power Over Ethernet) shall be treated as wired network
ports only.

A coupling/decoupling network shall be applied for testing DC power ports.
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Table 4 — Input and output AC power ports

Environmental phenomenon

Test specifications

Test set-up

Fast transients common mode

1 kV (peak)

IEC 61000-4-4:2012

5/50 ns Tr/Td

5 kHz repetition frequency

who

For extra low voltage AC ports and output AC ports, this testing is only applicable to ports interfacing with cables

se total length can exceed 3 m according to the instructions for use.

The specifications of this table shall also apply to AC power ports that facilitate communications (e.g. mains

signaHirg)-
A cqupling/decoupling network shall be used for testing AC power ports.
5.3 | Injected currents, 0,15 MHz to 230 MHz
Inje¢ted current tests are carried out according to the basic standard IE€61000-4-6:2013,|and
according to the following Table 5, Table 6 and Table 7.
For Jarge EUT having only one mains cable and no other cablelléaving the EUT and wherg the
mains cable leaves the EUT at a height of more than 1 m from/the floor the following test|set-
up shall be used:
— fhe mains cable is routed along the enclosure of the EUT straight down to 3,0 cm to 5,0 cm
bove the ground plane and then horizontally ta:the CDN or clamp;
— the CDN or clamp shall be placed at a distance not more than 30 cm from the boundafy of
he EUT. A distance of 20 cm is recommended,;
— see Figure 2 for an example.
NOTE 1 Some refrigerators are an example of large EUT.
Tesy conditions and testing arrangements, especially for measurements from 80 MHg to
230|MHz, shall be clearly specified in the test report.
NOTE 2 Current injection up~to~230 MHz is applied, independent of the dimensions of the equipment ynder
test (EUT).
Thelunmodulated carrier of the test signal is adjusted to the indicated test value. To perform
the {est, the carrieris in addition modulated as specified.
Table 5 — Signal ports, control ports and wired network ports
Environmental phenomenon Test specifications Test set-up
HEC61000=4-62013

RF

1 kHz, 80 % AM

PPEIE W TR Y- V-V-N W TH
U, TO9 VITTZ TU Z20U NITTZ

1V (RMS) (unmodulated)

4 :
urrermt CormmoTT Trouc

150 Q source impedance

for

use.

Applicable only to ports interfacing with cables whose total length may exceed 3 m according to the instructions
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Table 6 —

- 17 -

Input and output DC power ports

Environmental phenomenon

Test specifications

Test set-up

RF current common mode
1 kHz, 80 %AM

0,15 MHz to 230 MHz
1V (RMS) (unmodulated)

150 Q source impedance

IEC 61000-4-6:2013

cables longer than 3 m.

portg only.

Not applicable to battery operated appliances that cannot be connected to the mains while in use.

Not applicable to input ports intended for connection to a battery or a rechargeable battery which shall be removed
or dlsconnected from the apparatus for recharging. Apparatus with a DC power input port intended for use W|th an

the

instjuctions for use or, where none is specified, using an AC — DC power adaptor that meets the apparatus
spegifications. For DC input and output ports intended to be connected permanently, the test is only applicable to

Wirgd network ports, which also provide DC power (e.g. Power Over Ethernet) shall be treated as wired network

A cqupling/decoupling network shall be applied for testing DC power perts.

Table 7 -

Input and output AC power, ports

Environmental phenomenon

Test specifications

Test set-up

RF ¢urrent common mode
1 kHz, 80 % AM

0,15 MHz to 230 MHz
3V (RMS) (unmodulated)

150 Q source impedance

IEC 61000-4-6:2013

sign@lling).

For extra low voltage AC ports and output AC ports, this testing is only applicable to ports interfacing with caples
whope total length may exceed 3 m according to the mant@facturer's functional specification.

The| specifications of this table shall also apply T0-AC power ports that facilitate communications (e.g. mpins

A cqupling/decoupling network«shall be applied for testing AC power ports.
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Dimensions in centimetres

EUT
o
o
y 1\ cP
RGP ©
) IEC

RGP|= Reference ground plane | = Insulating support
CP =|CDN or clamp C = Mains cable

Figure 2 — Example for a test set-up for large“EUTs (e.g. refrigerators) where
the cable leaves the EUT on a height of\more than 1 m above the floor

5.4 Injected currents, 0,15 MHz to 80 MHz

Inje¢ted current tests are carried out according to the basic standard IEC 61000-4-6:2013,|and
according to the following Table 8, Table 9 and Table 10.

Larde EUT shall be measured in\the same way as described in 5.3.

Thelunmodulated carrier_of-the test signal is adjusted to the indicated test value. To perform
the test, the carrier is in‘addition modulated as specified.

Table 8 — Signal ports, control ports and wired network ports

Environmental phenomenon Test specifications Test set-up
RF ¢urrent c6mmon mode 0,15 MHz to 80 MHz IEC 61000-4-6:2013
1 kHz, 80 % AM 1V (RMS) (unmodulated)

150 Q source impedance

Applicable only to ports interfacing with cables whose total length can exceed 3 m according to the instructions for
use.
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Table 9 -

—19 -

Input and output DC power ports

Environmental phenomenon

Test specifications

Test set-up

RF current common mode

0,15 MHz to 80 MHz

IEC 61000-4-6:2013

1 kHz, 80 % AM

1V (RMS) (unmodulated)

150 Q source impedance

Not

applicable to battery operated appliances that cannot be connected to the mains while in use.

Not applicable to input ports intended for connection to a battery or a rechargeable battery which shall be removed
or dlsconnected from the apparatus for recharging. Apparatus with a DC power input port intended for use W|th an

the

instjuctions for use or, where none is specified, using an AC — DC power adaptor that meets the apparatus

spegifications. For DC input and output power ports intended to be connected permanently, the test is not applichble

proided the instructions require external cables not to be longer than 3 m.

Wirgd network ports, which also provide DC power (e.g. Power Over Ethernet) shall be treated as wired network

portg only.

A cqupling/decoupling network shall be applied for testing DC power perts.

Table 10 — Input and output AC power ports
Environmental phenomenon Test specifications Test set-up
RF ¢urrent common mode 0,15 MHz to 80 MHz IEC 61000-4-6:2013
1 kHz, 80 % AM 3V (RMS) (unmodulated)
150 Q source impedance

For extra low voltage AC ports and output AC ports, this testing is only applicable to ports interfacing with caples
whope total length may exceed 3 m according to the insttéctions for use.

The| specifications of this table shall also apply T0-AC power ports that facilitate communications (e.g. mpins
sign@lling).
A cqupling/decoupling network«shall be applied for testing AC power ports.

5.5 | Radio frequency eleetromagnetic fields, 80 MHz to 6 GHz

Radjo frequency electtemagnetic field tests are carried out according to the basic stangard
IEC|61000-4-3:2006, IEC 61000-4-3:2006/AMD1:2007, IEC 61000-4-3:2006/AMD1:2p07/
AMD2:2010, or IEC61000-4-22:2010 or IEC 61000-4-20:2010, and according to Table 11.
Thelunmodulated carrier of the test signal is adjusted to the indicated test value. To perform
the test, the carrier is in addition modulated as specified below.
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Table 11 — Enclosure ports

Environmental phenomenon Test specifications Test set-up
Radio-frequency electromagnetic | 80 MHz to 6 GHz @ IEC 61000-4-3:2006, IEC 61000-4-
field, 1 kHz, 80 % AM 3 V/m (RMS) 3:2006/AMD1:2007 and IEC 61000-4-
(swept test) (unmodulated) 3:2006/AMD2:2010, or

IEC 61000-4-22:2010, or
IEC 61000-4-20:2010 °

The highest frequency up to which tests need to be performed depends on the category of equipment) see
7.2.

[The TEM waveguide method shall be limited to battery operated EUT without cables attached and with a
maximum size according to 6.2 of IEC 61000-4-20:2010 (the largest dimension of the enclosure is-équal to[the
wavelength at the maximum measurement frequency, 300 mm at 1 GHz).

5.6 | Surges

Surge immunity tests are carried out according to basic standard IEC 61000-4-5:2014 |and
IEC|61000-4-5:2014/AMD1:2017, and according to Table 12.

Table 12 — Input AC power ports

Environmental phenomenon Test specifications Test set-up

Surge 1,2/50 (8/20) us T,/T4 IEC 61000-4-5:2014 and IEC 61000-
4-5:2014/AMD1:2017
2 kV line-to-earth;with 12 Q
Impedance

1 kV lineito-line with 2 Q
Impedance

The| specifications of this table shall also~apply to AC power ports that facilitate communications (e.g. mpins
sign@lling).

Five positive and five negative pulses shall be applied as far as applicable, successively:

— Ibetween phase.and phase: 1 kV;,

— Ibetween phase-and neutral: 1 kV;

— Ihbetweenphase and earth: 2 kV;

— and beiween neutral and earth: 2 kV.
The|positive pulses are applied 90° relative to the phase angle of the AC line voltage tq the

EUT, and the negative pulses are applied 270° relative to the phase angle of the AC line voltage
to the EUT. Tests with other (lower) voltages than those given in Table 12 are not required.

No line-to-earth surges are applied to products which do not have provision for connection to
earth.

NOTE The shield of a cable does not provide a dedicated connection to earth.
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Table 13 — Wired network ports

Environmental phenomenon Test specifications Test set-up

Surge 1,2/50 ps (8/20 ps) T,/T, IEC 61000-4-5:2014 and
IEC 61000-4-5:2014/AMD1:2017

1 kV line-to-earth (unshielded)
0,5 kV shield-to-earth (shielded)

(including coupling resistance)

Only applicable to wired network ports that can connect directly to cables leaving the building structure.

NOTE Examples of ports that meet the above condition are typically those supporting xDSL, PSTN and_similar

communications. LAN and similar are examples of ports that do not meet the above condition.

Wired network ports which also provide DC power (e.g. Power Over Ethernet).shall be tregated
as wired network ports only.

5.7 | Voltage dips

Tests concerning voltage dips are carried out according to basic standard IEC 61000-4-11:4020,
and| according to the following Table 13. The voltage interruption tests according to

IEC

61000-4-11:2020 are not performed.

Table 14 — Input AC power ports

T

Environmental Test level Durations for Test set-up
phenomena in % U; voltage dips
50 Hz 60 Hz
Vpltage 100 0 0,5 cycle 0,5 cycle IEC 61000-4-11:2020
dips in %
U. ° 60 40 10 cycles 12 cycles | The voltage changes
T shall occur at zero
30 70 25 cycles 30 cycles crossing.
U- Is the rated voltage of the EUT.

6

A fu
the
the

Performance criteria

EMC testing, shall be provided by the manufacturer and noted in the test report, base
ollowing:criteria.

Perf|o

rmance criterion A: The apparatus shall continue to operate as intended during the

hctional desefiption and a definition of performance criteria, during or as a consequendge of

H on

est.

No degradation of performance or loss of function Is allowed below a periormance level
(or permissible loss of performance) specified by the manufacturer, when the apparatus is used
as intended. If the minimum performance level or the permissible performance loss is not
specified by the manufacturer, then either of these may be derived from the product description
and documentation, and from what the user may reasonably expect from the apparatus if used
as intended.
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Performance criterion B: The apparatus shall continue to operate as intended after the test.
No degradation of performance or loss of function is allowed below a performance level
(or permissible loss of performance) specified by the manufacturer, when the apparatus is used
as intended. During the test, degradation of performance is allowed, however no change of
actual operating state or stored data is allowed to persist after the test. If the minimum
performance level or the permissible performance loss is not specified by the manufacturer,
then either of these may be derived from the product description and documentation, and from
what the user may reasonably expect from the apparatus if used as intended.

Performance criterion C: Temporary loss of function is allowed, provided the function is self-
recoverable or can be restored by the operation of the controls. or by any operation specified
in the instructions for use.

The|selection, the specification of functions, and the permissible degradation is’ left to| the
resgonsibility of the manufacturer.

Anngex A serves as a guide to formulate the permissible degradation of tHe-equipment upder
test|(EUT) caused by electromagnetic phenomena.

7 [|Applicability of immunity tests

7.1 General

7.1.1 The immunity tests for equipment covered bycthis document shall be applied to| the
releyant ports of the EUT, as applicable (see 7.2), following the specifications and requiremgnts
given in Clause 5, Table 1 to Table 14.

Tes{s shall be carried out only on those ports‘that can be subjected to disturbances dyring
normal operation of the equipment.

Each of the tests specified in this document shall be conducted individually. The order in which
the fests are conducted is the sole responsibility of the test laboratory.

7.1.2 It may be determinedfrom consideration of the electrical characteristics and usade of
a pgrticular equipment that(some of the tests are inappropriate, and therefore unnecessary. In
such cases, the decision not to test and the reasons behind that decision shall be recordgd in
the {est report.

7.2 | Application of tests for the different categories of apparatus
7.2.1 General
The|EUT shall be subjected to the tests specified in 7.2.2 to 7.2.6, as applicable, and me¢t or

excged. the corresponding performance criteria, the category of equipment being determ|ned
fro Clause 4

The performance observed during the assessment of the EUT shall be noted in the test report.

7.2.2 Category |

Category | equipment is deemed to comply with the immunity requirements of this document
without testing.
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7.2.3 Category Il

Table 15 — Immunity tests applicable to Category Il

. Performance Test specifications
Environmental phenomenon s
criterion (see subclause)
Electrostatic discharges B 5.1
Electric fast transients B 5.2
Injected currents
A 5.3
150 kHz to 230 MHz
Surges B 5.6
Voltage dips C 5.7

7.2.4 Category lll

Table 16 — Immunity tests applicable to Category-Ii

Environmental bhenomenon Performance Test specifications
P criterion (see subclause)
Electrostatic discharges B/C?@ 5.1
Electric fast transients B 5.2
Injected currents
A 5.4
150 kHz to 80 MHz

Radio frequency electromagnetic fields © © A 55

80 MHz to (F) MHz '
Surges B 5.6

a8 Performance criterion C may be applied to toys not using score or data entered by the user (e.g.
musical soft toys and sounding toys):

The frequency (F), up to which this test needs to be performed, is determined from either Table 17
or Table 18, according to the principle for distinguishing between categories IV and V.

¢ For Category lll toys, the-radio frequency electromagnetic fields test shall be applicable only for
ride on toys.

7.2,

T

Category. 1Y

Table 17 — Immunity tests applicable to Category IV

. Performance Test specifications
Environmental phenomenon s
criterion (see subclause)
E:cutluotat;u d;ouhalyco Lh) 51
Electric fast transients B 5.2
Injected currents
A 5.4
150 kHz to 80 MHz
Radio frequency electromagnetic fields
A 5.5
80 MHz to 1 000 MHz
Surges B 5.6
Voltage dips C 5.7
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7.2.6 Category V

Table 18 — Immunity tests applicable to Category V

Environmental phenomenon Perf_orm_ance Test specifications
criterion (see subclause)
Electrostatic discharges B 5.1
Electric fast transients B 5.2
Injected currents 150 kHz to 80 MHz A 5.4
Radio frequency electromagnetic fields
80 MHz to 6 GHz " >
Surges B 5.6
Voltage dips C 5.7

7.2.¥ Exceptions

Performance criterion C may be applied to surge testing, if such degradation of performance
does not affect the ability of the user to operate the equipment as intended.

NOTE Surges can trigger overvoltage protection circuits that shutdown the.equipment. The approach to recovgr the
operdting conditions interrupted by the surge depends on the particular type of equipment (e.g. attended or not). As
long ps the above principle is satisfied such occurrences are acceptablé.because not frequent.

8 [Test conditions

8.1 General

The| tests shall be carried out within the'specified or typical environmental range for|the
equipment and with the EUT operated from the intended power supply sources according tq 8.2
andfor 8.3, as appropriate.

NOTE 1 Variations of the environmental conditions and power supply can influence the test results.

Testing shall be performed in” the operating mode(s) expected to be the most susceplible
congistent with normal use,-in order to assess all relevant functions. If such operating mgdes
are hot specified at the_time of testing, the EUT shall be tested in all relevant operating mades
expe¢cted for intendedyuse.

To reduce the amount of testing, it is recommended to select one or more modes of opergtion
that|exercise.multiple functions during the application of each test.

NOTE 27 Operating modes can be made by the combination of different functions operated simultaneously (e.g. for
a vaquum cleaner the nozzle to beat a carpet can be operated in addition to the suction function).

NOTE 3 Certain functions can be operated only simultaneously (e.g. the heating function of certain heating
appliances can be active only when associated with a ventilation function that maintains the heating elements within
the appropriate temperature range).

Unless otherwise specified in this document, the tests shall be made while the equipment is
operated in the load and ambient conditions specified in Annex A of CISPR 14-1:2020.

NOTE 4 For example a tumble dryer is loaded with the same cotton sheets specified in A.1.12 of CISPR 14-1:2020.

Where the test conditions are not specified in CISPR 14-1, these shall be obtained from the
instructions for use, which in any case take precedence. Alternatively, RF continuous
disturbances (electromagnetic fields and current injection) may also be applied while, at random,
the selected modes of the EUT are sequentially set into operation, ensuring that the operator
does not influence the result.
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NOTE 5 See 8.6 for equipment having functions within the scope of different standards.

8.2
8.2.1

Mains operation

Voltage at the AC mains port

During the tests, the EUT shall be operated at the rated voltage specified for the equipment.

For single-phase equipment with a rated voltage range in the range between:

100 V to 127 V, testing shall be done at one nominal voltage within this range; the

recommendedtest voltaae ise- 120 \/-
Fo-coeRae8a+testortago+o—= X~

Whgre applicable, the same applies to the AC mains port of EPS.
Mulli-phase equipment shall be tested applying the same principles set-out above.

For three-phase equipment with a rated voltage range inthee range between:

8.2.2

200 V to 240 V, testing shall be done at one nominal voltage within this range;| the
recommended test voltage is 230 V;

100 V to 240 V, testing shall be done at one nominal voltage within the range 100 |V to
127 V, or at one nominal voltage within the range 200 V to 240 V. HoweVver, the usgr of
this document may specify that the equipment is tested twice; once at one nonjinal
voltage within the range 100 V to 127 V and once within the range 200 V to 240 V. [This
decision shall be recorded in the test report.

200 V to 240 V, testing shall be done at gne nominal voltage within this range;| the
recommended test voltage is 220 V;

380 V to 450 V, testing shall be donevat one nominal voltage within this range;| the
recommended test voltage is 400 V.

Frequency at the AC mains port

During the tests, the EUT shall be .operated at the rated frequency specified for the equipment.

If the equipment has more than one rated frequency (e.g. 50 Hz and/or 60 Hz), then the EUT

shall be tested at one of these frequencies only.

If the equipment hasca rated frequency range (e.g. 50 Hz to 60 Hz), then the EUT shall be tegted

at one frequency within that range.

8.3

8.3.1

DC operation

Battery operation

Whr ntoctina Aan ELIT far hattary Aanaratinmn tha tvyna Af hattarine end and thailr nannantinn ha”
SRSt o= oo ottty Speiato ety p oottt s oS e aata e EoneeHon—=

be as specified in the instructions for use. If the instructions provide for different ratings of
batteries to be used, the batteries with the highest capacity (e.g. in Ah) should be used.

Fully charged batteries shall be used when starting each test. During the test, the battery
condition shall be adequate to maintain normal operating conditions.

If the battery is charged from the AC mains supply, the equipment shall be treated in this
operation mode as mains operated equipment.

8.3.2

Operation from a DC supply other than a battery

During the tests, the EUT shall be operated at the rated voltage specified for the DC powered
equipment using a representative source.
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DC powered equipment which operate from a dedicated DC supply unit (e.g. EPS) shall be
tested using the DC supply unit supplied, specified or recommended in the instructions for use.
Where the DC supply unit is not specified nor recommended in the instructions for use, or not
made available at the time of testing, a representative source providing the rated voltage and
current specified for the equipment shall be used. The representative source chosen shall be
adequate to meet the specifications of the EUT and shall meet the performance criteria of this
document when operated in combination with the DC powered equipment.

The representative source used shall be documented in the test report.

84 S ifio-test it
8.4.1 Control settings

If the control of the equipment can be set at different levels (e.g speed, temperature), a sefting
belgw maximum is recommended, preferably at approximately 50 % level.

8.4.2 Auxiliary equipment

If the equipment can be connected to the auxiliary equipment, then the EUT shall be tepted
while connected to the minimum configuration of auxiliary equipment units necessary to
exelcise all existing ports. If the auxiliary equipment is not inclduded with the equipment ofl not
proVided at the time of testing, representative samples that ‘meet the specifications of| the
instjuctions for use of the equipment shall be used.

Whegn the EUT and the auxiliary equipment are sold separately and are to be used with diffgrent
moﬂlels of equipment (e.g. video toy cartridges), the‘@uxiliary equipment shall be tested with at
leasft one representative hosting equipment that meets the specifications of the auxiliary
equipment.

8.4.3 Specific equipment
8.4.8.1 Microwave ovens

Appliances with a microwave oyén function shall be loaded with (1,0 + 0,5) | tap water; for Jong
lasting tests the application of the disturbance may be paused to refill the load.

8.4.3.2 Toys and experimental kits

Toys are operated.urider normal operation conditions taking into account the foreseeable [way
in which the toy would be used by children. If applicable, the EPS supplied with the toy shall be
used. If the ERS is not made available with the toy or none is recommended for usg, a
representative)source shall be used.

Experimental kits intended for education and play are not required to be tested.

8.4.3.3 Robotic equipments
8.4.3.3.1 General

Batteries for mobile parts shall be fully charged when starting each test. During the test, the
battery condition shall be adequate to maintain normal operating conditions. If the battery
charge is depleted down to a level for which normal operating conditions are not maintained, in
order to complete the test the battery shall be recharged or replaced with one of the same type
which is fully charged.

Where the mobile part is powered through a cable, the cable shall be of the necessary length
to enable the movements of the mobile part within the test setup as provided in 8.4.3.3.2 and
8.4.3.3.3.


https://standardsiso.com/api/?name=f98a397a999ff59acedd138cf3eabb03
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