IEC 60601-1-2:2007

IEC IEC 60601-1-2

Edition 3.0 2007-03

INTERNATIONAL
STANDARD

N(ERME
INTERNATIONALE

v@)
ly and-essential performance —

patibility — Requirements and tgsts

Partie 1-2: Exigences géné S.potir tasécurité de base et les performances
essentielles <:§r N atérale patibilité électromagnétique —

N
Yy i
Y/
, —

Fa /w%\ /


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyrlght de la CEIl ou si vous deswez obtenir des droits supplementa|res sur cette
publicag v yo-derésidenee -

IEC Cgntral Office
3, rue fle Varembé
CH-12[11 Geneva 20
Switzefland
Email:linmail@iec.ch
Web: www.iec.ch
About the IEC
ublishes
have the
ittee,...).
. Available
efinitions
echnical
sts
If you wish to give us his b|IC ion or need further assistance, please visit the Customet Service
Centre HAQ or contact
Email: cgc@iec.ch
Tel.: +4122 919 02 1
Fax: +41) 22 919(6(3\0\
A prop
La Com blie des
normes i
A prop
Le contgnu’technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition |a plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

IEC IEC 60601-1-2

Edition 3.0 2007-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medigal electrical equipment —
Part 1-2: General requirements forbas
Collateral standard: Electromag eti%

afety andessential performance —

R3 ibility — Requirements and tgsts
Appareils électroméc
Partie 1-2: Exigenc
essentielles rm
Exigences et i

a-sécurité de base et les performances
patibilité électromagnétique —

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X F
CODE PRIX

ICS 11.040.01; 33.100.10; 33.100.20 ISBN 2-8318-9050-0


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

-1-=

SC 62A/Publication IEC 60601-1-2 (2007), Third edition/I-SH 01
MEDICAL ELECTRICAL EQUIPMENT -

Part 1-2: General requirements for
basic safety and essential performance —
Collateral standard: Electromagnetic compatibility —
Requirements and tests

INTERPRETATIONSHEET

This ipterpretation sheet has been prepared by SC 62A: Comm aspectgof\eléctrical

equipment used in medical practice.

The text of this interpretation sheet is based on the following d

ISH Report o otm\\
62A/685/ISH /6/2A/694ND ‘\>

Full information on the voting for the gpx roval ) in the
report pn voting indicated in the above
Subcljuse 6.2.2.2 ¢e)
(This i$ also app@l
This sy
The b of its

NOM
This is

Thel testsmay~be performed at any input power voltage and frequency within the ME
EQUIPMENT or MEYSYSTEM RATED voltage and frequency range. If the ME EQUIPMENT or ME
SYS[TEMW is tested at one power input voltage and one power input frequency meeting this
specification, it is not necessary to re-test at additional voltages or frequencies.

Subclause 6.2.3.2 j) (Radiated RF IMMUNITY)
(This is also applicable to Subclause 36.202.3 b) 10) in [IEC 60601-1-2:2001.)

This subclause states the following:

The test may be performed with the ME EQUIPMENT or ME SYSTEM powered at any one of its
NOMINAL input voltages and frequencies.

This is clarified by the following:

1) A consolidated edition 2.1 exists (withdrawn) including IEC 60601-1-2:2001 and its Amendment 1 (2004).
March 2010 ICS 11.040.01; 33.100.10; 33.100.20 French text overleaf
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The test may be performed at any power input voltage and frequency within the ME
EQUIPMENT or ME SYSTEM RATED voltage and frequency range. If the EQUIPMENT or SYSTEM is
tested at one power input voltage and one power input frequency meeting this
specification, it is not necessary to re-test at additional voltages or frequencies.

Subclause 6.2.4.2 e) (EFT/burst IMMUNITY)
(This is also applicable to Subclause 36.202.4 b) 5) in IEC 60601-1-2:2001.)

This subclause states the following:

For NF—ar et : : eHtprevettage—se ngs or
autgranging voltage cap RATED
inpyt voltages. The test may be performed with the ME EQUIPMENT oOf ered at
any|one of its NOMINAL power frequencies.

This is|clarified by the following:

For ngs or
autd ximum
ME 1 at any
pow the ME
EQU yuency
meé pes or

frequencies.

(This i$ also applicable to Subcla

This subclause states tf

For|ME EQUIP, 3 ngs or
autgranging z RATED
inpgt voltages. TH ered at
any .
This is

For ngs or
aut( ximum
ME E YSTEM RATED power input voltages. The test may be performed|at any

power input ncy within the ME EQUIPMENT or ME SYSTEM RATED range. If the ME
EQUIPMENT or ME'SYSTEM is tested at power input voltages and a power input frequency
meeting these specifications, it is not necessary to re-test at additional voltages or
frequencies.

Subclause 6.2.6.2 j) (Conducted RF IMMUNITY)
(This is also applicable to Subclause 36.202.6 b) 10) in IEC 60601-1-2:2001.)

This subclause states the following:

The test may be performed with the ME EQUIPMENT or ME SYSTEM powered at any one of its
NOMINAL input voltages and frequencies.

This is clarified by the following:

The test may be performed at any power input voltage and frequency within the ME
EQUIPMENT or ME SYSTEM RATED voltage and frequency range. If the EQUIPMENT or SYSTEM is

March 2010 ICS 11.040.01; 33.100.10; 33.100.20 French text overleaf
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tested at one power input voltage and one power input frequency meeting this

specification, it is not necessary to re-test at additional voltages or frequencies.

Subclause 6.2.7.2 c) (Voltage dips and interruptions IMMUNITY)
(This is also applicable to Subclause 36.202.7 b) 4) in IEC 60601-1-2:2001.)

This subclause states the following:

For ME EQUIPMENT and ME SYSTEMS that have, for power input, multiple voltage settings or
autoranging voltage capability, the test is performed at the minimum and maximum RATED
input voltages. The test is performed at the minimum RATED power frequency.

This is|clarified by the following:

For|ME EQUIPMENT and ME SYSTEMS that have, for power input, | ngs or
autgranging voltage capability, the test shall be performed at the my Ximum
ME EQUIPMENT or ME SYSTEM RATED input voltages. The test : the ME
EQUIPMENT or ME SYSTEM powered at the minimum RA he ME
EQUIPMENT or ME SYSTEM is tested at power input vol /nput frequency
meegting these specifications, it is not necessary jes or
frequencies.

Subclause 6.2.8.1.2 (Power-frequency
(This i
This st

a)

nat ME
5 need

4E SYSTEM iS INTERNALLY POWERED or powered flom an
the test is performed at both 50 Hz and 60 Hz, wjth the
QUIPMENT and ME SYSTEMS intended for use only in| areas

b)
The'test may Be performed with the ME EQUIPMENT or ME SYSTEM powered at any|one of
itS/NOMINAL power voltages.

Item b) is clarified by the following:
The test may be performed at any power input voltage within the ME EQUIPMENT or ME

SYSTEM RATED power input voltage range. If the EQUIPMENT or SYSTEM is tested at one
power input voltage, it is not necessary to re-test at additional voltages.

For EMISSIONS, IEC 60601-1-2 references CISPR 11. IEC 60601-1-2 does not add any
clarification regarding the power input voltage and frequency during EMISSIONS testing.

Subclause 7.5.3 of CISPR 11:2009 states the following:
Mains power at the nominal voltage shall be supplied.

This is clarified by the following:

March 2010 ICS 11.040.01; 33.100.10; 33.100.20 French text overleaf
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The test may be performed at any input power voltage and frequency within the ME
EQUIPMENT or ME SYSTEM RATED voltage and frequency range. If the ME EQUIPMENT or ME
SYSTEM is tested at one power input voltage and one power input frequency meeting this
specification, it is not necessary to re-test at additional voltages or frequencies.

Subclause 9.1 of CISPR 11:2009 states the following:
Power at the nominal voltage shall be supplied.

This is clarified by the following:

The test may be performed at any input power voltage and frequency within the ME
EQUIPMENT or ME SYSTEM RATED voltage and frequency range. If the ME or ME
SYS[TEM is tested at one power input voltage and one power input fj ing this
spektification, it is not necessary to re-test at additional voltages or,

These [clarifications will remain valid until a new version of IEC

March 2010 ICS 11.040.01; 33.100.10; 33.100.20 French text overleaf
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 1-2: General requirements for basic safety
and essential performance —
Collateral standard:
Electromagnetic compatibility — Requirements and tests

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organizatiq
all national electrotechnical committees (IEC National Committees).
interhational co-operation on all questions concerning standardization in t

mprising
promote
elds. To

this end and in addition to other activities, IEC publishes International\Standatds i iffcations,
Technical Reports, Publicly Available Specifications (PAS) and e 2 hs “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committées; NNati ommittee interested

in the subject dealt with may participate in this preparatory N ' rnmental apd non-
govdgrnmental organizations liaising with the IEC also participate i is™p ioQ. collaborateg closely
with |the International Organization for Standardization (I i i onditions deternjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC gr technlc arly as possible, an intefnational
conslensus of opinion on the relevant subjects : i itee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendati

s uSe and are accepted by IEC National
Committees in that sense. While all reasonfable efforts

e t of IEC

Publjcations is accurate, IEC cannot be ponsible Yor the way in which they are used or|for any
misipterpretation by any end us %

4) In ofder to promote internati C\ Nationgl 2ommittees undertake to apply IEC Pubjications

trangparently to the maxi
betw

iergence
cated in

the |

5) IEC for any
equi

6) Allu

7) Nol erts and
men mage or
othe es) and
exps her IEC
Publ

8) Atte htions is
indispensab

9) Attention s drawnNo the possibility that some of the elements of this IEC Publication may be the sybject of

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

International standard IEC 60601-1-2 has been prepared by IEC subcommittee 62A: Common
aspects of electrical equipment used in medical practice, of IEC technical committee 62:
Electrical equipment in medical practice.

This third edition constitutes a collateral standard to IEC 60601-1: Medical electrical
equipment — Part 1. General requirements for safety and essential performance hereafter
referred to as the general standard.

This document cancels and replaces the second edition of IEC 60601-1-2, and constitutes a
technical revision.
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This edition of IEC 60601-1-2 was revised to structurally align it with the 2005 edition of
IEC 60601-1 and to implement the decision of IEC subcommittee 62A that the clause
numbering structure of collateral standards written to IEC 60601-1:2005 would adhere to the
form specified in ISO/IEC Directives, Part 2:2004. The principle technical changes are in
Clause 4, which now recognizes that there is a general requirement for a risk management
process in IEC 60601-1:2005.

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

FDIS Report on voting
62A/560/FDIS 62A/567/RVD
Full information on the voting for the approval of this standard can be/foung~i port on

voting jindicated in the above table.
This pdiblication has been drafted in accordance with the ISO/IE

In the hts for

safety ppplicable to:
- as
— a dpecific characteristic of all MED)C ' 7 in the

general standard (e.g. alarm syst
In this

- req
— tesf specifications: ita¥

— infofmative material appe S ) er type.
Nornative text of tables is a|so z

— TERMS DEFIN
NOTED: SMALL

OR AS

NOTE C and in
stateme H for the
OPERAT( dards.
In refefri
“cldg sive of
all
— “supclause” means a numbered subdivision of a clause (e.g. 6.1, 6.2 and 6.2.1 |are all

suljclauses of Clause 6).

References to clauses within this standard are preceded by the term “Clause” followed by the
clause number. References to subclauses within this standard are by number only.

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“shall” means that compliance with a requirement or a test is mandatory for compliance
with this standard;
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- “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

- “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

Clauses, subclauses, items and definitions for which a rationale is provided in informative
Annex A are marked with an asterisk (*).

A list of all parts of the IEC 60601 series, under the general title: Medical electrical
equipment, can be found on the IEC website.

The cgmmittee has decided that the contents of this publication will rexgain un d until
the mgintenance result date indicated on the IEC web site under "hi{p:/iw ied.ch" in
the dafa related to the specific publication. At this date, the publicati i

* recpnfirmed;
* withdrawn;
* replaced by a revised edition, or

)
S
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INTRODUCTION

The need for establishing specific ELECTROMAGNETIC COMPATIBILITY standards for MEDICAL

ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS is well recognized.

In particular, the existence of ELECTROMAGNETIC EMISSION standards is essential for the

protection of:
— safety services;
— other MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS;

— electrical equipment that is not ME EQUIPMENT (e.g. computers);

— tel¢communications (e.g. radio/TV, telephone, radio-navigation).

Of even more importance, the existence of ELECTROMAGNETIC IMMU
to asqure safety of MEDICAL ELECTRICAL EQUIPMENT and MEDI
ELECTROMAGNETIC COMPATIBILITY (see Definition 3.4) differs

sential
STEMS.
safety

covered by IEC 60601-1 because the electromagnetic phenom egrees
of severity, in the normal use environment of all MEDICAL EDICAL
ELECTRICAL SYSTEMS and by definition the equipment mu ” within its
intend¢d environment in order to establish ELECTROMA . Th|s meahs that
the cgnventional single fault approach to safet for applicafion to

ELECTHOMAGNETIC COMPATIBILITY standards. The STURBANCE envir(

nment

can b¢ compared to ambient tempeyra A pheric pressure. MEDICAL
ELECTR ECTR v experience environmental
conditi ithi d fo extended periods of time. ’:F with
atmosy » ENT or
MEDICAL ELECTRICAL SYSTEM may not he a t levels on a continuous bas|s. The
IMMUNI ified i i aters andapd (IEC 60601 TEST LEVELS) repgresent
the rar i o a enyironment. Therefore, under these conditions,
the pef A would

also bg

MEDICAL ELECTRK ELECTRICAL SYSTEMS are used in the prag

tice of

medicine because . If MEDICAL ELECTRICAL EQUIPMENT or a
MEDICAL ELECTRICA provide its needed FUNCTION, because of a lack of
IMMUNI mal use environment, this interferes with the pragtice of
medici dered an acceptable situation.

This 4dditi izes \that there is a shared responsibility between MANUFACTURERS,
RESPO § AJIONS and OPERATORS to ensure that MEDICAL ELECTRICAL EQUJPMENT
and M E CAL SYSTEMS are designed and operated as intended. The MEDICAL
ELECTR ‘ or MEDICAL ELECTRICAL SYSTEM MANUFACTURER’S responsibility is to
design| and-manufacture to meet the requirements of this collateral standard and to d|sclose
informati patible

ELECTROMAGNETIC ENVIRONMENT can be maintained in order that the MEDICAL ELECTRICAL

EQUIPMENT or MEDICAL ELECTRICAL SYSTEM will perform as intended.
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Because the practice of medicine involves many specialities, there will by necessity be
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS that are designed to perform
a variety of FUNCTIONS. Some FUNCTIONS involve, for example, measurement of signals from a
PATIENT that are of very low levels when compared to ELECTROMAGNETIC NOISE levels that can
be coupled into MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS during the
ELECTROMAGNETIC IMMUNITY testing specified in this collateral standard. Because of the proven
benefits of many such MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, this
collateral standard allows the IMMUNITY TEST LEVELS to be lowered, provided there is sufficient
justification based on physical, technological or physiological limitations. In this case, the
MANUFACTURER is required to disclose the levels at which the MEDICAL ELECTRICAL EQUIPMENT
or MEDICAL ELECTRICAL SYSTEM meets the performance requirements of this collateral standard
and to_specify the characteristics of the ELECTROMAGNETIC use environment and how this
enviropment is established, in which the MEDICAL ELECTRICAL EQUJPME or/AMEDICAL

ELECTRICAL SYSTEM will perform as intended.

This co¢llateral standard also recognizes that for certain environments, hj | EVELS
may bg¢ required. Research necessary to determine how to identif ; i at may
requirg higher IMMUNITY LEVELS, as well as what the levels should SN

Finally] this collateral standard recognizes that for R TRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, higher Jévels 0 ‘ N order
to estgdblish a broader safety margin, even for use(in ¢ nedi hment.

Therefpre, this collateral standard specifies ad i DRTING

This collateral standard is based on existi epared by subcommittge 62A,
technigal committee 77 (electromagnetfic compati tween electrical equipment in¢luding
networks) and CISPR (International sp¢ adio interference).

The EYECTROMAGNETI svspecified by this collateral standgrd are
generglly applicable t ENT and MEDICAL ELECTRICAL SYSTEMS as

defined in 3.63 i |d ' the \ andard. For certain types of MEDICAL ELEQTRICAL

EQUIPMENT and g
the spgecial requivém 8
encouraged to refert widance in the application of this collateral standardgl.
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1 Sgc

1.1
This |

MEDIC
ME EQU

This ¢
ME SYS

1.2
The o

ELECTR
requirg

1.3
1.3.1

For ME

When
combir

1.3.2

ope,—objectandrelated-standards
[ Scope

ternational Standard applies to the BASIC SAFETY and E
L ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYS
IPMENT and ME SYSTEMS.

pllateral standard applies to ELECTROMAGNETI
TEMS.

Dbject

Related standard

EQUIPME@d A
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MEDICAL ELECTRICAL EQUIPMENT -

Part 1-2: General requirements for basic safety
and essential performance —
Collateral standard:
Electromagnetic compatibility — Requirements and tests

sis for particular standards.

IEC 60601-1

eral standard complements I[EC 60601-1.

or

Particular standards

E EQUIPMENT and

bject of this collateral standarq i i requirements and tepts for
OMAGNETIC COMPATIBILITY of ME EQ\ ; MS. They are in additior] to the

in

lateral

A requirement in a particular standard takes priority over the corresponding requirement in
this collateral standard.

2 Normative references

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

IEC 60417, Graphical symbols for use on equipment
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IEC 60601-1:2005, Medical electrical equipment — Part 1. General requirements for basic
safety and essential performance

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current <16 A per phase)

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
fluctuations and flicker in low-voltage supply systems for equipment with rated current <16 A

IEC 61|000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testi rement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: 1
techniques — Radiated, radio-frequency, electromagnetic field iy

rement
IEC 61|000-4-4, Electromagnetic compatibility (EMC) — Patt™4-4; T¢ : rement

IEC 61|000-4-5, Electromagnetic compatibility (EMQ ; ] rement
techniques — Surge immunity test

IEC 61|000-4-6:2003, Electromagnetq ‘ Part 4-6: Testing and
measufement techniques — Immunity g di g, induced by radio-frequency
fields 1)

Amendment 1 (2004)
Amendment 2 (2006)

IEC 61|000-4-8, Electromagnetrs l 1C) — Part 4-8: Testing and measufement

IEC 61000-4-11 patipilty (EMC) — Part 4-11: Testing and measuring
techniques —Vol [ ] i

CISPR ieatific and medical (ISM) radio-frequency equipment —
Electrgmagnetic actéristics — Limits and methods of measurement

CISPR| e_compatibility — Requirements for household appliances, ¢lectric
tools ajnd siilar ax art 1: Emission

CISPR 1 2 ethods of measurement of radio disturbance characteristics of
electrigal lightingand similar equipment

CISPR| 46-1-2, Specification for radio disturbance and immunity measuring apparatys and
methodS — Part 1-2. Radio distarbance ana immuanity measuring apparatus — Ancillary
equipment — Conducted disturbances

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

1) There exists a consolidated edition 2.2 (2006) that includes IEC 61000-4-6 (2003) and its Amendment 1 (2004)
and Amendment 2 (2006).
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005,
IEC 60601-1-8:2006 and the following definitions apply.

NOTE 1 Where the terms “voltage” and “current” are used in this document, they mean the r.m.s. values of an
alternating, direct or composite voltage or current unless stated otherwise.

NOTE 2 The term *“electrical equipment” is used to mean ME EQUIPMENT or other electrical equipment. This
standard also uses the term “equipment” to mean ME EQUIPMENT or other electrical or non-electrical equipment in
the context of an ME SYSTEM.

NOTE 3 An index of defined terms is found beginning on page 121.

3.1
(IMMUNITY) COMPLIANCE LEVEL

level Igss than or equal to the IMMUNITY LEVEL for which the ME EQUIPME
the redquirements of the applicable subclause of 6.2

T or ME SYSTEM meets

NOTE [Additional requirements for COMPLIANCE LEVELS are specified in 5.2.2¢

3.2
* DEGRJADATION (of performance)

undesired departure in the operational performance ¢
intend¢d performance

an ME SYSTEM ffom its

NOTE [The term "DEGRADATION" can apply to te
[IEV 161-01-19, modified]

3.3
* EFFECTIVE RADIATED POWER
ERP
power [required at the inpu - y tion at
any spgcified distance

NOTE s used by jHe IT
without qualificatio @

[IEV 161-04-16, mod

appears

3.4
ELECTR
EMC
ability
ENVIRQO
that en

ME SYSTEM to function satisfactorily in its ELECTROMAGNETIC
ducing intolerable ELECTROMAGNETIC DISTURBANCES to anything in

3.5
* ELECTROMAGNETIC DISTURBANCE

any electromagnetic phenomenon that may degrade the performance of a device, equipment
or system

NOTE An ELECTROMAGNETIC DISTURBANCE may be ELECTROMAGNETIC NOISE, an unwanted signal or a change in
the propagation medium itself.

[IEV 161-01-05, modified]


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

60601-1-2 © |IEC:2007 -13 -

3.6
(ELECTROMAGNETIC) EMISSION
phenomenon by which electromagnetic energy emanates from a source

[IEV 161-01-08]

3.7
ELECTROMAGNETIC ENVIRONMENT
totality of electromagnetic phenomena existing at a given location

NOTE In general, the ELECTROMAGNETIC ENVIRONMENT is time dependent and its description may need a statistical
approach.

[IEV 161-01-01]

3.8

ELECTROMAGNETIC NOISE
time-varying electromagnetic phenomenon apparently not conyeyi fortatian which
may bg superimposed on or combined with a wanted signal

[IEV 161-01-02]

3.9
ELECTROSTATIC DISCHARGE
ESD

transfgr of electric charge between bodies of different Ie@)sta i
through direct contact

potential in proximity or

[IEV 161-01-22]

3.10
* EXCLYUSION BAND

frequepcy band for inte romagnetic energy that extends from -5 %
to +5 % of the frequency;, eception for frequencies of reception greater

than of equal to/8Q MK 10 % of the frequency, or frequency band, of
reception for frec'

NOTE Pther definitiong s

3.1

* FUNCTION

clinicall S\ orm in
the dia§ tion of

diseasp, inju

3.12
IEC 60601 TEST LEVEL
IMMUNITY TEST LEVEL spécified In 6.2 by this collateral standard or a particular standard

3.13

* IMMUNITY (to a disturbance)

ability of ME EQUIPMENT or an ME SYSTEM to perform without DEGRADATION in the presence of
an ELECTROMAGNETIC DISTURBANCE

[IEV 161-01-20, modified]
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3.14

IMMUNITY LEVEL

maximum level of a given ELECTROMAGNETIC DISTURBANCE incident on a particular device,
equipment or system for which it remains capable of operating at a required degree of
performance

[IEV 161-03-14]

3.15

IMMUNITY TEST LEVEL

level of a test signal used to simulate an ELECTROMAGNETIC DISTURBANCE when performing an
IMMUNITY test

[IEV 161-04-41]

3.16

INFORMATION TECHNOLOGY EQUIPMENT
ITE

equipnent designed for the purpose of

a) recgiving data from an external source (such as a data in

b) penforming some processing functions on the re

c) providi ata or
imgges)

NOTE Itiplicity

of perio Linctions

such as retrieval

and transfer, and reproduction of data as images.

[IEV 161-05-04]
3.17

* LARGE ME EQUIPMENT
ME EQUIPMENT
cables]| this inclu ¢

3.18
* LIFE-$
ME EQU
keep 4l
6.2.1 ?1

Cluding

gctively
ents of

3.19
* LOW YOLTAGE
line-to4lin€ or line-to-neutral voltage that is less than or equal to 1 000V a.c. or 1 500 Vi d.c.

3.20

* OPERATING FREQUENCY

fundamental frequency of a signal, electrical or non-electrical, that is set in ME EQUIPMENT or
an ME SYSTEM intended to control a physiological parameter
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3.21

* PATIENT-COUPLED ME EQUIPMENT Or ME SYSTEM

ME EQUIPMENT or ME SYSTEM that contains at least one APPLIED PART whereby contact with the
PATIENT provides a sensing or treatment point necessary for the normal operation of the
ME EQUIPMENT or ME SYSTEM and provides a path for electromagnetic energy, whether coupled
conductively, capacitively or inductively and whether intended or unintended

3.22

* PHYSIOLOGICAL SIMULATION FREQUENCY

fundamental frequency of a signal, electrical or non-electrical, used to simulate a
physiological parameter such that the ME EQUIPMENT or ME SYSTEM will operate in a manner

consistenrt-with—use—-eraPAH

3.23
* PROFESSIONAL ME EQUIPMENT or ME SYSTEM
ME EQUIPMENT or ME SYSTEM for use by healthcare professionals a atNis ngt intepdled for
sale to|the general public

[IEV 161-05-05, modified]

3.24

* PUBL|C MAINS NETWORK

LOW VQLTAGE electricity power lines to which all categori sum have access

3.25

* RADIQ FREQUENCY

RF

frequepcy in the portion of the electromagneti that is between the audio-frequency
portion transmission

NOTE [The limits are generallya

3.26
TYPE A|PROFESSI
PROFE$SIONAL M that complies with CISPR 11 group 2 Class B
except| for the thi 3 ; fundamental frequency of the ME EQUIPMENT or
ME SYSTEM, in whi i harmonic complies with the group 2 Class A
electromagnetic

NOTE Pee 6.4.1.

and 'ME SYSTEMS

411 * ELECTROMAGNETIC COMPATIBILITY

ME EQUIPMENT and ME SYSTEMS shall not emit ELECTROMAGNETIC DISTURBANCES that could
affect radio services, other equipment or the ESSENTIAL PERFORMANCE of other ME EQUIPMENT
and ME SYSTEMS. ME EQUIPMENT and ME SYSTEMS shall have adequate IMMUNITY to be able to
provide its BASIC SAFETY and ESSENTIAL PERFORMANCE in the presence of ELECTROMAGNETIC
DISTURBANCES.

Consider compliance to exist if the requirements of this collateral standard are met.
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4.1.2 Electrical equipment that is not ME EQUIPMENT

Electrical equipment that is not ME EQUIPMENT and that is supplied as part of an ME SYSTEM is
exempt from the EMC testing requirements of this collateral standard provided all of the
following conditions are met (see also Annex G):

a) the electrical equipment that is not ME EQUIPMENT complies with applicable international
EMC standards;

b) both the EMISSIONS and IMMUNITY of the electrical equipment that is not ME EQUIPMENT have
been determined not to adversely affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of
the ME SYSTEM; and

c) the EMISSIONS of the electrical equipment that is not ME EQUIPMENT haye been detefmined

nof to cause the EMISSIONS of the ME SYSTEM to exceed applicable li

Check| compliance by inspection of the documents for this {determinat( other
approfdriate documents or certificates or, if this determination i spection
of the |documents to verify that the electrical equipment that 5 been
tested|in accordance with this collateral standard.

4.2 [ SINGLE FAULT CONDITION for ME EQUIPMENT

For ENIC testing, the SINGLE FAULT CONDITION r do not

apply.

he general standard

5 Identification, marking and do

5.1 Marking on the outside of ME E

5.1.1 * Marking on thes i ; ' e RF

tment
ME EQUIPMENT g
electromagnetic “efiefrg

IEC 60417-5140 (20Q

RF transmitters or that intentionally apply RF
or treatment shall be labelled with $ymbol
ing radiation. The symbol graphic is shown below.

(((i) ))

5.1.2 2 the.odutside of ME EQUIPMENT or ME EQUIPMENT parts for which the
esting exemption specified in 6.2.2.2 ¢) is used

For MHB EQUIPMENT and ME SYSTEMS for which the connector testing exemption speciffi
6.2.2.2-e1s —S¥A : 4 B hal—be—8
adjacent to each connector for which the testing exemption is used. The symbol graphic is
shown below.

= - ATA' AV o ong
G 0O waAw, vAw, v, © - v a v,

5.1.3 Marking on the outside of ME EQUIPMENT and ME SYSTEMS that are specified for
use only in a shielded location

ME EQUIPMENT and ME SYSTEMS specified for use only in a shielded location shall be labelled
with a warning that they should be used only in the specified type of shielded location (see
5.2.2.3).
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compliance with the requirements of 5.1 by inspection.

5.2 ACCOMPANYING DOCUMENTS

5.2.1

5.2.1.1

Instructions for use

Requirements applicable to all ME EQUIPMENT and ME SYSTEMS

The instructions for use shall include the following:

a) a statement that MEDICAL ELECTRICAL EQUIPMENT needs special precautions regarding EMC
and needs to be installed and put into service according to the EMC information provided
in the ACCOMPANYING DOCUMENTS; and

b) a s
ELEH

5.2.1.2

For MH
6.2.2.2

a) a
5.1
b) a v
tou
pre

*

[V

d) *a

symbol and training ir

Q

5.2.1.3

For mMH
MANUF
(see 6
a) the

b) av
ma

5.2.1.41

CTRICAL EQUIPMENT.

Requirements applicable to ME EQUIPMENT and ME SYSTEM¢
connector testing exemption specified in 6.2.2.2 ¢

EDICAL

eproduction of the ESD warning symbol ( bwn in
2);

arning that pins of connectors not be
ched and that connections s 5 ESD
cautionary procedures are used;

recommendation tha arning

specification of

Mini@

amplitude or value of the PATIENT physiological

*Requirements applicable to TYPE A PROFESSIONAL ME EQUIPMENT and
ME SYSTEMS

ut a manual sensitivity adjustment and for whjch the

signal

r value

If TYPE A PROFESSIONAL ME EQUIPMENT or a TYPE A PROFESSIONAL ME SYSTEM is intended for use
in domestic establishments or connection to the PUBLIC MAINS NETWORK (see 6.1.1.1 f)), the
instructions for use shall include the following warning or equivalent:

Warning
This equipment/system is intended for use by healthcare professionals only. This
equipment/system may cause radio interference or may disrupt the operation of nearby
equipment. It may be necessary to take mitigation measures, such as re-orienting or

rel

ocating the [ME EQUIPMENT or ME SYSTEM] or shielding the location.
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where “[me equipment or me system]” shall be replaced with the model or type reference of
the me equipment or me system.

Check compliance with the requirements of 5.2.1 by inspection of the instructions for use.

5.2.2 Technical description
5.2.21 Requirements applicable to all ME EQUIPMENT and ME SYSTEMS

For all ME EQUIPMENT and ME SYSTEMS, the ACCOMPANYING DOCUMENTS shall include the
following information:

| other
claims
affect
ORIES,
cable,

a) * Allist of all cables and maximum lengths of cables (if applicable), transdusers_an
ACCESSORIES with which the MANUFACTURER of the ME EQUIPMENT
co:ﬂpliance with the requirements of 6.1 and 6.2. ACCESSOR
coinpliance with the requirements of these subclauses need n

trapsducers and cables may be specified either generically

loald impedance) or specifically (e.g. by MANUFACTURER and

NOTE Transducers and cables sold by the MANUFACTURER of the |
parfs for internal components need not be listed.

hcement

b) * Al warning that the use of ACCESSORIES, trarisduce \ those
specified, with the exception of transducers and cables s he MANUFACTURER of the
ME|EQUIPMENT or ME SYSTEM as replacement/parts foy i sult in
incfeased EMISSIONS or decreased M {

c) * Tpble 1, with the modifications spe

in |which they appear. See Annex 8 € flowchart in Figure 1]is the
requirement in step-by-step graphical formd smpletion of Table 1 for CI$SPR 11
ME|EQUIPMENT and ME SYSTEMS. The fl ! iglre 2 is the requirement in sjep-by-
stelp graphical form far corple SISPR 14 and CISPR 15 equipment.

— |For CISPR 11 M S, “[ME EQUIPMENT or ME SYSTEM]” shall be
replaced with the™wot : ; NCE of the ME EQUIPMENT or ME SYSTEM.

— |For C|S@ R ME EQUIPMENT, “[ME EQUIPMENT]” shall be replacgd with
the MODELD

— |For CISPR 9 PMENT and ME SYSTEMS, rows 5, 12 and 13 shall be

- 3 E EQUIPMENT and ME SYSTEMS, rows 4, 12 and 13 shall be

- 3 shall

— | For ME"EQ ENT that complies with CISPR 15, rows 4 through 6 and row 12 shall be
deleted.

— LFor GISPRAH-MEEQUPMENT-aRaMESYSTEMS-thatcomply-with-Class-A—tnetueidg TYPE
A PROFESSIONAL ME EQUIPMENT and ME SYSTEMS, “[A or B]” in column 2 of row 6 shall

be replaced with “A”. For CISPR 11 ME EQUIPMENT and ME SYSTEMS that comply with
Class B, “[A or B]” shall be replaced with “B”.
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For ME EQUIPMENT and ME SYSTEMS that comply with IEC 61000-3-2, “[Class A, B, C,
D, or Not applicable]” in column 2 of row 7 shall be replaced with the class of the
ME EQUIPMENT or ME SYSTEM according to IEC 61000-3-2. For ME EQUIPMENT and
ME SYSTEMS that comply with IEC 61000-3-3, “[Complies or Not applicable]” in column
2 of row 8 shall be replaced with “Complies”. For ME EQUIPMENT and ME SYSTEMS for
which IEC 61000-3-2 and IEC 61000-3-3 are not applicable, “[Class A, B, C, D, or Not
applicable]” and “[Complies or Not applicable]” shall each be replaced with “Not
applicable”.

For CISPR 11 ME EQUIPMENT and ME SYSTEMS, column 3 of rows 6, 7 and 8 shall be
merged into one cell. For CISPR 11 ME EQUIPMENT and ME SYSTEMS that comply with
Class B and with IEC 61000-3-2 and IEC 61000-3-3, the text in column 3 of row 9
shall be moved into the merged cell. For TYPE A PROFESSIONAL ME EQUIPMENT and

ME SYSTEMS for which use in a domestic establishment or connectio PUBLIC
MAINS NETWORK is intended and justified (5.2.2.10 and 6.1.1.1 f ly with
IEC 61000-3-2 and IEC 61000-3-3, the text in column 3 of roy ed into

the merged cell. For CISPR 11 ME EQUIPMENT and ME SYSTE 000-3-
2 and IEC 61000-3-3 are not applicable or that comply wi 3 t meet
the requirements for TYPE A PROFESSIONAL ME EQUIPMENT anth M fied in

herged
t complieg with
IEC 61000-3-2 and with IEC 61000-3-3, the fext/i ow 9 shall be Imoved
into the merged cell. For CISPR 14 5« ME EQUIPMENT for | which
IEC 61000-3-2 and IEC 61000-3~3 are ng ext in column 3 of fow 11

in a shielded location gnd for

ged, the text specified by 5.4.2.3 b)

The row numbe

warning E SYSTEM should not be used adjacent to or
cked with at if adjacent or stacked use is necessafy, the
EQUIPMENT be observed to verify normal operation [in the

[E The/MANURA R f'e ME EQUIPMENT or ME SYSTEM may provide a description or list of equipment
i E F SYSTEM has been tested in a stacked or adjacent configuration aind with

eacl COMPLIANCE LEVEL that is lower than the IEC 60601 TEST LEVEL for
ese justifications shall be based only on physical, technolodical or
tions that prevent compliance at the IEC 60601 TEST LEVEL.

siologicaNimit
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Table 1 — Guidance and MANUFACTURER’S declaration — ELECTROMAGNETIC EMISSIONS —
for all ME EQUIPMENT and ME SYSTEMS

Row

® 0 0 66

©)

(see 5.2.2.1 c))

Guidance and manufacturer’s declaration — electromagnetic emissions

The [ME EQUIPMENT or ME SYSTEM] is intended for use in the electromagnetic environment specified below.
The customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an

environment.

Emissions test

Compliance

Electromagnetic environment — guidance

RF emissions

The [ME EQUIPMENT or ME SYST
only for its internal function.

Group 1 !

GISPR 11 emissions are very low and/are*n e

any interference in neaM\Q

L The [ME EQUIPMENT ctro-

RF emissions G 2 magnetic energy i
aGISPR 11 roup function. Nearby electron

affected. N
RF emissions \ \\)

Class [A or B]

¢ISPR 11

Harmonic emissions

IEC 61000-3-2

[Class A, B, C, D,
or Not applisable]

oltage fluctuations/
flicker emissions

IEC 61000-3-3

[Complies orNot
applica

E\E'6UIPMENT or ME SYSTEM] is suitable fo

and those directly connected to the publi
vojtage power supply network that supplies buil
Used for domestic purposes.

use

tablishments, including domestic establish-

C low-
Hings

<
X

@

ee 5.2.2.1¢c)
and Figure 1]

The [ME EQUIPMENT or ME SYSTEM] is suitable fo
in all establishments other than domestic, and n
used in domestic establishments and those dire
connected to the public low-voltage power supp
network that supplies buildings used for domest
purposes, provided the following warning is hee

Warning: This equipment/system is intend
use by healthcare professionals only.
equipment/ system may cause radio interfere|
may disrupt the operation of nearby equipm
may be necessary to take mitigation mes
such as re-orienting or relocating
[ME EQUIPMENT or ME SYSTEM] or shieldin
location.

use
hay be
ctly
Y
ic
ded:
ed for
This
hce or
ent. It
sures,
the
g the

The IME CoOlUDMENT orF me ovoTenal o oitahla fo
V= Ro e O S>+e=vT1S—Staste—+o

[See 5.2.2.1 c)
and Figure 1]

in all establishments other than domestic and th

use
ose

directly connected to the public low-voltage power

supply network that supplies buildings used for
domestic purposes.

RF emissions

CISPR 14-1

Complies

The [ME EQUIPMENT] is not suitable for interconn
with other equipment.

ection

RF emissions

CISPR 15

Complies

The [ME EQUIPMENT] is not suitable for interconn
with other equipment.

ection
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Start
for CISPR 11 ME EQUIPMENT
and ME SYSTEMS

Y

Replace “[ME EQUIPMENT or ME SYSTEM]” with MODEL OR TYPE
REFERENCE of the ME EQUIPMENT or ME SYSTEM

Delete rows 4, 12 and 13
from Table 1*

Group 2 Group 1

Delete rows 5, 12 and 13
from Table 1*

Replace “[A or B]”
with “B”

A

Repl@ OFC]”\
A th “A’

NEAN

Complies

IEC 61000-3-2
and

ot a

QO

icabl

v

61000-3-3
compliance?

N

Replace “[Class A, B, C, D, or Not

e

row 8 with “Complies

in row 7 with the IEC 61000-3-2 class, and
replace “[Complies or Not applicable]” in

¥

applicable]”

Replace
in 7 and

“[Class A, B, C, D, or Not applicable|
omplies or Not applicable]” i

with “Not applicable™

v

Merge cells in column
3 of rows 6, 7 and

YPE

lass?

PRQFESSIONA EQNIPMENT
or MESY&TEM intended and
justified omeétic or

PUBLIC MAINS use?

es

Move text from column 3
of row 10 into merged cell*

N\

B
Move tgxt fr Ium}&
of row 9Npto merged cell*

Specified for
use in a shielded
location?

N/

No

v

Merge cells in column
3 of rows 6, 7 and 8*

Move text from column 3
of row 11 into merged cell*

Allowance
in6.1.1.1d)
used?

AUU AT apcui neu

by 5.2.2.3 b)

]

Delete rows 9, 10 and 11*

v

Delete row numbers

v

End

* Row numbers refer to those in Table 1
before modifications are made.

** Including TYPE A PROFESSIONAL
ME EQUIPMENT and ME SYSTEMS

IEC 331/07

Figure 1 — Instructions for completing Table 1 for CISPR 11 ME EQUIPMENT and

ME SYSTEMS (see 5.2.2.1 c))
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Start
for CISPR 14 ME EQUIPMENT

v

Replace “[ME EQUIPMENT]” with MODEL OR
TYPE REFERENCE of the ME EQUIPMENT

v

Delete rows 4 through 6 and
rowed3 fram Tablg 1*
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Start
for CISPR 15 ME EQUIPMENT

Y

Replace “[ME EQUIPMENT]” with MODEL OR
TYPE REFERENCE of the ME EQUIPMENT

v

Delete rows 4 through 6 and

row-12 FWID 1*

Complies

Replfice “[Class A, B, C, D, or Not applicable]”
in rpw 7 with the IEC 61000-3-2 class, and
replace “[Complies or Not applicable]” in

row 8 with “Complies™

Merge cells in colymn
3 of rows 7 andk

Move texWol 3

of row 9 into e/rgg& N

IEC 61000-3-2
and

IEC 61000-3-3

compliance?

-\

&

NS
Replace “[Class A, B, C, D, or Not applicgble]”
in row 7 and “[Complies or Not applicabl¢]” in

row 8 with “Not applicable™

Merge cells in column
3 of rows 7 and 8*

v

Move text from column 3
of row 11 into merged cell*

;l—

Delete rows 9, 10 and 11*

Y

Delete row numbers

End

* Row numbers refer to those in Table 1
bef ificati

IEC 332/07

Figure 2 — Instructions for completing Table 1
for CISPR 14 and CISPR 15 ME EQUIPMENT
(see 5.2.2.1 c))
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f) * Table 2, completed as specified below.2) The flowchart in Figure 3 is the requirement in

step-by-step graphical form for completion of Table 2.

“[ME EQUIPMENT or ME SYSTEM]” shall be replaced with the MODEL OR TYPE REFERENCE of

the ME EQUIPMENT or ME SYSTEM.

NOTE There are four places in Table 2 where “[ME EQUIPMENT or ME SYSTEM]” must be replaced.

— * Column 3 of Table 2 shall be filled in with the IMMUNITY COMPLIANCE LEVEL for each
test in accordance with the requirements of 5.2.2 and 6.2. If a COMPLIANCE LEVEL lower
or higher than the IEC 60601 TEST LEVEL is claimed, it shall be one of the levels listed
in the referenced basic EMC IMMUNITY standard unless the COMPLIANCE LEVEL is
outside the range of levels listed. If the COMPLIANCE LEVEL is outside the range of
levels listed in the referenced basic EMC IMMUNITY standard, the actual IMMUNITY LEVEL

shall be stated, rounded to one significant digit. If according 10 6.z
EMC basic standard a test does not apply to the ME EQUIPMENT

of Table 2 shall state that the test is not applicable.

— |* For the ESD IMMuUNITY test (IEC 61000-4-2), the
IMMUNITY test (IEC 61000-4-4), the surge IMMUNITY te
dips, short interruptions and voltage variations IMMUNX

— If a COMPLIANCE LEVEL is lower than an
6.2.4, 6.2.5, 6.2.7 or 6.2.8.1, the text i

g) Th

PERFORMANC@

of the
or it is
and 4

t/burst
oltage
nd the

6.2.2,
row of
NSIBLE
of the
to the

6.2.2,
row of
ch the

ENTIAL

2) See Annex C for an example.
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Table 2 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY —
for all ME EQUIPMENT and ME SYSTEMS

(see 5.2.2.1 1))

Guidance and manufacturer’s declaration — electromagnetic immunity

The [ME EQUIPMENT or ME SYSTEM] is intended for use in the electromagnetic environment specified below. The
customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an environment.

IMMUNITY test

IEC 60601
test level

Compliance level

Electromagnetic environment —

guidance

Electrostatic + 6 kV/ contact Floors should be wood, concrete or
dischdrge (ESD) ) ceramic tile. are covdred with
£ 8 kV air synthetic ivé humidity
IEC 61000-4-2
Electrical fast + 2 kV for power e that of a
transignt/burst supply lines
IEC 61000-4-4 + 1 kV for input/output
lines N
Surge + 1 kV line(s) to \ WPWW should b¢ that of a
i ical"comam al or hospita
IEC 61000-4-5 line(s) o S P
+ 2 kV line(s) to earth m
Voltagk dips, short <5 % Ux \/ power quality should bg that of a
interruptions and (>95 % dip in Ur) ) commercial or hospita
voltage variations for 0,5 cycle ironment. If the user of th{
on power supply o E EQUIPMENT or ME SYSTEM]|requires
input I|nes 40 /g UT_ ) continued operation during pqwer
(60 % dip in Ur) mains interruptions, it is reconmended
IEC 61000-4-11 for 5 cycles that the [ME EQUIPMENT or ME [SYSTEM]
be powered from an uninterruptible
power supply or a battery.
Power|frequency Power frequency magnetic fields
(50/60|Hz) should be at levels characteriptic of a
magnqtic field typical location in a typical commercial
or hospital environment.
IEC 61000-4- P
NOTE }x\ls\th a.\?.\n\qulolta prior to application of the test level.



https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

60601-1-2 © |IEC:2007 - 25—

Replace “[ME EQUIPMENT or ME SYSTEM]”
with the MODEL OR TYPE REFERENCE of the
ME EQUIPMENT or ME SYSTEM in four

Il
praces

I

In Table 2, column 3, enter the
COMPLIANCE LEVEL (or “Not
applicable” if appropriate) for
each test

Is the
COMPLIANCE LEVEL
lower than the

escription of the actions the
RESPONSIBLE ORGANIZATION or
TOR must take to reduce the
environmental levels of the
LECTROMAGNETIC DISTURBANCE so that
they are less than or equal to the
COMPLIANCE LEVEL listed in column 3

O
In bI%%, lace the text in the
cgrespanding row of column 4 with a

In Table 2, the text in the
corresponding row of column 4
may be replaced with a
description of the environment
for which the ME EQUIPMENT or
ME SYSTEM is suitable

End

IEC 333/07

Figure 3 — Instructions for completing Table 2
(see 5.2.2.1f))
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* Requirements applicable to ME EQUIPMENT and ME SYSTEMS other than those
specified for use only in a shielded location

For ME EQUIPMENT and ME SYSTEMS other than those specified for use only in a shielded
location, the ACCOMPANYING DOCUMENTS shall include the following information.

The applicable tables, Table 3 and Table 5 or Table 4 and Table 6. Table 3 and Table 5 shall
be used for LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS. Table 4 and Table 6 shall be
used for ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING. The tables shall be
completed for the conducted and radiated RF IMMUNITY tests as specified below.3) The
flowchart in Figure 4 is the requirement in step-by-step graphical form for completion of

Table 3-and Table 5_and the flowchart in Fignrn 5 is the raqniramnn’r in e’rn-hy-efnp gr

form fd

a)

3)

r completion of

aphical

Table 4 and Table 6.

“IME EQUIPMENT or ME SYSTEM]” shall be replaced with the MODEL OR of the

ME

EQUIPMENT or ME SYSTEM.

NOTE There are six places in Table 3 and Table 4 and four plag where
“IMg EQUIPMENT or ME SYSTEM]” must be replaced.

Column 3 of Table 3 or Table 4, as applicable, sh4ll ilfedli MUNITY
COMPLIANCE LEVEL in accordance with the requirements . LIANCE
LEVEL lower or higher than the IEC 60601 TEST XEVEL ' it st of the
levels listed in the referenced basic EMC IMMUNITY 1 3 LEVEL
is gutside the range of levels listed. If the comr S levels
Iis;Ed in the referenced basic EM Y hall be
stafted, rounded to one significant

The expressions in square brackets (K\]) that s \ f [able 3
or [Table 4, as applicable, and in ulated,
roynded to two significant digits, a onding
expressions. V4 and £y is

the
val
as

Ta

coffresponding t

applicabl@
ble 5 and )

COMPLIANCE LEY
ue of V4 shall a

st. V, and 7, are in V and E, is in V/m. The
in the table footnote in Table 3 or Table 4,

bley shall be completed by calculating the distance
mns 2 through 5 in Table 5 or columns 2 through 4 in

¢ equation in that column and the output powger that
frow. The calculated distances shall be rounded [to two

onthe scope of the EMC basic standard, a test does not apply to the
SYSTEM, or it is not possible to perform the test on the ME EQU|PMENT
corresponding entries in columns 3 and 4 of Table 3 or Table 4 gnd the
of Table 5 or Table 6 shall state “not applicable”.

See Annex C for examples.
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Table 3 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY —
for LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS

(see 5.2.2.2)

Guidance and manufacturer’s declaration — electromagnetic immunity

The [ME EQUIPMENT or ME SYSTEM] is intended for use in the electromagnetic environment specified below. The
customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an environment.

IEC 60601 TEST Cc li

IMMUNITY test LEVEL onllepvlealnce Electromagnetic environment — guidance
Portable and mobile RF communications equipment
should be used no closer to any part of the
f ables, than
the recommended separation dis nce‘calgulated
from the equation applj hcy of the
transmitter.
Recommended sg

Conducted RF 3 Vrms [r1v

IEC 61000-4-6 150 kHz to 80 MHz
outside ISM bands®

10 Vrms [V2] Vv
150 kHz to 80 MHz
in ISM bands®
Radiatied RF 10 V/im 2 MHz to 800 MHz

IEC 61000-4-3 80 MHz to 2,5 GHz

23
= WP 800 MHz to 2,5 GHz
E1
ere P is the maximum output power ratihg of the
transmitter in watts (W) according to the tfansmitter

( manufacturer and d is the recommended separation
distance in metres (m).”

Field strengths from fixed RF transmitters] as

determined by an electromagnetic site surpey,
should be less than the compliance level if each
frequency range.*

Interference may occur in the vicinity of equipment
marked with the following symbol:

NOTE|1 At M zZ a d\0€/MHz the higher frequency range applies.

NOTE|2 These gui s may not apply in all situations. Electromagnetic propagation is affected by absorption
and reflection/from structures, objects and people.

a ThelSM (indllcfrinly scientific and mndiral) bands between 150 kHz and 80 MHz are R’7F§R MHz to "‘795 MHZ,
13,553 MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

The compliance levels in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency range
80 MHz to 2,5 GHz are intended to decrease the likelihood that mobile/portable communications equipment
could cause interference if it is inadvertently brought into patient areas. For this reason, an additional factor of
10/3 has been incorporated into the formulae used in calculating the recommended separation distance for
transmitters in these frequency ranges.

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land
mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically
with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site
survey should be considered. If the measured field strength in the location in which the [ME EQUIPMENT or
ME SYSTEM] is used exceeds the applicable RF compliance level above, the [ME EQUIPMENT or ME SYSTEM] should
be observed to verify normal operation. If abnormal performance is observed, additional measures may be
necessary, such as re-orienting or relocating the [ME EQUIPMENT or ME SYSTEM].

Over the frequency range 150 kHz to 80 MHz, field strengths should be less than [V4] V/m.
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Table 4 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY —

for ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING

(see 5.2.2.2)

Guidance and manufacturer’s declaration — electromagnetic immunity

The [ME EQUIPMENT or ME SYSTEM] is intended for use in the electromagnetic environment specified below. The
customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an environment.

IEC 60601 TEST Cc li

IMMUNITY test LEVEL ngvflnce Electromagnetic environment — guidance
Portable and mobile RF communications equipment
should be used no closer P
[ME EQUIPMENT or ME SYSTEM], in i bles, than
the recommended se i i tulated
from the equation apphicable to ncy of the
transmitter.
Recommendg

Conducted RF 3 Vrms [V41V

IEC 61000-4-6 150 kHz to 80 MHz

Radiated RF 3 V/m [E4] Vim
IEC 61000-4-3 | 80 MHz to 2,5 GHz

% >here P is the maximum output power ratihg of the
T

ansmitter in watts (W) according to the tqansmitter
manufacturer and d is the recommended separation
( distance in metres (m).

mined by an electromagnetic site survey,®|should be
less than the compliance level in each frequency
range.

Q Field strengths from fixed RF transmitters| as deter-

Interference may occur in the vicinity of equipment
marked with the following symbol:

NN W

NOTE|1 At BWOO MHz, the higher frequency range applies.
NOTE|2 ,These guidelites may not apply in all situations. Electromagnetic propagation is affected by abgorption

and reflection from structures, objects and people.

a

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land
mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically
with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site
survey should be considered. If the measured field strength in the location in which the [ME EQUIPMENT or
ME SYSTEM] is used exceeds the applicable RF compliance level above, the [ME EQUIPMENT or ME SYSTEM] should
be observed to verify normal operation. If abnormal performance is observed, additional measures may be
necessary, such as re-orienting or relocating the [ME EQUIPMENT or ME SYSTEM].

Over the frequency range 150 kHz to 80 MHz, field strengths should be less than [V/4] V/m.
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Table 5 - Recommended separation distances between portable and mobile
RF communications equipment and the ME EQUIPMENT or ME SYSTEM —
for LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS

(see 5.2.2.2)

Recommended separation distances between
portable and mobile RF communications equipment and the [ME EQUIPMENT or ME SYSTEM]

The [ME EQUIPMENT or ME SYSTEM] is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the [ME EQUIPMENT or ME SYSTEM] can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile RF communications

equipment
power of th

transmitters) and the [ME EQUIPMENT or ME SYSTEM] as recommended below, according to the maximum output

b communications equipment.

Rated max
power of

mum output
kransmitter

v

Separation distance accordlng to frequen (éﬂtransmh\e\

150 kHz to 80 MHz
outside ISM
bands

a=1>2p

V1

150 kHz to 80 MHz
in ISM bands

= [—]J_

80 MHz to\80 M

800\MHz

to 2,5 GHz

o1 0p
1

0jo1
{1 ( ).
1 ]
0
100
For transmi metres (m)
can be det¢ imum output
power rating of the transmitter
NOTE 1 At
NOTE 2 Thie ISM (ind 6,795 MHz;
13,553 MHZ to 13,567
NOTE 3 An ommended
separation gi ency range
80 MHz to 1 e he lik |Ihd th t mobile/portable communications equipment could cause inferference if

itis inadver

NOTE 4 Th
reflection fr,

brption and
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Table 6 - Recommended separation distances between portable and mobile
RF communications equipment and the ME EQUIPMENT or ME SYSTEM —
for ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING

(see 5.2.2.2)

Recommended separation distances between

portable and mobile RF communications equipment and the [ME EQUIPMENT or ME SYSTEM]

The [ME EQUIPMENT or ME SYSTEM] is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the [ME EQUIPMENT or ME SYSTEM] can help prevent
electromagnetic interference by maintaining a minimum distance between portable and mobile RF communications
equipment (transmitters) and the [ME EQUIPMENT or ME SYSTEM] as recommended below, according to the maximum

output poyer of the communications equipment. f\
Separation distance according to frequ y of transgmitte
m A\ O\
Rated mpaximum output power
Lf transmitter 150 kHz to 80 MHz 80 MHz to 800 MKz 8 I\h@ 5 GHz
w 35 3, 7
d=[12WP d= \/P J—INP
0,01 \ NN
L [
1 ANV
10 N e &V W
KN
For transpmitters rated at a maximum output pgwer not i , the recommended separation distance d in
metres (m) can be estimated using the equatibn appt quency of the transmitter, where|l P is the
maximum|output power rating of t i
NOTE 1 |At 80 MHz and 800 M
NOTE 2 [These guidelines ption and
reflection [from structures, objec

<&
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Replace “[ME EQUIPMENT or ME SYSTEM]”
with the MODEL OR TYPE REFERENCE of the
ME EQUIPMENT or ME SYSTEM in six places

in Table 3 and four places in Table 5

I

In Table 3, enter 7, and E; in
column 3. Enter 74 in column 3
and in table footnote d/\

v
R N

F\’\o@to t
ignificant Wigits
% \Sa%stitute results for
colresponding expressions
in Table 3 and Table 5.
Calculate each entry in Table 5 using the
equation in the corresponding column and

the output power in column 1, as applicable,
Lol mriing to two Qignifirnnf digifq

A 4
End

IEC 334/07

Figure 4 — Instructions for completing Table 3 and Table 5
for LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS
(see 5.2.2.2)
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Replace “[ME EQUIPMENT or ME SYSTEM]”
with the MODEL OR TYPE REFERENCE of the
ME EQUIPMENT or ME SYSTEM in six places

in Table 4 and four places in Table 6

In Table 4, enter E; in
column 3. Enter 74 in column 3
and in table footnote b

Calcu;antg :133 /&531/?( §7

Ad &

(RS
N

N

We results for

rres onding expressions
% ' ble 4 and Table 6.
Calculate each entry in Table 6 using the
equahon in the corresponding column and
the output power in column 1, as applicable,
rounding to two significant digits.

Y
End

IEC 335/07

Figure 5 — Instructions for completing Table 4 and Table 6
for ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING
(see 5.2.2.2)
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5.2.2.3

only in a shielded location

Requirements applicable to ME EQUIPMENT and ME SYSTEMS specified for use

For ME EQUIPMENT and ME SYSTEMS specified for use only in a shielded location, the
ACCOMPANYING DOCUMENTS shall include the following information.

a) A warning that the ME EQUIPMENT or ME SYSTEM should be used only in the specified type
of shielded location.

b) * If the electromagnetic radiation disturbance allowance or the mains terminal disturbance
voltage allowance in 6.1.1.1 d) is used:

the following text, added to column 2 of the CISPR row of Table 1, after or bel

ow the

CISFR Class:

(The [ME EQUIPMENT or ME SYSTEM] in combination with the shiel

where “[ME EQUIPMENT or ME SYSTEM]” shall be replaced
REFERENCE of the ME EQUIPMENT or ME SYSTEM;

filter attepiation are not specified or are specified to be less than 20 dB,
shielding effectiveness and RF filter attenuation shall be assumed to be 0

R TYPE

the following text, appended to the beginning of the te in the
merged cell of the CISPR 11, IEC 61000-3-2 and IE

The [ME EQUIPMENT or ME SYSTEM] must be used>anly o location|with a

minimum RF shielding effectiveness and, xits the shielded

location, a minimum RF filter attenuafion ield affectiveness filter

attenuation specification].

ed” with the model dr type

shielding effectiveness |/ filter

pecification for minimgim RF

all be
t least

nclude
- filter
vidth;

to the
range

nd RF
he RF
dB for

o £ 4+l Hot ] 4 ol 2l
uic purpuotc UT UTlo Lulraltcidrl ostartiudary,

the following text, added to replace “The [ME EQUIPMENT or ME SYSTEM] is suitable” in
the text in column 3 of Table 1 in the merged cell of the CISPR 11, IEC 61000-3-2 and

IEC 61000-3-3 rows:

The [ME EQUIPMENT or ME SYSTEM], when installed in such a shielded location, is

suitable

where “[ME EQUIPMENT or ME SYSTEM]” shall be replaced with the MODEL OR TYPE

REFERENCE of the ME EQUIPMENT or ME SYSTEM,;
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— the following note, added to the bottom of Table 1:

c) *A

NOTE It is essential that the actual RF shielding effectiveness and filter attenuation of the shielded
location be verified to ensure that they meet or exceed the specified minimum values.

specification of the EMISSIONS characteristics of other equipment allowed inside the

shielded location with the ME EQUIPMENT or ME SYSTEM, a list of specific equipment allowed

or

a list of types of equipment prohibited (see 6.2.3.1 c¢) and 6.2.6.1c¢)) and a

recommendation that a notice containing this information be posted at the entrance(s) to

the

shielded location.

d) * The applicable table, Table 7 or Table 8. Table 7 shall be used for LIFE-SUPPORTING
ME EQUIPMENT and ME SYSTEMS. Table 8 shall be used for ME EQUIPMENT and ME SYSTEMS
that are not LIFE-SUPPORTING. The tables shall be completed as follows: 4)

For ME
treatment, theos

and rdg

operat{fon{of the ME EQUIPMENT or ME SYSTEM.

“[ME EQUIPMENT or ME SYSTEM]” shall be replaced with the MODEL OR E\REFERENCE of

the ME EQUIPMENT or ME SYSTEM,;

NOTE There are six places in Table 7 and Table 8. where “[ME EQUIf
replaced.

ust be

*in column 4 of Table 7 or Jable kiglding effectiveness|/ filter
attenuatlon speC|f|cat|on] shalk be xep y specification for minimym RF
§ s frich shall meet the requirgments

specified in b), above; “ i tion CCOMPANYING DOCUMENTS]” shall be
replaced with a ref e XCCOMPANYING DOCUMENTS where the
information requirgd b 2 ; and “[field strength]” shall be rgplaced

with the maxi ded to one significant digit, of fiyed RF
transmitters the specified minimum RF shielding

effectiveness & Filts i will not exceed the COMPLIANCE LEVEL for|any of
the freq . ing“[field strength]” the COMPLIANCE LEVELS [for the
IEC 61000

or table footnote a of Table 8, as applicable,| “[field
3 specified above for column 4 of the table.

ME SYSTEMS that intentionally apply RF energy for diagngsis or
RANYING DOCUMENTS shall include guidelines for avoiding or identifying

solVing ad e electromagnetic effects on other equipment that may resujt from

4) See Annex C for examples.
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5.2.2.5 Requirements applicable to ME EQUIPMENT and ME SYSTEMS that intentionally
receive RF electromagnetic energy for the purpose of their operation

For ME EQUIPMENT and ME SYSTEMS that intentionally receive RF electromagnetic energy for
the purpose of their operation, the ACCOMPANYING DOCUMENTS shall include the following
information:

a) each frequency or frequency band of reception; the preferred frequency or frequency
band, if applicable, and the bandwidth of the receiving section of the ME EQUIPMENT or
ME SYSTEM in those bands;

b) a warning that the ME EQUIPMENT or ME SYSTEM may be interfered with by other equipment,

transmitters

For ME EQUIPMENT and ME SYSTEMS that include RF
DOCUMENTS shall include each frequency or frequency band <of t M ISSi ype and
frequepcy characteristics of the modulation and the EFFECTIYER R

W
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Table 7 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY —
for LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS that are specified

for use only in a shielded location

(see 5.2.2.3 d))

Guidance and manufacturer’s declaration — electromagnetic immunity

The [ME EQUIPMENT or ME SYSTEM] is suitable for use in the electromagnetic environment specified below. The
customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an electromagnetic
environment.

IEC 60601 TEST Cc li
IMMUNITY test EVEL on;f":nce Electromagnetic environment — guidance
Conducted RF 3 Vrms The [ME EQUIPMENT or used only
in a shielded location Ehieldin
IEC 61000-4-6 150 kHz to 80 MHz rs the g
f a
outside ISM bands huation of
10 Vrms
150 kHz to 80 MHz bn from
in ISM bands ®
B than
Radiafled RF 10 V/Im uipment
IEC 61000-4-3 80 MHz to 2,5 GHz
NOTE|1 These guidelines m orption
and reflection from struct
NOTE|2 It is essential that t ingieffectiveness and filter attenuation of the shielded locatign be
verifiefl to assure t {nim cification.
@ ThpISM (induW sientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795 MHz;
13]553 MHz to 13, A 6,95RAMKNZo 27,283 MHz; and 40,66 MHz to 40,70 MHz.
®  Fid itters, sych as base stations for radio (cellular/cordless) telephones 4nd land
mg \ radio broadcast and TV broadcast cannot be predicted theofetically
wit ectromagnetic environment due to fixed RF transmitters, an electromagnetic site
su e measured field strength outside the shielded location in which the
[m4 5/Used exceeds [field strength] V/m, observe the [ME EQUIPMENT or ME $YSTEM] to
vefi ion. If gbnormal performance is observed, additional measures may be necessary| such as
rel or ME SYSTEM] or using a shielded location with a higher RF shielding effectiveness
an
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Table 8 — Guidance and MANUFACTURER’S declaration — electromagnetic IMMUNITY —
for ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING and are specified
for use only in a shielded location

(see 5.2.2.3 d))

Guidance and manufacturer’s declaration — electromagnetic immunity

The [ME EQUIPMENT or ME SYSTEM] is intended for use in the electromagnetic environment specified below. The
customer or the user of the [ME EQUIPMENT or ME SYSTEM] should assure that it is used in such an electromagnetic
environment.

IEC 60601 TEST Compliance
.p I Electromagnetic environment — guidance

CEvVED rever

IMMUNITY test

used only
Ehielding
rs the
nuation of

Conducted RF 3 Vrms The [ME EQUIPMENT or

IEC 6{000-4-6 | 150 kHz to 80 MHz in a shielded location

Radiated RF 3 V/m

IEC 61000-4-3 80 MHz to 2,5 GHz
bn from

B than

uipment

NOTE|1 absorption

and reflection from structuresy
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5.2.2.7 i ntg applicable to cables, transducers and other ACCESSORIES that
Id ‘affect €Compliance with the requirements of 6.1 and 6.2

For cdbles,’ transdticers and other ACCESSORIES that could affect compliance with the
requirgments of 6.1 and 6.2, the ACCOMPANYING DOCUMENTS shall include the following
information:

a) a list of all ME EQUIPMENT and ME SYSTEMS with which the ACCESSORY, transducer or cable
may be used and that are claimed by the MANUFACTURER of the ACCESSORY, transducer or
cable to be in compliance with the requirements of 6.1 and 6.2 when used with the
ACCESSORY, transducer or cable. References shall be specific (e.g. by MANUFACTURER and
MODEL OR TYPE REFERENCE); and

b) a warning that the use of the ACCESSORY, transducer or cable with ME EQUIPMENT and
ME SYSTEMS other than those specified may result in increased EMISSIONS or decreased
IMMUNITY of the ME EQUIPMENT Or ME SYSTEM.


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

- 38 - 60601-1-2 © IEC:2007

5.2.2.8 Requirements applicable to LARGE, PERMANENTLY-INSTALLED ME EQUIPMENT and
ME SYSTEMS

For LARGE, PERMANENTLY-INSTALLED ME EQUIPMENT and ME SYSTEMS for which the exemption
specified in 6.2.3.2 i) is used, the ACCOMPANYING DOCUMENTS shall include the following
information:

a) a statement that an exemption has been used and that the ME EQUIPMENT or ME SYSTEM
has not been tested for radiated RF IMMUNITY over the entire frequency range 80 MHz to
2,5 GHz;

b) a warning that the ME EQUIPMENT or ME SYSTEM has been tested for radiated RF IMMUNITY

only at selected frequencies;and

c) * allist of the transmitters or equipment used as RF test sources a
moldulation characteristics of each source.

5.2.2.9 Requirements applicable to ME EQUIPMENT and ME SYSTEMS\f no
ESSENTIAL PERFORMANCE
a) Fof ME EQUIPMENT and ME SYSTEMS found to have no ESSE which
wefe not tested for IMMUNITY or for which the IMMUNITY i gidered

to jallow all DEGRADATIONS, the ACCOMPANYING DQEUMENTS_sha of the
information specified in 5.2.2.1 e) and f), 5.22. 2.8, a
statement that the ME EQUIPMENT or ME SY ITY to
ELECTROMAGNETIC DISTURBANCES.

b) Fof ME EQUIPMENT and ME SYSTEfS fo ; nd for

wh|ch FUNCTIONS were tested for were
considered to apply to all DEGRAD# nclude
information applicable to the ME E hrough
5.2.2.8.
5.2.2.1|0
For TYPE A P ‘ [ i mestic
establishments o esti A1, , ANYING
DOCUMENTS shall iné justificati i i lass B
electrogmagnetic radia i imi i i juency
of the [ME EQUIPMENT or ™\ +"This justification shall be based on significant physical,
technojogi oy 0)O%g limitations that prevent compliance. The ACCOMPANYING
DOCUMEN \ g justification why the ME EQUIPMENT or ME SYSTEM needs$ to be

used if ents or connected to the PUBLIC MAINS NETWORK.

Check|compliairee with the requirements of 5.2.2 by inspection.
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6 ELECTROMAGNETIC COMPATIBILITY

6.1
6.1.1

6.1.1.1

EMISSIONS
Protection of radio services

* Requirements

ME EQUIPMENT and ME SYSTEMS, except as specified in a) through c) below, shall be classified

as group 1 or group 2 and Class A or Class B in accordance with CISPR 11, based on their
INTENDED USE, as specified by the MANUFACTURER, using the guidelines in Annex D.
ME EQl i f n their
classiflcation, with the exceptions and clarifications specified in d), e), and f) below.
a) * Simple electrical components
ME es and
nof z (e.g.
some dental drills, some ventilators, 3 ified in

acgordance with CISPR 14-1. Classification to CISPR14-"N_howk stand-

Lighting equipment used in medical applicatiohs\(e- 3 \0) [ X-ray

us
d) *M

s, lighting devices for operating thes 3 e with
i PMENT

connected to ME S fay be classified in accordange with
PR 22 with the fd ctian: Class B equipment may be usgd with
PR 11 Class A ISPR 22 Class A equipment may ¢nly be
d with CISPR 11 Clas . Annex D
E EQUlPM@ STENS ‘Specified’ for use only in a shielded location

For ME EQUip ‘ s that are specified for use only in a shielded

location, the 9 ¢ Madiation disturbance limits of CISPR 11 may be
are performed on a test site, by an amount up to the apglicable
Wymum RF shielding effectiveness, provided the minimgm RF

pecification meets the requirements specified in 5.2.2.3| b).

MPMENT and ME SYSTEMS that are specified for use only in a shielded

peérformed on a test site, by an amount up to the applicable specified
3 um RF filter attenuation for all cables that exit the shielded location,
provided the minimum RF filter attenuation specification meets the requirgments

spécified in 5.2.2.3 b).
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a)
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* ME EQUIPMENT and ME SYSTEMS that include radio equipment

ME EQUIPMENT and ME SYSTEMS that include radio equipment and have been tested and
found to comply with applicable national radio regulations are exempt from testing to
CISPR ELECTROMAGNETIC DISTURBANCE requirements, provided the EMISSIONS limits of the
applicable national radio regulations are less than or equal to the corresponding
applicable CISPR ELECTROMAGNETIC DISTURBANCE limits. ME EQUIPMENT and ME SYSTEMS
that include RF transmitters are exempt from the EMISSIONS requirements of this collateral
standard in the dedicated transmission band of the transmitter. Otherwise, and for
ME EQUIPMENT and ME SYSTEMS intended only for countries with no national radio
regulations, the EMISSIONS requirements of this collateral standard shall apply.

* T\ PE A DODACCOCOINN
T AT o T UoTOT

CI$PR 11 group 2 PROFESSIONAL ME EQUIPMENT and ME SYSTEMS th
in domestic establishments or connection to the PUBLIC MAINS N
CI$PR 11 group 2 Class B, with the exception that the third h
frequency of the ME EQUIPMENT or ME SYSTEM may comply/ wj
Clgss A electromagnetic radiation disturbance limit, provided this™

bliance
it at the
;land

— | significant physical, technological or physiological ¥
with the CISPR 11 group 2 Class B electromaggneti
third harmonic of the fundamental frequency

— |the need for the use of the ME EQUIPMEN domeéstic establishmgnts or

connected to the PUBLIC MAINS N
(Sqge 5.2.1.4 and 5.2.2.10.)
Dofpumentation of the test
methods used to verify compliance
pistification for any allowances pf this

collateral standarg shall include a description pf the
ME|EQUIPMENT or equipment and test set-up, settings and

mode(s) of the M ‘ YSREM, cable layout, and all PATIENT physiological,
ACEESSORY @ ' i &d.

The documentation of
with the requirement

be used, with the clarifications and exceptions specified il a), b)

* PATIENT-€ab

PATIENT-coupled cables are considered interconnecting cables in accordance wjth the
requirements of CISPR 171. Any PATIENT-coupled cable termination used Is to be described
in the documentation of the test. If simulated PATIENT physiological signals are required to
simulate normal operation of the ME EQUIPMENT or ME SYSTEM, they are to be provided. The
PATIENT coupling point is not to have an intentional conductive or capacitive connection to
earth during testing. Unintentional capacitance between the PATIENT coupling point and
earth should be no greater than 250 pF.

* Subsystems

Compliance with the requirements of CISPR 11 may be demonstrated by testing each
subsystem of an ME SYSTEM, provided that normal operating conditions are simulated.
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When ME EQUIPMENT is being evaluated that interacts with other equipment to form an
ME SYSTEM, then the evaluation may be carried out using either additional equipment to

represent the total ME SYSTEM or with the use of simulators.

Cc) LARGE, PERMANENTLY-INSTALLED ME EQUIPMENT and ME SYSTEMS

LARGE, PERMANENTLY-INSTALLED ME EQUIPMENT and ME SYSTEMS that are constructed in
such a way that simulated operation of subsystems is not feasible may be type tested at
the premises of a typical RESPONSIBLE ORGANIZATION or OPERATOR in accordance with
Clause 5 “Limits of electromagnetic disturbances,” and 11.2 “Equipment in small-scale

production” of CISPR 11 [1].9)

6.1.2 * Protection of other equipment from low-frequency magnetic/fiel

No requirements apply.

6.1.3 Protection of the PUBLIC MAINS NETWORK
6.1.3.1 Harmonic distortion

6.1.3.1.1 * Requirements

ME EQUIPMENT and ME SYSTEMS with a RATED input clurr ding 16 A per
and thpt are intended to be connected to the PUBL\CMA ALORK shall comply W
has both long-time and

requirgments of IEC 61000-3-2. If

momentary current ratings, the highex of be used in determin
applicability of IEC 61000-3-2.

Check|compliance by appligation of th

6.1.3.1.2 Tests

The test methods and

6.1.3.2

6.1.3.2.1

ME EQUIPMENT an ith a RATED input current up to and including 16 A per
and thpt are\intendey gnnected to the PUBLIC MAINS NETWORK shall comply W
requirgn S S 00-3-3. If ME EQUIPMENT or an ME SYSTEM has both long-ti

momenntary ings, the higher of the two RATINGS shall be used in determin

applicgbili -3-3.

Check|compliance by application of the tests in 6.1.3.2.2.

phase
ith the

ng the

phase
ith the
e and
ng the

6.1.3.2.2 Tests
The test methods and test equipment specified by IEC 61000-3-3 shall apply.

5) The figures in square brackets refer to the Bibliography.
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6.2 IMMUNITY
6.2.1 * General
6.2.1.1 * IMMUNITY TEST LEVELS

Subclause 6.2 specifies IMMUNITY requirements that are appropriate for ME EQUIPMENT and
ME SYSTEMS intended for use in a typical health care ELECTROMAGNETIC ENVIRONMENT.

NOTE 1 For information concerning ELECTROMAGNETIC ENVIRONMENTS, refer to Annex F and the Bibliography.

Until limits are developed for other enwronments the requwements of 6.2 shall apply to
ME EQL, amagnetic
charac
higher
alloweql provided they are justified based on significant
physiological limitations (see 5.2.2.1 e)).

IMMUNITY TEST LEVELS shall take precedence. Lower IMMUNITY G
physi

NOTE 2| Writers of particular standards should refer to item a) of Cla
allowange.

ing this

6.2.1.2 Documentation of the test

The dqgcumentation of the test shall include the test me eri ian¢e with
the refiuirements of this subclause and justificati 3 i lateral
standayd used. This documentation & [ ‘ ENT  or
ME SYSTEM under test, details of the set-up,
setting ATIENT
physio

6.2.1.3 Operating mode

During[ IMMUNITY testing pciated
with BASIC SAFETY or BSSE | : rdll be tested in the mode that is most|critical

from a|PATIENT outco uipment options, cable layout and ACCES|SORIES
in a typical con i
not RATED for continy

ORMAL USE. If the ME EQUIPMENT or ME SYYTEM is
iIng mode may instead be selected such that feliable

operat est duration

6.2.1.4 ' ent that is not ME EQUIPMENT

Electrical ey ertthat\s not ME EQUIPMENT and that is supplied as part of an ME SY$TEM is
exempt UNITY testing requirements of this collateral standard provided all| of the
followi iti

— thg electrical equipment that is not ME EQUIPMENT complies with applicable internjational
IMMUNITY standards;6) |a

— both the EMISSIONS and IMMUNITY of electrical equipment that is not ME EQUIPMENT and that
is supplied as part of an ME SYSTEM have been determined not to adversely affect the
BASIC SAFETY or ESSENTIAL PERFORMANCE of the ME SYSTEM.

6) For example, see CISPR 24[2] for ITE and IEC 61326-1[9] for measurement, control and laboratory
equipment.
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6.2.1.5 * PATIENT-COUPLED ME EQUIPMENT and ME SYSTEMS

PATIENT-COUPLED ME EQUIPMENT and ME SYSTEMS shall be tested so that the PATIENT coupling
point is within the test environment. The PATIENT coupling point shall not have an intentional
conductive or capacitive connection to earth during testing, except as otherwise specified in a
subclause of this collateral standard. Unintentional capacitance between the PATIENT coupling
point and earth should be no greater than 250 pF.

6.2.1.6 * Variable gain

ME EQUIPMENT and ME SYSTEMS that incorporate a variable gain shall be tested at the highest
gain setting that allows proper operation

If this fequirement can be met with the normal software of the ME EQUIP} VSTEM,
the tegt shall be performed using the normal software. If this requirepien net using
the ngrmal software of the ME EQUIPMENT or ME SYSTEM, a met 9 Hed to
implement this operational mode. The use of special softwar ) ired. ¥ special

softwafe is used, it shall not inhibit changes in gain that may ocgur a

6.2.1.7 * PATIENT simulation

of the
imulator
during

If simylated PATIENT physiological signals are req
ME EQUIPMENT or ME SYSTEM, they shall be pro
used ghall not provide an intentiona
testingl except as otherwise specified\ ateral standard. Unintentional
capacitance between the PATIENT coupl d be no greater than 350 pF.
Prior t¢ the beginning of the test, the sir sigral skall be adjusted as follows:

e Foil ME EQUIPMENT and i [ I 'sensitivity adjustment, the simulated
PATIENT physiological<signa est amplitude or value consistent with
normal operation a ified MANUFACTURER. If this minimum amplitude or value is
spgcified by the M [ uded in instructions for use as specjfied in
5.211.3. If th WES ' ue consistent with normal operation is not specified
by fthe MANU@V E 8. simulated PATIENT physiological signal shall be sef to the
minimum amplity ak which the ME EQUIPMENT or ME SYSTEM operates as

inte
e For FMS with a manual sensitivity adjustment, the sinpulated
PAT shall be set according to the MANUFACTURER’S sernsitivity

adjustraent guidelipes with the ME EQUIPMENT or ME SYSTEM operating at its most sgnsitive
setfi
If s physiological signals are not required to verify normal opergtion of
thg ME EQUIRMENT) or ME SYSTEM, the ME EQUIPMENT or ME SYSTEM shall be tesfed as

specified)in 6.2°4/3 without PATIENT physiological signal simulation.
6.2.1.L‘+E$ﬁﬂ9‘vf—m7ﬂﬂ?ﬁy—rrcrn?vbsﬂ'vabie FUNCTIONS

If a FUNCTION associated with ESSENTIAL PERFORMANCE (e.g. HIGH PRIORITY and MEDIUM
PRIORITY ALARM CONDITIONS) cannot normally be observed or verified during the test, a method
shall be provided (e.g. display of internal parameters) for determining compliance. The use of
special software or hardware may be needed.
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6.2.1.9 * Subsystems

Compliance with the requirements of this collateral standard may be demonstrated by testing
each subsystem of an ME SYSTEM, provided that normal operating conditions are simulated.

When ME EQUIPMENT is being evaluated that interacts with other equipment to form an
ME SYSTEM, then the evaluation may be carried out using either additional equipment to
represent the total ME SYSTEM or with the use of simulators.

6.2.1.10 * Compliance criteria

able to

Under the—testeonditions—spee Hed—n e QOHPHM
: DNS, if

the BASIC SAFETY and ESSENTIAL PERFORMANCE

— change of operating mode;
— falge alarms;
— cegsation or interruption of any intended operation, €ven if ac ied by an alarm;

— inifjation of any unintended operation, i ¢ \ acontrolled motion, feven if
ac¢ompanied by an alarm;

— errpr of a displayed numerical value suyfficien gct diagnosis or treatment;

— noise on a waveform in which the ngise

mohnitoring; %
— artefact or distortion N 9 imwhi
treptment or monitoxing;

— failure of automati
tregt, even i )

For ™
FUNCTI

erfere with diagnosis, treatment or
jnosis,

ose or

each

pmay exhibit DEGRADATION of performance (e.g. deviatign from
that does not affect BASIC SAFETY or ESSENTIAL PERFORNIANCE.

The MH
MANUF

6.2.1.1 ‘ PMENT and ME SYSTEMS that include radio equipment

For ME| EQUIPMENT arid ME SYSTEMS that include radio equipment and in which the IMMUNITY of
the ragio‘.communication FUNCTION has been tested and found to comply with appglicable
national radio regulations, the radio equipmeni is exempt from tesiing to the IMMUNITY
requirements of this collateral standard, provided the IMMUNITY requirements of the applicable
national radio regulations for the exempted IMMUNITY test are greater than or equal to those
determined in accordance with 6.2.1.1. Otherwise, and for ME EQUIPMENT and ME SYSTEMS
intended only for countries with no national radio regulations, the IMMUNITY requirements of
this collateral standard shall apply.
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ELECTROSTATIC DISCHARGE (ESD)

* Requirements

ME EQUIPMENT and ME SYSTEMS shall comply with the requirements of 6.2.1.10 at IMMUNITY
TEST LEVELS of + 2 kV, + 4 kV and + 8 kV for air discharge and + 2 kV, + 4 kV and = 6 kV for
contact discharge.

Check compliance by application of the tests in 6.2.2.2. Evaluate the response of the
ME EQUIPMENT or ME SYSTEM during and after these tests in accordance with 6.2.1.10,
considering each discharge individually.

6.2.2.2

The tg
modifiq
a) *T
dis
by
b) *O
ME

c) *Alr discharges are applied to non

Tests

st methods and equipment specified by IEC 61000-4-2
ations:

lowing

pfween
caused

JENT Or

ENT or

ME|SYSTEM and conductive no If the
ME|EQUIPMENT Or ME SYSTEM s symbol
adfacent to a connector, that conne 12.1.2).

d) *ME EQUIPMENT and ME SYSTEMS that contain
cir¢uitry isolated from here is
no|appreciable charg on the
ME|EQUIPMENT or N ptween
individual test di sistors
comnected i ¢ ¢ p bd and
moved awa 7 : SYSTEM during application of a test discharge.

e) The test may bep e of its
NOMINAL inpu

6.2.3

6.2.3.1

a) *Qene
ME ME SYSTEMS that are not LIFE-SUPPORTING ME EQUIPMENT and
ME|SYSTEMS, except as specified in ¢) below or in the EXCLUSION BAND as specified in d)

bel

ow,”shall comply with the requirements of 6.2.1.10 at an IMMUNITY TEST LEVEL of

3V/m

over the frequency range 80 MHz to 2,5 GHz.

b) * LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS

LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS, except as specified in ¢) below or within
the EXCLUSION BAND as specified in d) below, shall comply with the requirements of
6.2.1.10 at an IMMUNITY TEST LEVEL of 10 V/m over the frequency range 80 MHz to
2,5 GHz.
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c)

Check| compliance by application of the tests in 6.2.3.2. [ €
ME EQUIPMENT or ME SYSTEM during and after these tests in gccoxg ! 2N 0.

6.2.3.2 Tests

The tgst methods and equipment specified by
additiojps and modifications:

a)
b)

c)
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* ME EQUIPMENT and ME SYSTEMS specified for use only in a shielded location

ME EQUIPMENT and ME SYSTEMS specified for use only in a shielded location, except within
the EXCLUSION BAND as specified in d) below, may comply with the requirements of
6.2.1.10 at an IMMUNITY TEST LEVEL that is reduced from the test level specified in a) or b)
above, as applicable, in proportion to the applicable specified value of minimum RF
shielding effectiveness and RF filter attenuation, provided the RF shielding effectiveness
and filter attenuation specification meets the requirements specified in 5.2.2.3 b).

* ME EQUIPMENT and ME SYSTEMS that include receivers of RF electromagnetic energy

ME EQUIPMENT and ME SYSTEMS that intentionally receive RF electromagnetic energy for
the purpose of their operation are exempt from the ESSENTIAL PERFORMANCE requirements
of 6.2.1.10 in the EXCLUSION BAND; however, in the EXCLUSION BAND, the ME EQUIPMENT or
MElSYSTEM shall remain safe and the other FUNCTIONS of the ME EQUI or ME TYSTEM
shall comply with the requirements specified in a) or b) ak applicable.
ME|[ EQUIPMENT and ME SYSTEMS shall comply with the requireme dcified-im a)) or b)
above, as applicable, outside of the EXCLUSION BAND.

of the

lowing

The test frequency is swept or stepped from 80

The uniform field calibration steps-a c greater than 1 % of the fundamental
frequency.

* The test signal is setA0.80 %-a l ecified
in | Table 9, based 2 YSTEM.
(Upnmodulated and A ms are
shown in Figure 1/ o ; B.) For ME EQUIPMENT and ME SYSTEMS fon which

tegting at s ecessary to additionally test at 1 kHz. For
ME|EQUIPME ilntended’to monitor or measure a physiological pargmeter,

the L REQUWENCY restrictions specified in Table 9 appligs. For
ME ‘ : iitended to control a physiological parametgr, the
OP strictions specified in Table 9 applies.

frequency, PHYSIOLOGICAL SIMULATION FREQUENCY,
and OPERATING FREQUENCY

A Modulation PHYSIOLOGICAL SIMULATION FREQUENCY
frequency and OPERATING FREQUENCY
ENDED USE Hz Hz

Cohtrol, monitor or measure a <1or
physiological parameter >3

N

All other 1000 Not applicable
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d)

* For the frequency step and dwell method (see Clause 8 of IEC 61000-4-3):

The minimum dwell time is based upon the time required for the ME EQUIPMENT or
ME SYSTEM to be exercised (if applicable) and adequately respond to the test signal. The
dwell time is at least 3 s for ME EQUIPMENT and ME SYSTEMS tested with a 2 Hz modulation
frequency and 1 s for all other ME EQUIPMENT and ME SYSTEMS, and is to be no less than

the response time of the slowest responding FUNCTION plus the settling time

of the

radiated RF IMMUNITY test system. For ME EQUIPMENT and ME SYSTEMS that average data
over time for which faster-responding signals cannot be used to determine the effect of
the test signal on the ME EQUIPMENT or ME SYSTEM, the dwell time is to be no less than

1,2 times the averag/ng per/od If the averaging per/od is adjustable, the averaging

usea o—determine—dw ime—is—to—be Hda vhich—is—expestea O—oC—tSQG—HHO6S S

clinical application of the ME EQUIPMENT or ME SYSTEM. For ME EQUIPMENT ahd ME''S

forlwhich faster-responding signals can be used to determine the gffact of thextest
on| the ME EQUIPMENT or ME SYSTEM, the dwell time may be\reduced Nf ihe
regponding signals are monitored. In this case, the dwell t/me is Q/less th
regponse time of the signal or of the monitoring system, isNgreater,Vp
regponse time of the radiated RF IMMUNITY test system, b S s than
ME|EQUIPMENT and ME SYSTEMS tested with a 2 Hz mod

othHer ME EQUIPMENT and ME SYSTEMS. For ME EQUIPW ¢ £ SYSTEMS tha
multiple individual parameters or subsystems, eag ield a differen
time, the value used is to be the maximum of the/indjwvidua ined dwell time$
The frequency step size is not to exceed 1 %0 al. (The next test fre
is fess than or equal to the previo

* Fpr the continuous frequency swe

The rate of sweep shall not be greater

where X is the dwell

above for the freq

Objects other tha
arg notto b
loclation of th

the IMMUNITY te

prdfetred frequency of reception, the receiving section of the ME EQUIPMENT or ME

period
ften in
STEMS
signal
faster-
an the
us the
3 s for
for all

have
t dwell

D .

yuency

ecified

ipment

and the

during
blected
bn with
uctive

for RF

pferred
has no
BYSTEM

is luned ta the centre of the equen anqge om which the equen Q ecention

can be

selected, except for spread spectrum receivers, which are allowed to operate normally.
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i)

6.2.4 Electrical fast transients and~burst

6.2.4.1 * Requirements

- 48 - 60601-1-2 © IEC:2007

* PATIENT-coupled cables used during the test shall be the longest allowed by the
MANUFACTURER, as specified in the ACCOMPANYING DOCUMENTS. The PATIENT coupling point
is not to have an intentional conductive or capacitive connection to earth, including
through the PATIENT physiological signal simulation, if used. Unintentional capacitance
between the PATIENT coupling point and earth should be no greater than 250 pF. The
interface between the PATIENT physiological signal simulation, if used, and the
ME EQUIPMENT or ME SYSTEM is to be located within 0,1 m of the vertical plane of the
uniform field area in one orientation of the ME EQUIPMENT or ME SYSTEM.T)

* LARGE, PERMANENTLY-INSTALLED ME EQUIPMENT and ME SYSTEMS that are constructed in
such a way that simulated operation of subsystems is not feasible are exempt from the
testing requirements specified by IEC 61000-4-3. If this exempt/on is used, such LARGE,

ins|
(ce
typy
2,5
fro
the
tele , .
specified in 6.2.6 (see also 5.2.2.8).

The test may be performed with the ME EQUIPMEN
NOMINAL input voltages and frequencies.

e of its

ME EQUIPMENT and ME SYSTEMS shall Y Wi quirements of 6.2.1.10 at an IMMUNITY

TEST LEVEL of + 2 kV for a

cables| Signal and intercgnnecti : © be (i.e. restricted to) less than|3 m in

length|[by the MANUF

or ME SYSTEM and all PATIENT-coupled

cables|are not tested directly ects of any coupling between cables that are

Check| complianc
ME EQU

6.2.4.2

tested [directly ani cab sf-tested\directly shall be taken into account.

e tests in 6.2.4.2. Evaluate the response |of the
IPMENT Or M£& 1 ) and after these tests in accordance with 6.2.1.10.

The tq et nd equipment specified by IEC 61000-4-4 apply, with the fo[lowing

modifid

a)

7

o

PATIENT-cOUpled cables of ME EQUIPMENT and ME SYSTEMS are not tested directly, but are
to be attached ddring the testing of power lines and of all other cables that are testqd. The
entire‘dength of PATIENT-coupled cables, including the PATIENT coupling point, is |placed
within The Test environment. AS much as possible, PATIENT-coupled cables are arranged as
in NORMAL USE. They are not to be arranged so that coupling to them from cables that are
tested directly is greater than the coupling that would be expected in NORMAL USE.

See Figure A.1 for an example cable arrangement.


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

60601-1-2 © |IEC:2007 —-49 -

b)

d)

For INTERNALLY POWERED ME EQUIPMENT and ME SYSTEMS that do not have the option of
a.c. or d.c. power inputs, all cables are tested except:

— signal and interconnecting cables specified to be less than 3 m in length, and
— PATIENT-coupled cables of any length.

This test does not apply if the only cables involved are signal and interconnecting cables
specified to be less than 3 m in length or PATIENT-coupled cables.

* PATIENT-coupled parts of ME EQUIPMENT and ME SYSTEMS are to be terminated during the
test as specified below.

— For PATIENT coupling points that do not have a conductive contact, the PATIENT
coupling point is terminated with the artificial hand and RC element specified in

CISPR 16-1-2. The metal foil of the artificial hand is sized and plate i hte the
approximate area and location of PATIENT coupling in NORMAL US | of the
artificial hand is connected to terminal M of the RC element gRd the( other: inal of

the RC element is connected to the ground reference plane.

— | For PATIENT coupling points that have conductive conta al M of
the RC element (see CISPR 16-1-2) is connected dixectly bupling
point, and the other term/na/ of the RC element is £0n g i erence

\ ied with
ximum
d (see

terminal M connected to the coupling point,
thickness of 5 mm may be applied between

CISPR 16-1-2) and the PATIENT coupli . il'|of the
artificial hand is to be sized anghplaced~p Sk ‘ ] pcation
of PATIENT coupling in NOR S ) to be
connected to the metal foil but NT sQupling point. The other terminal of

the RC element is connected to

coupled part is t rtificial

gommon connection and this common connegtion is
connected to [termy XC €eélement, as specified in CISPR 16-142. For
ME EQUIP, S S.inte d to be connected to multiple PATIENTS, drtificial
hands a 1 ifiel above and a separate common connectipn and

RC element acly PATIENT for which the capacitive coupling eff¢ct and
ated. The other terminal of the RC element(s) is

nce plane in all cases.

sal simulator is intended to simulate PATIENT physidlogical
apacitive coupling effect and RF impedance of the PATIENT, the
al simulator must provide, between the coupling point(s) dnd the
: dglane, an impedance equivalent to that of the artificial hand gnd RC

ecified above.

* HAND~HELD ME'EQUIPMENT and parts of ME EQUIPMENT intended to be HAND-HELD in
NORMAL USE are tested with an artificial hand applied as specified in CISPR 16-1-2, sized
and placed to simulate the approximate area and location of OPERATOR coupling in NORMAL
USE. The metal foil of the artificial hand is connected to terminal M of an RC element, as
specified in CISPR 16-1-2, and the other terminal of the RC element is connected to the
ground reference plane.
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For ME EQUIPMENT and ME SYSTEMS that have, for power input, multiple voltage settings or
autoranging voltage capability, the test is performed at the minimum and maximum RATED
input voltages. The test may be performed with the ME EQUIPMENT or ME SYSTEM powered
at any one of its NOMINAL power frequencies.

For ME EQUIPMENT and ME SYSTEMS with internal battery backup, verify that the
ME EQUIPMENT or ME SYSTEM continues operation from mains power after the tests
specified in this subclause.

6.2.5 Surges

6.2.5.1 * Requirements

The ME EQUIPMENT or ME SYSTEM shall comply with the requirements of 6Z-~J0 at iMMUNITY
TEST LEVELS of + 0,5 kV, £ 1 kV and + 2 kV for a.c. power line(s) to eg - V and

+ 1 kV|for a.c. power line(s) to line(s). All other ME EQUIPMENT and

tested [directly. However, the effects of any coupling between cab lirectly
and caples that are not tested directly shall be taken into accoun
Check| compliance by application of the tests in 6.2.5.2 9 of the
ME EQUIPMENT or ME SYSTEM during and after these te 9 ¢ j p.1.10,
considpring each surge individually.
6.2.5.2 * Tests
The tejst methods and equipment spé Ve test
apply, with the following modifications.
a) fested;
b) ach of
addition
c) rimary
ine(s).
all the
d) bxempt
e) lor d.c.
f) Fof ME\EQUIPMENT and ME SYSTEMS that have, for power input, multiple voltage settjngs or
auloranging voltage capability, the test is performed at the minimum and maximum| RATED
input voltages. The test may be performed with the ME EQUIPMENT or ME SYSTEM powered
at any one of its NOMINAL power frequencies.
g) For ME EQUIPMENT and ME SYSTEMS with internal battery backup, verify that the

ME EQUIPMENT or ME SYSTEM continues operation from mains power after the tests
specified in this subclause.
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6.2.6 Conducted disturbances, induced by RF fields

6.2.6.1 * Requirements

a)

8)
9)

* General

ME EQUIPMENT and ME SYSTEMS that are not LIFE-SUPPORTING, except as specified in c), d)
and e) below, shall comply with the requirements of 6.2.1.10 at an IMMUNITY TEST LEVEL of
3 Vrms over the frequency range beginning at the start frequency determined as specified
in f) below and extending to 80 MHz.

* LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS

LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS, except as specified in c), d) and e)
B Vrms
igd in f)
nedical

within
requiremgnts of
2cified in g) or b)

g effectivenepss and

y
electromagnetic eneIgy for

the S\ESSENTIAL PERFORMANCE requir¢ments
of p i CLUSION BAND, the ME EQUIPMENT or
ME {S of the ME EQUIPMENT or ME $YSTEM
shall ¢ irem i b) above, as applicable
Mg 2 th the requirements specified in af) or b)

ab

* N TERNALL@

INTERNALLY P ZE of less
th i cted 8)
an ENT or
ME

St3

The hble of
the

— |For INFERNALLY POWERED ME EQUIPMENT and ME SYSTEMS that cannot be used|during
battery charging, do not have an option for a.c. power input and have no connegtion to
edrth, telecommunications systems, any other ME EQUIPMENT or ME SYSTEM or a
PATIENT, the start frequency shall be determined from Figure B.1 of IEC 61000-4-6,
using the maximum dimension of the ME EQUIPMENT or ME SYSTEM, including the
maximum length of each cable connected.9)

See Figure A.2 for guidance on determining the maximum dimension.

See Figure A.2 for guidance on determining the maximum dimension.


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

-52 - 60601-1-2 © IEC:2007

— For all other ME EQUIPMENT and ME SYSTEMS, the start frequency shall be 150 kHz.

Check compliance by application of the tests in 6.2.6.2. Evaluate the response of the
ME EQUIPMENT or ME SYSTEM during and after these tests in accordance with 6.2.1.10.

6.2.6.2 Tests

The method and equipment specified by IEC 61000-4-6 apply, with the following
modifications:

a) The following provisions of IEC 61000-4-6 are modified or clarified:

* The terms “direct injection” and “injection using a coupling and decoupling network”
are used throughout IEC 61000-4-6. In that standard, “direct inje hat no
capacitors are used in the injection circuit. The term "CDN" (cq bupling
network) is used in this collateral standard to indicate the nefork thakis bpriate
for the individual cable under test as specified by IEC 610¢0-% not the
coupling/decoupling network includes a capacitor.

— |* Subclause 6.2.1.1, last dash, does not apply.
— |Subclause 6.4.1 is modified such that:
e *The calibration accuracy of the IMMUNITY/TEST. % and

e * Calibration for current injection cla . m.

e * Calibrations shall be performed ¢ ) M an 1 %

e At least one regpresentative cgble\Of eash”’FUNCTION on the ME EQUIPMENT or
ME SYSTEM sha >

e All patient ested, either individually or bundled, as

specified i

e The POTE

- .4 o) gified so that the reduced current injected under this
cond 9 >r“equal to the I,., specified, by the accuracy values of
betw&en ~Q % ’ 6 for linear quantities or —0 dB and +2 dB for log quantitjes.

b) Caples setegted Yor testing for which a CDN is suitable are to have the CDN in place
dufing (the te All CDNs that are not being used to inject the test signal arel to be
terminated with a 50 2 load.

c) * PATIENT-coupled cables are tested using a current clamp. In cases were a current clamp
is not suitable, an EM clamp is used. CDNs are not suitable for, and are not be applied to,
PATIENT-coupled cables.

PATIENT-coupled parts of ME EQUIPMENT and ME SYSTEMS are to be terminated during the
test as specified below. No intentional decoupling device is to be used between the
injection point and the PATIENT coupling point in all cases.
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d)

— 53 -

— For PATIENT coupling points that do not have a conductive contact, the PATIENT
coupling point is terminated with the artificial hand and RC element specified in
CISPR 16-1-2. The metal foil of the artificial hand is sized and placed to simulate the
approximate area and location of PATIENT coupling in NORMAL USE. The metal foil of the
artificial hand is connected to terminal M of the RC element and the other terminal of
the RC element is connected to the ground reference plane.

— For PATIENT coupling points that have conductive contact to the PATIENT, terminal M of
the RC element (see CISPR 16-1-2) is connected directly to the PATIENT coupling point,
and the other terminal of the RC element is connected to the ground reference plane. If
normal operation of the ME EQUIPMENT or ME SYSTEM cannot be verified with terminal M
of the artificial hand connected to the coupling point, an insulating material with a
maximum thickness of 5 mm may be applied between the metal foil of the artificial

foil of
ATIENT
metal
nent is
connected to the ground reference plane in all cases.

- infended
to be connected to a single PATIENT, each PATIEN} cOt N\TIENT-
coupled part is to have an artificial hand appli egifie rtificial
hands are connected to a single common co 1 y j tion is
connected to terminal M of the RC elemeént, s/as iffed i 2. For
ME EQUIPMENT and ME SYSTEMS intended tebe rtificial
hands are to be applied as spgtifi ; bn and
RC element is to be used for € bct and
RF impedance is to be simu t(s) is
connected to the ground referenee plan

— |If a PATIENT physiological si logical
signals and also the capaeiti and RF impedance of the PATIENT, the
PATIENT physiologisal siqy We, between the coupling point(s) dnd the
ground refereng se_equlvalent to that of the artificial hand gnd RC
element as spegifiea

* HAND-HEL g d6f ME EQUIPMENT intended to be HAND-HELD in

NORMAL USE a ml hand applied as specified in CISPR 16-1-2, sized

an

ORMAL
above.
bnt, as
to the

D.2 of
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* For each cable injection, the test signal is set to 80 % amplitude modulated at the
modulation frequency specified in Table 9 (see 6.2.3.2 ¢)), based upon the INTENDED USE
of the ME EQUIPMENT or ME SYSTEM. (Unmodulated and modulated waveforms normalized
to a generator output of 1,00 Vrms are shown in Figure 4 of IEC 61000-4-6 [8]). For
ME EQUIPMENT and ME SYSTEMS for which testing at 2 Hz is required, it is not necessary to
test additionally at 1 kHz. For ME EQUIPMENT and ME SYSTEMS intended to monitor or
measure a physiological parameter, the PHYSIOLOGICAL SIMULATION FREQUENCY restrictions
specified in Table 9 apply. For ME EQUIPMENT and ME SYSTEMS intended to control a
physiological parameter, the OPERATING FREQUENCY restrictions specified in Table 9 apply.

* For the frequency step and dwell method (see Clause 8 of IEC 61000-4-6 [8]):
The minimum dwell t/me shaII be based upon the time required for the ME EQUIPMENT or

METSYS vTo—oeexe et aop aoTrerr—anaagectateryresponatore<te retral. The
dwgll time is at least 3 s for ME EQUIPMENT and ME SYSTEMS tested with a 2 K ulation
frequency and 1 s for all other ME EQUIPMENT and ME SYSTEMS and I3 g s than
thg response time of the slowest responding FUNCTION plus PR ime |of the
conducted RF IMMUNITY test system. For ME EQUIPMENT and ME SYS ; e data
over time for which faster-responding signals cannot be us { j fect of
the test signal on the ME EQUIPMENT or ME SYSTEM, the d ] i C s than
1,4 times the averaging period. If the averaging period s aqQ stle th period
us¢d to determine dwell time is to be that which is_eXxx : ften in
clinical application of the ME EQUIPMENT or ME SYSTEM. Fx 3 STEMS

for|which faster-responding signals can be usea to de X . ’ signal
on| the ME EQUIPMENT or ME SYSTEM, the be Yeduced if the |faster-

regponding signals are monitored, 3 an the
regponse time of the signal or oKthe\mbuitori 7 ’ j , plus the
regponse time of the conducted RFMO® ' j 3 s for
ME|EQUIPMENT and ME SYSTEMS tested with for all

PMENT and ME SYSTEMS thal have
achof which would yield a differerft dwell
individually-determined dwell times.

otRer ME EQUIPMENT and ME SYSTEMS, or
L e i s
imle, S e | QXM UITIRO

% of the fundamental. (The next test frequency

q_seconds determined from g) above (the dwell time sfecified
EQUIPMENT and ME SYSTEMS with a receiving section for RF

tion of the ME EQUIPMENT or ME SYSTEM is tuned to the preferred
freqquency of recéption. If the receiving section of the ME EQUIPMENT or ME SYSTEM has no
prdfecréd frequency of reception, the receiving section of the ME EQUIPMENT or ME $YSTEM
is tuned to the centre of the frequency range from which the frequency of reception can be
selected, except for spread spectrum receivers, which are allowed to operate normally.
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i) The test may be performed with the ME EQUIPMENT or ME SYSTEM powered at any one of its
NOMINAL power voltages and frequencies.

6.2.7 Voltage dips, short interruptions and voltage variations on power supply input
lines

6.2.7.1 * Requirements

a) ME EQUIPMENT and ME SYSTEMS with a RATED input power of 1 kVA or less and all LIFE-
SUPPORTING ME EQUIPMENT and ME SYSTEMS shall comply with the requirements of 6.2.1.10
at the IMMUNITY TEST LEVELS specified in Table 10. For ME EQUIPMENT and ME SYSTEMS that
are not LIFE-SUPPORTING and for which the RATED input power is greater than 1 kVA and
the RATED input current is less than or equal to 16 A per phase, deviation from the
requirements of 6.2.1.10 is allowed at the IMMUNITY TEST LEVELS spgcitied in Jlaple 10,

prqvided the ME EQUIPMENT or ME SYSTEM remains safe, experi onent
failures and is restorable to the pre-test state with OPERATOR int N PMENT
and ME SYSTEMS that are not LIFE-SUPPORTING and for whic current
exg¢eeds 16 A per phase are exempt from the testing specified in\lab

b) * ME EQUIPMENT and ME SYSTEMS are allowed a deviation frd 2.1.10
at the IMMUNITY TEST LEVEL specified in Table 11, providg $YSTEM

remains safe, experiences no component failures and~N { to the pre-tedt state
with OPERATOR intervention.

LIFE-SUPPORTING ME EQUIPMENT and ME SYSTEMS hi i viation
from the requirements of 6.2.1.10 is used sha (ol ' complylng with apglicable
intgrnational standards to indica 2 or interuptiogn ©f an intended opgration

related to ESSENTIAL PERFORMANCE®

~ Evaluate the response|of the

Check compliance by application .7.
ests in accordance with 6.2.1.10 and

ME|EQUIPMENT or ME SYSTEM durin
theg allowances specified in a) and

Tab s for voltage dips

oI age Yest| \@age dip Duration
% UT % periods

>95 05
N 5 ;
\ 0 30 25

Nbﬂ\\g XQ is a.C. MAINS VOLTAGE prior to application of the test level.

Table™1 — IMMUNITY TEST LEVEL for voltage interruption

\Vétage test level Voltage dip Duration
% Uz % Uz S
<5 >95 5
NOTE Ur is the a.c. MAINS VOLTAGE prior to application of the test level.
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6.2.7.2 Tests

The test methods and equipment specified by IEC 61000-4-11 apply, with the following
modifications:

a) Test voltage changes shall be step changes and start at a zero crossing. For multiple
phase ME EQUIPMENT and ME SYSTEMS, the zero crossing shall be referenced to the phase
under test for voltage dips and to any phase for interruptions. The reference phase shall

be

included in the documentation of the test.

b) ME EQUIPMENT and ME SYSTEMS with a d.c. power input intended for use with a.c.-to-d.c.

co
MA
to

c) Fo
aut
inp

d) Fof

ME
in

6.2.8
6.2.8.1
6.2.8.1

ME EQ
TEST L§

Check
ME EQ(

6.2.8.1

The n
modifiq

a) *d

he a.c. power input of the converter.
- ME EQUIPMENT and ME SYSTEMS that have, for power input,

ME EQUIPMENT and ME SYSTEMS with internal
EQUIPMENT or ME SYSTEM resumes operation from m
[fable 10 and Table 11.

* Magnetic fields

Power frequency magnetj

A1 * Requirements

JIPMENT and ME SYSTEMS shall

ations:

and KSTE RATED for use only at one of these frequencies need only be te

powered atthe same frequency as the applied magnetic field.

f the
pplied

ngs or
RATED

At  the
ecified

MUNITY

FVEL of 3 A/m.

compliance byNapplication of the
IPMENT or ME S

.2 Te@

nethods cified by IEC 61000-4-8 apply, with the following

d at both 50 Hz and 60 Hz, with the exception that ME EQUPMENT

sted at

that fregquency In either case, during the test, the ME EQUIPMENT or ME SYSTEM is

If\the ME EQUIPMENT or ME SYSTEM iS INTERNALLY POWERED or powered from an efternal

d.c. supply, the test is performed at both 50 Hz and 60 Hz, with the exception that

ME EQUIPMENT and ME SYSTEMS intended for use only in areas supplied at one o
frequencies need be tested only at that frequency.

f these

b) The test may be performed with the ME EQUIPMENT or ME SYSTEM powered at any one of its
NOMINAL power voltages.

6.2.8.2

No req

* Pulsed magnetic fields

uirements apply.
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6.2.8.3 * Damped oscillatory magnetic fields

No requirements apply.

6.2.9 * Conducted disturbances in the range 0 Hz to 150 kHz

No requirements apply.

6.2.10 * Oscillatory waves

No requirements apply.

6.2.11| * Harmonics, interharmonics including mains signalling at a.¢. po

No requirements apply.

6.2.12| * Ripple on d.c. power supply

No requirements apply.

6.2.13| * Unbalance

No requirements apply.

6.2.14| Variations of power frequenc

The refuirements for power frequency (0f 4.10.2 sneral standard apply.

r port
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Annex A
(informative)

General guidance and rationale

A.1 General guidance

This collateral standard is applicable to ME EQUIPMENT and ME SYSTEMS. For the purposes of

this collateral standard, an ME SYSTEM includes those ACCESSORIES that are needed for
operating the ME SYSTEM as specified by the MANUFACTURER. The reader inded that an
ME SYYTEM can consist of ME EQUIPMENT used in combination with other ENT jor with

other 4

)

A.2

The fo i [ ifi N ral standarnd, with

clause

Subcl

The s ) used

in ME $YSTEMS through the definition not be

applie ifi

Electrigal/electronic infrastructure (e.g. isti C grea networks, telecommunigations

networks A MC in accordance with this coflateral

standayd as part of an N 2 effects of such electrical/electronic

infrastjucture should i part of "~ RISK MANAGEMENT in accordancg with

ISO 14971, and elec r|| e i dre intended to be used as part|of an
- [ . Equipment provided by the MANUFACTURER of

xisting

electrigal/electroni

ME SYSTEM shoulghbe
the ™ SYSTEM i

the m
collate

Definitig

The 1=

Definition'3.3 — FFFECTIVE RADIATED POWER (ERP)

eet the requirements of this collateral standard. If

TEM by
in this

jevice,

The IEV definition has been modified for this collateral standard by revising the note to make

it easier to understand. The note appears in IEV 161-04-16 as follows:

NOTE For the ITU and in Chapter 712, the term “effective radiated power” without qualification is used only when

the reference antenna is a half-wave dipole.
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Definition 3.5 — ELECTROMAGNETIC DISTURBANCE

In this collateral standard for ME EQUIPMENT and ME SYSTEMS, it is inappropriate to imply that
an ELECTROMAGNETIC DISTURBANCE might "adversely affect living (or inert) matter". As a
consequence, in an otherwise unchanged text, this phrase of IEV definition 161-01-05 is
omitted.

Definition 3.10 — EXCLUSION BAND

This definition is adapted from the “alignment range” specifications of I-ETS 300 220 and from
ETS 300 741.

Definition 3.11 — FUNCTION

mal
— The

In this| definition, “intended” means inje
ME SYYTEM and relates to the INTENDED

Definition 3.13 — IMMUNITY (to a disturba
The IRV definition has bée ok i 3 evice,

Definition 3.17 — LARG
The sige chosen; W

Cilities.

Physic
Definiti
Both G e and
those NT and

ME SYS

Definition,3.19 — LOW VOLTAGE

This is consistent with definition IEV 601-01-26 (“a set of voltage levels used for the
distribution of electricity and whose upper limit is generally accepted to be 1 000 V a.c.”) and
with the scope of European union directive 73/23/EEC [15], commonly known as the “Low-
voltage directive” (“equipment designed for use with a voltage rating of between 50 V and
1 000 V for alternating current and between 75V and 1 500 V for direct current”).

Definition 3.20 — OPERATING FREQUENCY

For example, the OPERATING FREQUENCY (fundamental) for a ventilator could be 0,1 Hz (a rate
of 6 breaths per minute). The signal could also contain harmonics to properly replicate the
wave shape (I/E ratio) of a human respiratory cycle.
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Definition 3.21 — PATIENT-COUPLED ME EQUIPMENT or ME SYSTEM
This definition does not include inactive, mechanical PATIENT supports (e.g. bed rails, braces).
Definition 3.22 — PHYSIOLOGICAL SIMULATION FREQUENCY

For example, the simulation frequency (fundamental) for an ECG monitor could be 0,92 Hz (a
heart rate of 55 beats per minute). The signal could also contain harmonics of several
hundred Hz in order to have a wave shape that mimics that of a human.

Definiti

The IEV definition has been modified in this collateral standard by reptac t” with
“ME EQUIPMENT or ME SYSTEM”, replacing “in trades, profession i th “by
health¢are professionals”, replacing “which” with “that” and deleting e was
delete ended
for us ust be
identified as intended for use by healthcare professiogs ' ) to be

identified as “professional equipment”.

The sgope of “for use by healthcare professionals’ i nedical
supervjsion”. “PROFESSIONAL ME EQUIPMENT or S this>collateral standard restricts
the applicability of the allowance spécified STEMS
directly i vision”
includs pven if
operat ent.
The d lateral
standa ounter
medica

Definif

The PU supply

networ
CISPR[ 11 ap
may no¢t be

used for domestic purposes” to harmonize somewhpat with
kles are for the RESPONSIBLE ORGANIZATION or OPERATOR, who
lateral standard and its definitions. In CISPR 11, the [PUBLIC
MAINS INE the “low-voltage power supply network which supplies buildings used
for dor : [ » “domestic electricity power supplies”, and in IEC 61000-3-2 and
IEC 61 alled the “public supply system”, the “public low-voltage system”, gnd the
“public istribution system”.

ME EQUIRMENT and ME SYSTEMS ara not connected to the PURLIC MAINS NETWORK if ey are
HAEN—a R O—ME—SYotEMo—ad RO+ +t80—0—1H 86—+ JB=t—MAR—NEAORE—H—HE

used in locations, e.g. hospitals, in which the mains connection is isolated from the public
LOW-VOLTAGE power supply network by transformers or substations.

Definition 3.25 — RADIO FREQUENCY (RF)

This definition has been adapted from the definition of radio frequency (data transmission) in
ANSI/IEEE 100:1996 [12] by modifying the note.
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Subclause 4.1.1 — ELECTROMAGNETIC COMPATIBILITY

Compliance with this requirement is demonstrated by compliance with the requirements of this
collateral standard. Compliance with the requirement that ME EQUIPMENT and ME SYSTEMS are
not to emit ELECTROMAGNETIC DISTURBANCES that could affect radio services, other equipment
or the ESSENTIAL PERFORMANCE of other ME EQUIPMENT and ME SYSTEMS is demonstrated by
compliance with the requirements of Clause 5 and 6.1. Compliance with the requirement that
ME EQUIPMENT and ME SYSTEMS have adequate IMMUNITY to be able to provide its BASIC SAFETY
and ESSENTIAL PERFORMANCE in the presence of ELECTROMAGNETIC DISTURBANCES is
demonstrated by compliance with the requirements of Clause 5 and 6.2.

Subclduse 4.2 —SINGLE FAULT CONDITION for ME EQUIPMENT  ~ ~_ |

Certain SINGLE FAULT CONDITIONS would have a significant adverse effg
of ME EQUIPMENT or an ME SYSTEM. Some EMC techniques redireckDIST
dissipgte them in circuit components. If the PROTECTIVE EARTH, GO
failure[of a component in an ELECTROMAGNETIC DISTURBANCE {ilterN
testing] it could be very difficult to meet the EMC requiren .
Therefpre, EMC testing is specified to be performed unde AAL DITIONS and not|SINGLE
FAULT CONDITIONS.

If ELECTROMAGNETIC DISTURBANCES specified S vELS in this co]lateral

standa could be interprg¢ted to
mean [that IMMUNITY testing of ME svShould not be perfprmed
Becausge they are considered to be rep

LEVELS specified by this collateral standard (an hy particular standards (IEC 60601-2-X
(“Part p” £C 6Q601-1) that reference this co]lateral
standafd) should not be consi ! NDITIONS in the context of 4.2.

It is ppssible that a g
ELECTROMAGNETIC DISTURRANCE AZARD. Alternatively, there could be a|SINGLE
FAULT CONDITION ainst ELECTROMAGNETIC DISTURBANCES thaft could
result in a HAZA/@‘\ b€ considered in the RISK MANAGEMENT PROCHSS.

Subcl A. 3 the Youtside of ME EQUIPMENT or ME EQUIPMENT parts that
inclu;i} s hat_apply RF electromagnetic energy for diagnofsis or
treatmlent

ME EQURMERT thataa RF electromagnetic energy for diagnosis or treatment are psually
CISPR ) g requirement does not apply to monitoring ME EQUIPMENT and

ME SYSTEMS (&3 edance plethysmography (respiration or apnea) monitors).

Subclquse 5.2.1.2 c¢) — a specification of the ESD precautionary procedures

Staff must be made aware that accessible pins of connectors identified with the ESD warning
symbol should not be touched with the fingers or with a hand-held ToOL unless proper
precautionary procedures have been followed.

Precautionary procedures include:

— methods to prevent build-up of electrostatic charge (e.g. air conditioning, humidification,
conductive floor coverings, non-synthetic clothing);
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— discharging one’s body to the frame of the ME EQUIPMENT or ME SYSTEM or to earth or a
large metal object;

— bonding oneself by means of a wrist strap to the ME EQUIPMENT or ME SYSTEM or to earth.

Subclause 5.2.1.2 d) — a recommendation that all staff involved reveive an
explanation....

Staff that could touch connectors identified with the ESD warning symbol should receive this
explanation and training. This includes clinical/biomedical engineering and health-care staff.

Subcls 5.2.1.2 ¢) - ificati f tt s tents of ESD...traini

ESD tr
levels
compo
Furthe
charge
ME EQU
or ME 9

aining should include an introduction to the physics of electrost oltage
that can occur in normal practice and the damage that caf ctronic
hents if equipment are touched by an OPERATOR who is\electrqstatica arged.
r, an explanation should be given of methods to prevent \uild-u tlostatic
, and how and why to discharge one’s body to e e [of the
IPMENT or ME SYSTEM, or bond oneself by means of/a~wrist PMENT

ME SYSTEMS

While [the use of TYPE A PROFES \ QUIBMENT and ME SYSTEMS in ddmestic
establishments or connected to the PUBNC MA|N ay be justified, such usg could
result |n radio interference. Therefore/ a warning ssary to alert the OPERATOR|to this
possibllity and to suggest ways to mitigate

Subclause 5.2.2.1 a) and 3 and A warning that the use

The usge of ACCE RI S sducers other than those for which the ME EQUIPMENT
or ME $YSTEM i igni degrade EMISSIONS and IMMUNITY perforance
Therefpre, a warn ACCESSORIES, transducers and cables other thar those
specified in the AGOQOY {TS is necessary to help ensure that the OPERAT[OR will
be abl¢ to operafe NT Or ME SYSTEM as intended

Subcljuse

Unless : E SYSTEMS have an extremely high level of IMMUNITY (e.g. rgdiated
IMMUNIfTY of 208 ESD IMMUNITY of 35 kV) and a low level of EMISSIONS (e.g. CISPR 11
group |1, Class will always be necessary for the RESPONSIBLE ORGANIZATION |or the
OPERATQR’1O manage the ELECTROMAGNETIC ENVIRONMENT. The tables and other guidange that
are re.{uilcd tU bG IIIU:UdUd III thc I‘\UUUI‘V’:PAI"‘I“I’:I"‘I‘G IJ\JUUIVII:I‘{I\J plUVIdU IIIfUIIIIatIUII tO the

RESPONSIBLE ORGANIZATION or OPERATOR that is essential in determining the suitability of the
ME EQUIPMENT or ME SYSTEM for the ELECTROMAGNETIC ENVIRONMENT of use, and in managing
the ELECTROMAGNETIC ENVIRONMENT of use to permit the ME EQUIPMENT or ME SYSTEM to
perform as intended without disturbing other ME EQUIPMENT and ME SYSTEMS or other electrical
equipment.
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Subclause 5.2.2.1 d) — A warning that the ME EQUIPMENT....

The EMISSIONS limits, IEC 60601 TEST LEVELS and tests specified by this collateral standard do
not address ELECTROMAGNETIC COMPATIBILITY of electrical equipment at very close distances.
Unless all electrical equipment are compatible with respect to both electric fields and
magnetic fields at very close distances over the entire range of expected frequencies,
separation is prudent. If it is essential to use the ME EQUIPMENT or ME SYSTEM very close to
other electrical equipment, it is prudent to determine, by observation, if the performance of
either product is affected by unintended electromagnetic coupling.

Subclause 5.2.2.1 e) — A justification for each COMPLIANCE LEVEL that is lower....

A justification for lower COMPLIANCE LEVELS is required to be included/i ANYING
DOCUMENTS to convey to the RESPONSIBLE ORGANIZATION or OPERATOR ysical,
technofogical or physiological limitations to the ability of the ME EQUIR TEM to
perform as intended in the presence of ELECTROMAGNETIC DISTURR \ This ‘wi help to

emphagize the importance of the associated additional guidance, in\th Inaging
the ELECTROMAGNETIC ENVIRONMENT.

For the IEC 61000-4-11 IMMUNITY test, , N shorter
duratign of the voltage dip or interruption, or lesg a i . Simi higher
COMPLIANCE LEVELS" means longer duration of th ye/ di i ion, dter dip
in voltage.

Subclause 5.2.2.1 f) — Table 2, completed 2

Unlesg ME EQUIPMENT and ME SYSTEMS\hav igh level of IMMUNITY (e.g. radiated
IMMUNIfTY of 200 V/m, ESD/i illa NSIBLE
ORGAN|ZATION or the OPERATOR (to mangg EDNEX . tables
that are required to beN i to the

RESPOINSIBLE ORGANIZA is essential in determining the suitability| of the
ME EQUIPMENT O SYS MAGNETIC ENVIRONMENT of use, and in managing
the ELECTROMA ; oMN\usé to permit the ME EQUIPMENT or ME SYS[EM to
perform as intended

Subcljuse 5.2,2. : d — Column 3 of Table 2 shall be filled in....

igher COMPLIANCE LEVELS that can be claimed is intended to
JANCE LEVELS are justified or higher levels claimed, they diff¢r from

All IMMUNITY jtests ar€ applicable unless the ME EQUIPMENT or ME SYSTEM is outside the] scope
of an EMCrbasic standard, 6.2 specifies that the test is not applicable, or it is not posgible to
perform—the—test—for —the—particutar —WME EQUIPMENT —Or ME SYSTEM. _For _exampte, the
IEC 61000-4-11 test would not be applicable for INTERNALLY POWERED ME EQUIPMENT that has
no provision for connection to mains power.
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Subclause 5.2.2.1 f), third dash — For the IMMUNITY test....

If the COMPLIANCE LEVEL equals the IEC 60601 TEST LEVEL of this collateral standard for each
IMMUNITY test, no changes to the guidance in column 4 of Table 2 should be made. For
IMMUNITY tests for which the COMPLIANCE LEVEL is lower than the IEC 60601 TEST LEVEL of this
collateral standard (and justified), example text for column 4 of Table 2 appears below. If the
COMPLIANCE LEVEL is higher than the IEC 60601 TEST LEVEL of this collateral standard for an
IMMUNITY test, the MANUFACTURER of the ME EQUIPMENT or ME SYSTEM may choose either to use
the existing text in column 4 of Table 2 without modification, or to describe the characteristics
of the ELECTROMAGNETIC ENVIRONMENT in which the ME EQUIPMENT or ME SYSTEM is suitable due
to its higher IMMUNITY. One example of text for column 4 of Table 2 for ME EQUIPMENT and
ME SYSTEMS for which the COMPLIANCE LEVEL is higher than the IEC 60601 TEST LEVEL for the
IEC 61000-4-11 test appears below (see 6.2.2, ELECTROSTATIC DISCHAR D) and 6.2.7,
Voltage dips, short interruptions and voltage variations on power supply 4

— Re} 6.2.2, ELECTROSTATIC DISCHARGE (ESD)

Forl example, if test level 2 of IEC 61000-4-2 (+4 kV co kV air
disgharge) is claimed (and justified), it may be necessary tQ SO pf anti-
stalic materials or higher relative humidity. If test level A contact
distharge and £ 15 kV air discharge) is claimed, the ME uld be

spdcified for use in a dry environment.
— Re| 6.2.4, Electrical fast transients and bursts

For
rec
lings and power lines.

— Re} 6.2.5, Surges

), it may be necespary to
i separation between| signal

For sary to
rec

- Re y input
ling
For of the
vol LIANCE
LEV dip in
vol
If a lowe ANGE make
add 9 [teries,
or
For MMUNITY
TES nEn 4 of
Table 2'may be ised accordingly. If, for example, a ventilator meets the requiremgents of

6.2{1<¥0 at an IMMUNITY TEST LEVEL of <5 % Uy for 24 h, the text in column 4 of Table 2

Mains power quality should be that of a typical commercial or hospital environment. If
an interruption of mains power occurs, the [ME EQUIPMENT or ME SYSTEM] is capable of
continued operation for a minimum of 24 h, provided the batteries are charged prior to
the interruption of mains power.
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— Re: 6.2.8.1, Power frequency magnetic fields

For example, if a lower COMPLIANCE LEVEL is claimed (and justified), it may be necessary to
recommend positioning the ME EQUIPMENT or ME SYSTEM further from sources of power
frequency magnetic fields or installation of magnetic shielding.

Subclause 5.2.2.2 — Requirements applicable to ME EQUIPMENT and ME SYSTEMS other than
those specified for use only in a shielded location

See Annex C for examples of completion of Table 3, Table 4, Table 5 and Table 6.

See the rationale for Subclause 444H5.2.2.1 445Hf).

The regstriction on lower and higher COMPLIANCE LEVELS that can be claimed is iptended to
ensurg that if lower IMMUNITY TEST LEVELS are justified or higher levgis\clai differ
from the IEC 60601 TEST LEVEL by an amount that is significant from i

The irjcreased radiated RF IMMUNITY TEST LEVEL for LIFE-SUPRORTING T and
ME SYSTEMS is intended as an additional safety margin to decreas iketi d that
mobilefportable communications equipment, such as a ra phone,
could ¢ause DEGRADATION of ME EQUIPMENT or an ME SYSTEM. tha g i ATIENT
if the | portable/mobile communications equipment G g . This
requirgment is not intended to permit the use of sus j ications
equipment closer to ME EQUIPMENT and ME,SYSTEMS/ DRTING
ME EQUIPMENT and ME SYSTEMS, the cals € rength
and m nimum separation distance ta PR gin factor
of 10/ juency
bands petween 150 kHz and 80 MHz a

Four equations are used tg s i i i 3 and
Table 9, and three equati d t e recommended separation distafces in
Table 4 and Table 6. I/4 and V@ i a0 pcause
the IEC 61000-4-6 cgnduycted ~ 3 is used as a substitute for radiated RF

. The equations are derived from Equation|E.1 in
arid substituting the variable that represenpts the
sed in the equations are based on the fol|lowing

IMMUNIfTY testing iR 3
IEC 61000-4-3:
COMPLIANCE LEVELT0

assumptions regarding [ RF transmitters:

- the i field free space at a given distance from the aptenna
ap$ im a eal half-wave dipole for transmitters with frequencies|above
800 MH

— theg di I8 ength in free space at a given distance from the antepna is
approxima that of an ideal half-wave dipole for transmitters with frequencieq below

80
- anTennas with gain are not usually used in mobile/portable communications equipm?nt.

For ME EQUIPMENT and ME SYSTEMS that are specified for use only in a shielded location and
that comply with reduced RF IMMUNITY TEST LEVELS based upon the minimum RF shielding
effectiveness and filter attenuation specified for the shielded location (see 6.2.3.1 c) and
6.2.6.1 c)), it is not meaningful to discuss separation distances. For this reason, Table 7 is
used instead of Table 3 and Table 5, and Table 8 is used instead of Table 4 and Table 6.
(See also 5.2.2.3 d).)


https://iecnorm.com/api/?name=3b6c58fbec115adebcf0dc331d7caa46

- 66 — 60601-1-2 © IEC:2007

Subclause 5.2.2.3 b) — If the electromagnetic radiation disturbance allowance ....

ME EQUIPMENT and ME SYSTEMS may need to be specified for use only in a shielded location
as a result of either the EMISSIONS or IMMUNITY characteristics of the ME EQUIPMENT or
ME SYSTEM. The specifications for the shielded location that result from the EMISSIONS
characteristics and the specifications for the shielded location that result from the IMMUNITY
characteristics of the ME EQUIPMENT or ME SYSTEM must be identical because they apply to the
same shielded location.

The specified value(s) for minimum RF shielding effectiveness and minimum RF filter
attenuation must be identical |n each frequency range for which they are specmed so that

radiate This is
true ey 6 test
In this e ust diso be
identic c CY range
for wh ended
to simylate the effect of radiated RF sources.

If use pnly in a shielded location is specified as a result of 8 efisticq of the
ME EQUIPMENT or ME SYSTEM, the MANUFACTURER may usg the EMISSIONS
allowance in 6.1.1.1 d). If this allowance is not used i Yecessary to add the text
specified in 5.2.2.3 b) to Table 1.

Subclause 5.2.2.3 c) — A specificationof the £

For example, a MANUFACTURER might speci 3 v dch as high-frequency qurgery
ME EQUIPMENT, walkie-talkies and radj6 ass) telephones should be prohibited
from inside the shielded location or be g pe ME EQUIPMENT or ME SYSTHM is in
use. Al MANUFACTURER migt G endations regarding other ME EQUIPMENT or
ME SYSTEMS that are alswo_specifi ) Alynin’a shielded location, e.g. that they be
prohibited from inside - i geation pr be turned off when the ME EQUIPMENT or
ME SYSTEM of the MANUFASJURE > e.recommendation is in use

Whether or no@ i A\ ation is specified as a result of the IMMUNITY
characteristics of thg : ME SYSTEM (e.g. it could be specified as a resul{ of the

EMISSIQNS charac & jons in a shielded location result in field strengths at
variou Y do not necessarily decrease with distance as pre¢dicted
by th e 3 through Table 6. Therefore, caution would dictate that RF
trans 3 e used inside the specified shielded location.

A rec \S be made to the RESPONSIBLE ORGANIZATION to post signg at all
entranges s|de ations regarding equipment allowed or prohibited because|of the

importance ofithis requirement and the fact that the information in the ACCOMPANYING
DOCUMENTS_ is' not likély to be readily available to health-care providers, PATIENTS or visitors.

Subclause 5.2.2.3 d) — The applicable Table 7 or Table 8.

See Annex C for examples of completion of Table 7 and Table 8.
See the rationale for Subclause 444H5.2.2.1 445Hf).

The restriction on lower and higher COMPLIANCE LEVELS that can be claimed is intended to
ensure that if lower IMMUNITY TEST LEVELS are justified or higher COMPLIANCE LEVELS are
claimed, they differ from the IEC 60601 TEST LEVEL by an amount that is significant from an
EMC standpoint.
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For ME EQUIPMENT and ME SYSTEMS that are specified for use only in a shielded location and
that comply with reduced RF IMMUNITY TEST LEVELS based upon the specified minimum RF
shielding effectiveness and filter attenuation of the shielded location (see 6.2.3.1 ¢) and
6.2.6.1 c)), it is not meaningful to discuss separation distances. For this reason, Table 7 is
used instead of Table 3 and Table 5, and Table 8 is used instead of Table 4 and Table 6.

Subclause 5.2.2.3 d), third dash — in column 4 of Table 7 or Table 8....

See the rationale for Subclause 491H5.2.2.3 492Hb).

Subclause 5.2.2.7 - Requirements applicable to cables, transducers and other
ACCESSOR ha ould affe ompliance with the requiremen of 6.1 and 6

ME SYSTEM was designed or tested can significantly degrade
performance. Therefore, a warning on the use of the ACCESSORY,
ME EQUIPMENT and ME SYSTEMS other than those specified in the ACCQ
necesgary to help assure that the OPERATOR will be able

ME SYSTEMS as intended. If a third-party supplier offers ACSESSQRIES{Y
for us¢ with ME EQUIPMENT or an ME SYSTEM and they \

ACCOMPANYING DOCUMENTS for the ME EQUIPMENT or Mg asponsibility |of that

third-p ompliance wl|th the
requirg TEM when usg¢d with
the AC
Types pendix
S1, CI , Sub-
Sectio
NT and
use in
cluded
RATOR
ical or
ith the
onic of
elp to
for use
ST PMENT
and MH SYSTEMS in domestic establishments or connected to the PUBLIC MAINS NETWORK

Subclause 6.1.1.1 — Requirements

For ME EQUIPMENT and ME SYSTEMS, the CISPR 11 product family standard is used as a basic
EMC standard. See also the definition of ME SYSTEM in the general standard.
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Subclause 6.1.1.1 a) — Simple electrical components

It is likely that when CISPR 14 ME EQUIPMENT is combined with other (e.g. CISPR 11)
ME EQUIPMENT to form an ME SYSTEM, its interconnecting cables would emanate RF
electromagnetic energy generated by other sources. Therefore, additional EMISSIONS testing in
accordance with CISPR 11 would be required.

ME EQUIPMENT and ME SYSTEMS that are classified according to CISPR 11 do not need to be
tested according to CISPR 14-1.

Subclause 6.1.1.1 ¢) — INFORMATION TECHNOLOGY EQUIPMENT (ITE)

The ddfinition of CISPR 11 group 1, Class A and Class B (ISM) equipme similar
to that of CISPR22 ClassA and ClassB (ITE). The A
ELECTHOMAGNETIC DISTURBANCE limits and the measuring meth6d i i both
standards. This means that equipment complying with the CIS Ig:
automatically complies with the CISPR 11, group 1, Class A
complying with the CISPR 22 Class B requirements alsg
group [I, Class B requirements. As both standards add
requirgments are essentially identical, there is no need-te

ensurg that the incorporation of compliant ITE dogs not d & performance |of the

t is generally

ME SYSTEM.

While |JTE used as part of an ME Sy Iasifiin agtordance with CISPR 22,
ME EQUIPMENT and ME SYSTEMS may no clas g in‘agcordance with CISPR 22.
Subclguse 6.1.1.1 d) — ME EQUIPMENT/and ME S¥§ pecified for use only in a shielded
locatign

See thp rationale for Subcla

characferistics TEM, a MANUFACTURER could choose not o take

If it is necessarfE to e onlyNin axshielded location as a result of the IMMUNITY
advantage of this e|

Subclause 6.1.181 and ME SYSTEMS that include radio equipment
If, for 3 i national radio regulations do not have mains tg¢rminal
disturbj | tak itg, then for CISPR 11 ME EQUIPMENT and ME SYSTEMS, the|mains

terminal disturbance waltage requirements of CISPR 11 apply. Also, if the applicable njational
radio regulatiols) do hot Specify limits in a frequency band for which CISPR 11 specifieq limits,
then for CISPR EQUIPMENT and ME SYSTEMS, the requirements of CISPR 11 |in that
frequency, band apply.

For ME EQUIPMENT and ME SYSTEMS that include radio equipment, this collateral standard is not
intended to substitute for the EMISSIONS requirements of national radio regulations.
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Subclause 6.1.1.1 f) — TYPE A PROFESSIONAL ME EQUIPMENT and ME SYSTEMS

It may not be possible for certain ME EQUIPMENT and ME SYSTEMS to comply with the
electromagnetic radiation disturbance limit of CISPR 11 group 2 Class B at the third harmonic
of the fundamental frequency of the ME EQUIPMENT or ME SYSTEM while providing the intended
benefit, or the intended benefit would be restricted as to where it could be provided, e.g. a
hospital but not a clinic or a healthcare provider’s office located in a residential area. The
allowance specified by 6.1.1.1f) allows the INTENDED USE of these ME EQUIPMENT and
ME SYSTEMS to include domestic establishments or connection to the PUBLIC MAINS NETWORK,
e.g. clinics and healthcare providers’ offices located in residential areas, provided justification
is given as specified by 5.2.2.10 and a warning is included in the instructions for use as
specified by 5.2.1.4 and in the ACCOMPANYING DOCUMENTS as specified by 5.2.2.1 ¢).

ut this
Is or in
to wait

For expample, physiotherapists generally have offices in domestic esta
allowapce, such ME EQUIPMENT would only be recommended for useg
hospitals, with the result that many PATIENTS would go without treat
a longer period of time to receive treatment.

RF therapeutic ME EQUIPMENT for physiotherapy operz 3 - ISM
frequepcies and generates 400 W in the continuous i ode to
treat g disease or shorten the time for convalescefice. R gy’is applied |to the
PATIEN] by means of open capacitive or indugtive Zven though g¢urrent
ME EQUIPMENT complies with the requireme i : generators dt ISM
frequepcies, e.g. 40 dB — 60 dB suppression of spurioys i signals, it cannot comply
with tHe CISPR 11 group 2 Class B ic_radiatioh disturbance limit at thee third
harmonic of the fundamental frequency s 8. ME . THus, it would be appropfiate to
apply the allowance specified by 6.1.1. is type of ME EQUIPMENT.

TYPE A|PROFESSIONAL ME EQUWNPMENT-S ar€ required to meet the group 2 ¢lass B
mains ferminal disturbanc ge li k ilfers can be used to achieve compliance.

Subclguse 6.1.1.2 a)
CISPR| 11 requi cables and a NORMAL USE condition for the

ME EQUIPMENT or ME S L dbles are considered part of this requirement. It is
necesg ‘ S i ion so that the ME EQUIPMENT or ME SYSTEM can gperate
inaN FIENT simulation should be designed so as not to reduce
the EM : NT or ME SYSTEM or to add unintentional EMISSIONS frpm the
simulator . The effe NONthe eATIENT on EMISSIONS is not considered critical; howevegr, if a
generg EN odeNis developed, this will be reconsidered.

To avai ing too much current to earth during the test, it is necessary to spegify an
upper nintentional capacitance. The 250 pF value specified in this co]lateral
standa[d issharmonized with the artificial hand specified in CISPR 16-1-2.

Subclause 6.1.1.2 b) — Subsystems

Because of the variety of ME SYSTEM configurations, testing of subsystems is allowed. Any
simulator used in lieu of an actual ME EQUIPMENT should properly represent the electrical and
in some cases the mechanical characteristics of the interface, especially with respect to RF
signals and impedances, as well as cable configuration and types.
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Subclause 6.1.2 — Protection of other equipment from low-frequency magnetic fields

Magnetic field EMISSIONS requirements below 9 kHz are under consideration by IEC
subcommittee 77A and subcommittee 62A.

Subclause 6.1.3.1.1 — Requirements

IEC 61000-3-2 and IEC 61000-3-3 are applicable only to equipment with a RATED MAINS
VOLTAGE greater than or equal to 220 V and that is intended for connection to the PUBLIC
MAINS NETWORK. If ME EQUIPMENT or an ME SYSTEM is not intended to be connected to the
PUBLIC MAINS NETWORK, this reqmrement is not applicable. Examples of Iocatlons connected to
the pPuU ' tion is
served| from the PUBLIC MAINS NETWORK if more than one customer is sgefrved same
output|of a medium or high voltage electric distribution transformer.

Subclause 6.1.3.2.1 — Requirements

See thp rationale for Subclause 557H6.1.3.1.1.

Subclluse 6.2.1 — General

For IMMUNITY testing, the test methods and guidance for s¢lectian o levels that appear in
the aspociated basic EMC IMMUNITY standards S where
there gre special considerations partiglla : : . iatior}s from

the bagsic EMC IMMUNITY standards have be

Subc:]use 6.2.1.1 — IMMUNITY TEST LEYELS

The | hormal
an EMC IMMUNITY standard, rathér than

andard would be significantly highef. (See

MUNITY TEST LEVELS i

for a dafety standard. 1

IEC 61000-1-2 [4 f
The practice of “edi

y specialities; thus, there will by necesgity be

ME EQU ¥ designed to perform a variety of FUNCTIONS.| Some
FUNCTI N of signals from a PATIENT that are of very low| levels
when ¢ ¢ E NETTC NOISE levels that can be coupled into ME EQUIPMENT and
ME SYS ingtke- ELECTROMAGNETIC IMMUNITY testing specified in this collateral stgndard.
Becaus ‘ 3 if of many such ME EQUIPMENT and ME SYSTEMS, this co]lateral

standa 3 & IMMYNITY TEST LEVELS to be lowered, provided there is sufficient
justific physical, technological or physiological limitations. Therq is a
recomimendation a) of Clause E.2 that this allowance be removed when this cojlateral
standayd js appliedN# a product specific standard because, for a specific product, it shquld be
possible t0sspecify a minimum level of IMMUNITY. Thus, if justified, IMMUNITY TEST LEVEL$ lower
than thetEC 6080t TEST tEVELS Of this Toltaterat—stanmdard—Tmay be—spectified—mparticular
standards (IEC 60601-2-x); however, an allowance for even lower levels than that should not
be made, i.e. should be removed.
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Subclause 6.2.1.4 — Electrical equipment that is not ME EQUIPMENT

Electrical equipment that is not ME EQUIPMENT often has IMMUNITY requirements that are
different from those specified by this collateral standard. The exclusion from IMMUNITY testing
according to this collateral standard of electrical equipment that is not ME EQUIPMENT and that
is not expected to affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of the ME SYSTEM, if the
electrical equipment that is not ME EQUIPMENT exhibits DEGRADATION, permits the use in an
ME SYSTEM of equipment that may not comply with the requirements of this collateral standard.
An example of such equipment is a printer used in an ME SYSTEM in which the information to
be printed remains in the memory of the ME EQUIPMENT until it is intentionally deleted and the
information can be re- transm|tted to the prmter and re- prmted in the case of mterference with

printer @ verify
proper ipment
that is station
would ending
upon t at the
monitoring central station can reasonably be expected to affect T

Once |equipment that could affect the BASIC SAFETY or PER ‘ of the
ME SYSTEM has been identified, that equipment should me S

Subclguse 6.2.1.5 — PATIENT-COUPLED ME EQUIPMENY angd

The reguirement that PATIENT-COUPLED ME EQUI " \ nat the
PATIENIT coupling point is within th g ntional
condugtive or capacitive connection to ied in a
subclapise of this collateral standard, s worst-
case cpndition. In cases where an inténtional ied (i.e.

the artificial | 's sidefed the worst case. Unintentional
\ ingypoint agd earth should be limited to 450 pF.

IEC 60601-1 treats the conditiogs in whichsthe ™ PA i [ i i IENT is
€ i iti i ATIENT

would lever be as _effe L i i in an

EMC test envir igl hand
and RC element

Subcl

The re 5t gain
setting sefation is necessary because the signal-to-noise ratio [in this
mode worse than if tested with a low gain setting, which might [ead to

an errg of satisfactory performance.
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Subclause 6.2.1.7 — PATIENT simulation

Details of simulators used for PATIENT-COUPLED ME EQUIPMENT, using the guidelines in this
collateral standard, should be defined more specifically in particular standards (IEC 60601-2-
X and ISO standards based on IEC 60601-1). Care should be taken that the simulators used
perturb the test minimally and do not exhibit DEGRADATION as a result of the IMMUNITY TEST
LEVEL. The PATIENT physiological simulator is not intended to represent the RF characteristics
of the human body. As a result, there may be differences between the RF energy coupled into
the ME EQUIPMENT or ME SYSTEM when using only a PATIENT physiological simulator as
compared to use on an actual PATIENT.

See the—rationale for Subclause 566H6.2. 1.5

The relquirements for ME EQUIPMENT or ME SYSTEM sensitivity adjustm and sgiting| of the
simulatied PATIENT physiological signal are intended to ensure tha ENT or
ME SYSTEM will operate as intended over the range of input PATIE als for
which the ME EQUIPMENT or ME SYSTEM was designed.

For MB EQUIPMENT and ME SYSTEMS without manual sensitiv jJUSTI -adjlistable

gain gr automatic gain control) it is assumed that d
ME SYSTEM, an OPERATOR will not always be present tg gignal and ensure
that the ME EQUIPMENT or ME SYSTEM is operating acgording to\the~sACCOMPANYING DOCUMENTS.

Howe it i e ab indication of inadequate
signal trength For this case, it is apprg pr|ate to PMENT or ME SYSTEM with the
input $imulated PATIENT physiologica p e_lowest amplitude on value
consisfent with normal operation specified b C Y or to the minimum amjplitude

or value at which the ME EQUIPMENT or M I as-intended. Requirements [for the
minimym amplitude or value at whicfi the ME'EQMPMENT or ME SYSTEM should opefate as
intended can be defined more specificall particiar standards (IEC 60601-2-X and ISO
standafds based on IEC 606Q1-1

For MH EQUIPMENT and™WE S Yave_a manual sensitivity adjustment, it is agsumed
that dyring use of the| MENEQ SYSTEM, the OPERATOR will be present to monitor
the PATIENT sig a S QUIPMENT or ME SYSTEM is operating accorfding to
the ACCOMPANYI , it is appropriate to test the ME EQUIPMENT or
ME SYSTEM while i most sensitive setting with a simulated HATIENT

physiological sigpal\se g to the MANUFACTURER’S sensitivity adjustment guidelifes.
Subcl 8.2. 18 3 ormally non-observable FUNCTIONS

While [tHe effecgt ¥ MMUNITY TEST LEVEL on some FUNCTIONS of ME EQUIPMENT| or an
ME SYSTE gtida me delivered by a ventilator, O, value displayed by an inspired O,

monitor) may e readily apparent during IMMUNITY testing, others (e.g. air bubble detegtion in
a dialypis, system) may not. It is essential that the ability of the ME EQUIPMENT or ME SYYTEM to
providg¢ .the ESSENTIAL PERFORMANCE be assessed, in a practical manner, during IM'\/IUNITY
testingt
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In the case of HIGH PRIORITY and MEDIUM PRIORITY ALARM CONDITIONS for example, it may not
be practical, particularly during radiated RF IMMUNITY testing, to repeatedly establish normal
values of PATIENT or ME EQUIPMENT or ME SYSTEM parameters, simulate an ALARM CONDITION,
re-establish normal values and reset the ME EQUIPMENT or ME SYSTEM. For parameters that are
normally displayed, it would be sufficient to observe the displayed values to determine if they
are influenced by an ELECTROMAGNETIC DISTURBANCE in a manner that could cause the
ME EQUIPMENT or ME SYSTEM to fail to generate an ALARM SIGNAL. ME EQUIPMENT and
ME SYSTEMS should be designed to permit observation and verification, during the test, of
parameters associated with ESSENTIAL PERFORMANCE that are used to trigger HIGH PRIORITY or
MEDIUM PRIORITY ALARM SIGNALS. However, for parameters that are not normally displayed, that
are used to perform ESSENTIAL PERFORMANCE FUNCTIONS (e.g. triggering of HIGH PRIORITY or
MEDIUM__PRIORITY ALARM SIGNALS) and on which the effect of the ELECTROMAGNETIC
DISTURBANCE might not be readily apparent during IMMUNITY testing, spegial are or
hardware must be used so that the effect of the ELECTROMAGNETIC these
parameters can be observed during the test.

NOTE [Assessment of displayed values depends in part on the ability of the ob i4tinguish
between a normally-functioning display and a "frozen" display.

In marly cases, analogue circuitry is more sensitive to ELECTR S than
digital [circuitry. Further, in modern equipment, digital sys Ss and
display analogue signals. Therefore if analogue sig ¢ 8 ly and
correcily displayed, it can in many cases be asgumed - isi of the

ME EQU
affecte
values

circditry can sometimes be
essing proper display of

An exs i i 3 b PERFORMANCE and the operafion of
M IMUNITY testing is the tidal yolume
I[d nernvally be measured with the usje of a

ESSENTIAL PERFORMANCE and the opergtion of
during IMMUNITY testing is ME EQUIPMENT or an
uming that the displayed O, value is used to|trigger
termined that the display continues to be updated

he accuracy of the O, value displayed during IMMUNITY
, then a low O, AL