IEC 60601—1—2:234@1
A )

IEC 60601-1-2

Edition 4.0 2014-02

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

<o

Medical electrical equipment — Q *

Part 1-2: General requirements for basic safet ssential performance —
Collateral Standard: Electromagnetic distur xs — Requirements and tests

colour
inside

Appareils électromédicaux — Q

Partie 1-2: Exigences générales poul la sécurité de base et les performances
essentielles — Norme collatérale: bations électromagnétiques — Exigences
et essais

&
N\
QJA



https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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 I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<Cc> mc' < sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cctaining more than 30 000 terms and
definitions ir English and French, with equivalent terms in 14
additiona' le.rque ges. Also known as the International
Elect ~teci.nical Vocabulary (IEV) online.

IEZ Gloscary - std.iec.ch/glossary

M re tian 55 000 electrotechnical terminology entries in
Eng..cii and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
ave been collected from earlier publications of IEC TC 37,
77,86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

IEC 60601-1-2

Edition 4.0 2014-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Medical electrical equipment —
Part 1-2: General requirements for basic safety and.assential performance —
Collateral Standard: Electromagnetic disturbences — Requirements and tests

Appareils électromédicaux —

Partie 1-2: Exigences générales pour la cécurité de base et les performances
essentielles — Norme collatérale:-Pericrbations électromagnétiques — Exigences
et essais

INTERNATIQNAL
ELECTROTEC.!NICAL

COMMIS SION

“OM. ISS.ON

ELZCTROTECHNIQUE

INTERNATIONALE PRICE CODE X D
CODE PRIX

ICS 11.040.01, 33.100.10, 33.100.20 ISBN 978-2-8322-1413-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

-2- 60601-1-2 © IEC:2014

CONTENTS
LT @\ I PP 2
L@ T T @ T = I L 6
1NN I 4 75 1 L@ N 1 PPN 9
1 Scope, object and related standardsS.........cceuviiiiiiiiie 11
1.1 RS TeTo] o1 T PP PTPP 11
1.2 1] o= o3 11
1.3 Related Standards........c.ouiiiiiiiii e 11
1.3.1 IEC B0B0L-1 ..oniiiiiiiei e e e et 11
1.3.2 Particular standards...........cooeuiviiiiiiii e 1
N LoT g g o A T =Y (=Y =T g Lo = S 11
Terms and definitioNS ... 13
(T V=T o= U =T o U LT =12 0] 01 € P 17
4.1 RISK MANAGEMENT PROCESS for ME EQUIPMENT and ME SYSTEMS . vvevneevnnennnee. 17
4.2 * NON-ME EQUIPMENT USEd iN 8N ME SYSTEM .euiuiuinieiiiiiiieenees eeies eaeeeeenenanns 17
4.3 General test CONAItIONS ... e 17
4.3.1 * CONfIQUIAtIONS ..uu e e 17
4.3.2 Artificial hand....................coonl Y 18
4.3.3 * Power input voltages and frequencie: ... i, 18
5 ME EQUIPMENT and ME SYSTEMS identification, marking anc documents .............c..coeeenee. 20
5.1 Additional requirements for marking on ‘he cutside of ME EQUIPMENT and
ME SYSTEMS that are specified for use-cnly.in a shielded location SPECIAL
=T YT T 1] Y = N o PP 20
5.2 ACCOMPANYING DOCUMENTS L.ttitittintnetatetetttnenetetetese e eeaetetearenentaatetreneaenrnananns 20
5.2.1 INSErUCLIONS fOr USE . i i e 20
5.2.2 BIN=Tod ] L= U0 1= 1Yol o o 21
6 Documentation Of the tEStS .. .o/ 23
6.1 (=Y 1= = L PN 23
6.2 LIS S ] = 1 o P PPN 23
6.3 LIS =3 L0 23
7 ELECTROMAGNETIC EMISC!'OWNS requirements for ME EQUIPMENT and ME SYSTEMS .............. 23
7.1 Protectiu> 01 radio services and other equipment.......ccoovvieiei i, 23
7.1.1 T =1 1= - | 23
7.2.2 10 o 1= = 14 [ o N 12 To To L= 23
013 Multimedia eqUIPMENT .. ... 24
7.1.4 F S U S Y S M S, ittt 24
7.1.5 ME EQUIPMENT and ME SYSTEMS specified for use only in a
shielded location SPECIAL ENVIRONMENT ....uvuiiitneiieiineeieeineeineeieenne 24
7.1.6 ME EQUIPMENT and ME SYSTEMS that include radio equipment.......... 24
7.1.7 * ME EQUIPMENT whose main functions are performed by
motors and switching or regulating deviCes.........ccovcvviiiiiiiiiiineieennns 25
7.1.8 ME EQUIPMENT and ME SYSTEMS containing X-ray generators........... 25
7.1.9 PATIENT physiological simulation............ccooiviiiiii i 25
7.1.10 Artificial hand.......cooo 25
7.1.11 PATIENT-coupled cables ... 25
7.1.12 PERMANENTLY INSTALLED LARGE ME EQUIPMENT and LARGE
ME SYSTEMS . ttuituttntin ettt ettt e etn e et e et e et et e e et e et e e et e et e et ne et e et e et aaenaes 25
7.2 Protection of the PUBLIC MAINS NETWORK ....uiuitiiiiieteieteieteeneteeneaeteeneneeneanenaanas 26


https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

60601-1-2 © IEC:2014 -3-

7.2.1 * Harmonic diStortion .........cooiiiiii e 26
7.2.2 * Voltage fluctuations and flicker...........coooviiiiii i, 26
7.3 EMISSIONS requir€ments SUMMATIY .....vuiuieei e eeteeeeeaneaeene e e enseaseaneaneaneeneenees 26
8  Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS ..........c.oc.n... 27
8.1 S C 1= =] =Y PP 27
8.2 PATIENT physiological Simulation ..........cooviii i 30
8.3 Termination of PATIENT-COUPLED PartS...c.uiuiuiineineiiiieieiieiiea e eeneeteeaneaneaneeneenns 30
8.4 HAND-HELD ME EQUIPMENT and parts intended to be HAND-HELD .........ccccueunnnnen. 30
8.5 S 101 0 132 = 1 3]
8.6 PERMANENTLY INSTALLED LARGE ME EQUIPMENT and LARGE ME SYSTEMS .........J0 .. 31
8.7 SO o= = Y 1 o T 2 00T =T 21
8.8 * NON-ME EQUIPMENT ... ttuttti it ittt e et e et e et e et e e e ean s et s ean s eenseen s aan s eennaenneennees e 32
8.9 ¥ IMMUNITY TEST LEVELS euitiitiiniteieieteeet e eetaeie e e e eeteeetaeneeeneeaneens e L. 32
8.10 * IMMUNITY to proximity fields from RF wireless communications
L0 [T o0 011 2 1 S 39
1S I =11 A €= o Lo o A TP S PP PRTN 41
Annex A (informative) General guidance and rationale.............c.covviviiii s i, 43
A.l Safety and performanCe ..o e 43
A.2 Testing of normally non-observable functions.................o i, 43
A.3 Rationale for particular clauses and subclauses . . ..., 43
Annex B (informative) Guide to marking and labelling reqrirements for ME EQUIPMENT
AN ME SYSTEMS teuiiiiiineiieiie ettt e e et et ea e e e e eens . U PP ROPPRR 57
B.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts ................. 57
B.2 ACCOMPANYING DOCUMENTS, INStrUCtiiNS FOr USE .....ccvviiiiiiiiiiiciceceee e 57
B.3 ACCOMPANYING DOCUMENTS, technical ueSCription...........coooiiiiiiiiiiieens 57
Annex C (informative) Guidance in classificction.according to CISPR 11 ........cccovvvvvivinennnnn. 59
C.1 GENEIAL .t 59
C.2 SY=T o= = LA o I a3 4o T e [ 01U T 1= 59
C.3 DiIVISION INT0 ClaS S S it e e eaas 60
Annex D (informative) Guidance 'n ti.e application of IEC 60601-1-2 to particular
L] =Y [ F= T o 61
D.1 General........ ... D e et r et e e e et et 61
D.2 Recommend'ed ModifiCatiONS ... 61
D.2.1 Testing reqUIrEMENTS ... e 61
D.2.2 ACCOMPANYING DOCUMENTS L.uitiiiiiiieeii et e et eeiee et et ee et e eaneeaeeanes 61
D.3 D= LT ] £ PN 61
Annex E (iniarniative) Determination of IMMUNITY TEST LEVELS for SPECIAL
ENVIRON IMENT S Lttt ttte ettt te et et e et ettt et et e ettt e ettt ettt e ettt e ettt e et e e e ettt e e et s e et e e et ea e e ea e e et aenenenns 63
S (=Y 1= - LS 63
2 Summary of Method for E.1 @) ..couivniiiiiiiic e 66
z.3 Summary of method for E.1 b), c) and d).....cccooevniiiiiii e, 66
E.4 Determination of EM DISTURBANCE level reduction...........c.coooiiiiiiiiiiiiininieen, 66
E.5 Assessment Of EM DISTURBANCE SOUICES .uvuuiuuiineiieeiaeeteeieeieeenneeneeneeneennns 66
E.6 Reasonably foreseeable maximum EM DISTURBANCE levelS.........ccccooeeviniiniannen. 67
E.7 Determination Of IMMUNITY TEST LEVELS .ouutiuutiiniineeineiineetieeei et eeeieeenaeenaeenaeennes 67
E.8 RF radiators in SPECIAL ENVIRONMENTS ..uuituituiniiaetaetaeiet e e e e et ee e eaeaneenaenees 67
E.9 Examples of mitigations and special conditions ...........cc.cooiiiiiiiiii, 68

Annex F (informative) RISK MANAGEMENT for BASIC SAFETY and ESSENTIAL PERFORMANCE
with regard to0 ELECTROMAGNETIC DISTURBANCES . .. utuuttuttneineeneeneenaeteaeaneaneeneenrenrennesneeeeneennenns 69


https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

-4 - 60601-1-2 © IEC:2014

F.1 (1] T=T o= | B PR 69
F.2 General requirements for RISK MANAGEMENT ...uvuiuiueteieaeeneeneeneenneaneaneenennaenns 70
F.3 RISK ANALY SIS ittt et et ettt e e et e et et e et e ettt et e e et r e et re et e et re et ne et e etaeeanas 71
F.4 RISK EVALUATION ...t ttettt et ettt et e et et e e ettt et ettt et s et e e et e e et e et e ea e e et eenenaenns 74
F.5 Ed ST gt o] N L | PP 75
F.5.1 RISK CONTROL 0ption @nalySiS ......oc.iuiiiiiiiiiee e 75
F.5.2 Implementation of RISK CONTROL MEASUIe(S)...ovuuvuueeneereenienneinaanannnns 75
F.5.3 RESIDUAL RISK EVALUATION ...t ttitiat et eie et e ee e eie e e e e e ee e eaee e eneens 75
F.5.4 RISK/beNnefit @analySiS........oeu i 76
F.5.5 RISKS arising from RISK CONTROL MEASUIES ....vvuvvneeneeneeniennennaanaiines 76
F.5.6 Completeness Of RISK CONTROL ..uuuiiuiiiiiieieieie e e eaeeaeens s 76
F.6 Evaluation of overall RESIDUAL RISK acceptability............ccoevviiiiiiiininen e 16
F.7 RISK MANAGEMENT FEPOIT ettt e ettt e e e e e ee e e e el 76
F.8 Production and post-production information ..o 77
Annex G (informative) Guidance: TeSt Plan .....cocviiiiii i e 78
G.1 Test Plan CONENTS ... e e 78
Annex H (informative) PATIENT-coupled cables EMISSIONS ......cc.iiiiiiiiiiitiees it 80
H.1 * Protection of other equipment from PATIENT cable cc duc ed EMISSIONS ........ 80
H.2 TSt METNOA ... s e e 80
H.3 RALIONAIE ..oeiie e e 80
Annex | (informative) ldentification of IMMUNITY pass/fail ¢ iteria «......cooooeeiiiiiiiiiiinen, 82
.1 GENEIAL .t T 82
1.2 IMMUNITY pass/fail criteria prinCiples.. ..o 82
.2.1 GENETAL 1ot e 82
1.2.2 IMMUNITY pass/fail criteria for non-ME EQUIPMENT used in an
ME SYSTEM L1ttniiteetteine et et e et e e et e et e et e e et e et r e et e e et n e et ae et e et e etaeenaes 82
1.2.3 IMMUNITY pass/faii ¢t eria determination ...........oooooeiiiiiiiininnns 82
1.3 IMMUNITY pass/fail criteria cXaimPlesS...couviiii e 83
1.3.1 General £ a1 N S 83
1.3.2 Example of .AaMUNITY pass/fail criteria for a radiological table
Sy S B Tl ittt 84
(271 o] [T Yo | €= o] 1V TP 86
Index of defined terms uc=d in this collateral standard ............coooiiiiiiiiii e, 89
Figure 1 — RC ~lement of the artificial hand ..., 18
Figure 2 = PO.TS Uf ME EQUIPMENT @Nd ME SYSTEMS couuiuuitiiiein et eeteeteeeneaneeneeneeneenseaneaneeneeneenns 27
Figure 3 — Examples of environments Of INTENDED USE .. ...vuuiuueiurenietieieieeneeneeneennenneaneeneenaenns 33
Fiqur= A 1 — Examples of PORTS (from IEC 61000-6-1:2005) ......c.ucevuiirniirniiiiiiiiieiieeieeeieeens 47
igu.2 Az — |IEC 61000-4-2 Figure A.1 — Maximum values of electrostatic voltages to
wi.'‘ch OPERATORS can be charged while in contact with the materials mentioned in A.2 ....... 54
Fiyure E.1 — Test plan development flow when SPECIAL ENVIRONMENTS are known ............... 64
Figure E.2 — Sub-process for determination of IMMUNITY TEST LEVELS for SPECIAL
ENVIRONMENT S L.ttt ttt ettt te et et e et et et et e e e et e e ettt ettt e e e et e ettt e ettt ettt e e e et s e et e e et ea e e ea e e et enenenns 65
Figure F.1 — Function of this collateral standard in the RISK MANAGEMENT PROCESS................ 69

Figure F.2 — Examples of multiple VERIFICATION methods for improving confidence in
RISK LBV RIS Lottt 70

Figure H.1 — Setup for PATIENT-COUPLED cables conducted EMISSIONS test for
ME EQUIPMENT and ME SYSTEMS that conform to IEC 60601-2-27 .....cviviiiiiiiiiiiiieieeeeeeenn, 81


https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

60601-1-2 © IEC:2014 -5-

Table 1 — Power input voltages and frequencies during the tests (1 of 2) ..o, 19
Table 2 — EMISSION [imitS Per €NVIFONMENT ....uie e e e e 26
Table 3 — Procedure for continuing to test ME EQUIPMENT or ME SYSTEMS that are

damaged by an IMMUNITY teSt SIgNAl ....ounieie e 28
TaADIE 4 — * ENCLOSURE PORT ..ittitttttate et et et et et e e et et et et et et e e e ea e et e et et r et et e e e e enaenaes 34
Table 5 — * Input a.C. pOWer PORT (1 Of 2) 1o 35
Table 6 — INPUL 0.C. POWET PORT couiitittie et e et et e e e e e e et e e e e e e a e et r et e et e et e e eneenaenees 37
Table 7 — * PATIENT COUPING PORT . uititiiti ettt et e e e et et et et e e e ea e ennees 38
Table 8 — Signal INPUL/OULPUL PAItS PORT ..uiii it e e e et 39
Table 9 — Test specifications for ENCLOSURE PORT IMMUNITY to RF wireless

COMMUNICAtIONS EQUIPIMENT .. .u ettt e e e et e e e e e e e e e et et s e e e e e e e eeneennenneana teine Deeneastas 40
Table 10 — * Minimum test report contents (1 of 2) ...ccveeiiiiiiiiii e e 41
Table A.1 — IEC/TR 61000-2-5 information considered in specifying IMMUNITY Tu'ST

LEVELS fOr €aCh IMMUNITY TEST .uuiiiiiiiiiiiiii ettt e e et e a0 e e eaeens 49
Table B.1 — Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their paits .c........ooeenee. 57
Table B.2 — ACCOMPANYING DOCUMENTS, iNStructions for USe ...........i oot i 57
Table B.3 — ACCOMPANYING DOCUMENTS, technical description... ..o, 58
Table E.1 — Examples of specific mitigations / environmental ¢ J*0NS....ocoieiiiiiiinineannen. 68
Table F.1 — Examples of EM phenomena that should ke ccnsicered in a RISK ANALYSIS ........ 72
Table G.1 — Recommended minimum test plan contei S (1. 0T 2) ..o 78
Table H.1 — PATIENT-COUPLED conducted EMISSIONs reco.nmended limit.............coooviiiniannen. 80

Table 1.1 — Example of IMMUNITY pass criteria for a 1«ulological table system ........................ 85


https://www.stdhive.com/standards/iec-60601-1-2-ed-40-b2014-pdf/

-6- 60601-1-2 © IEC:2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz-.tio: con. xrising
all national electrotechnical committees (IEC National Committees). The object of IEC ‘s tu r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ric fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National «>* mittee interested
in the subject dealt with may participate in this preparatory work. International, y>vernriental and non-
governmental organizations liaising with the IEC also participate in this preparatio. . IE\. coiiaborates closely
with the International Organization for Standardization (ISO) in accordanrce w2 cc..ditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, ns nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. cc mmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intesnatic nal ('se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc.~tisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .ar ti 2 way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior.n| C mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation <f confu.mity. Independent certification bodies provide conformity
assessment services and, in some areas; «>cec’ to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ~ertil c7.10mn bodies.

6) All users should ensure that they ha:e .. latest edition of this publication.

7) No liability shall attach to IEC oiits ('irectors, employees, servants or agents including individual experts and
members of its technical comr...'2es cad IEC National Committees for any personal injury, property damage or
other damage of any nature w.iatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of. ne :'k.cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn t> the Normative references cited in this publication. Use of the referenced publications is
indispensable for the crrict application of this publication.

9) Attention is d avn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC _hall not be held responsible for identifying any or all such patent rights.

International <tandard 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:
Ele-tricet equipment in medical practice.

Thisfourth edition cancels and replaces the third edition of IEC 60601-1-2, published in 2007,
ar.d constitutes a technical revision.

This fourth 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.

The most significant changes with respect to the previous edition include the following
modifications:
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— specification of IMMUNITY TEST LEVELS according to the environments of INTENDED USE,
categorized according to locations that are harmonized with IEC 60601-1-11: the
professional healthcare facility environment, the HOME HEALTHCARE ENVIRONMENT and
SPECIAL ENVIRONMENTS;

— specification of tests and test levels to improve the safety of MEDICAL ELECTRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS when PORTABLE RF communications
equipment is used closer to the MEDICAL ELECTRICAL EQUIPMENT than was recommended
based on the IMMUNITY TEST LEVELS that were specified in the third edition;

— specification of IMMUNITY tests and IMMUNITY TEST LEVELS according to the PORTS of the
MEDICAL ELECTRICAL EQUIPMENT Or MEDICAL ELECTRICAL SYSTEM,;

— specification of IMMUNITY TEST LEVELS based on the reasonably foreseeable maximum:level
of ELECTROMAGNETIC DISTURBANCES in the environments of INTENDED USE, resulting i» stme
IMMUNITY TEST LEVELS that are higher than in the previous edition; and

— better harmonization with the RISK concepts of BASIC SAFETY and ESSENTIAL PZRFORM *NCE,
including deletion of the defined term “life-supporting”;

and the following additions:

— guidance for determination of IMMUNITY TEST LEVELS for SPECIAL ENVIRONMENT.;

— guidance for adjustment of IMMUNITY TEST LEVELS when. szacial considerations of
mitigations or INTENDED USE are applicable;

— guidance on RISK MANAGEMENT for BASIC SAFETY and ESSENTIAL PERFORMANCE with regard
to ELECTROMAGNETIC DISTURBANCES; and

— guidance on identification of IMMUNITY pass/fail criteria

The text of this collateral standard is based on the fol.awii 9 documents:

FDIS Reort on voting

62A/916/FDIS 62A/924/RVD

Full information on the voting for the ~np:<val of this standard can be found in the report on
voting indicated in the above tab'e.

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

In the 60601 series of ;pu'dicutions, collateral standards specify general requirements for

safety applicable to:

— asubgroup of MEDIC/.L ELECTRICAL EQUIPMENT (e.g. radiological equipment); or

— a specific <iaracteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in the
generul siendard (e.g. ALARM SYSTEMS).

In this collateral standard, the following print types are used:

— Requ''ements and definitions: roman type.
— . Test specifications: italic type.

- Informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS COLLATERAL STANDARD OR AS
NOTED: SMALL CAPITALS.

In referring to the structure of this collateral standard, the term

“clause” means one of the numbered divisions within the table of contents, inclusive of all
subdivisions (e.g. Clause 1 includes 1.1, 1.2, etc.);
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— ‘“subclause” means a numbered subdivision of a clause (e.g. 1.1, 1.2 and 1.3.1 are all
subclauses of Clause 1).

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

In this collateral 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 collateral standard conform to usage described in Annex H of
the ISO/IEC Directives, Part 2. For the purposes of this collateral standard, the auxiliary werb:

— ‘“shall” means that compliance with a requirement or a test is mandatory for compnnce
with this collateral standard;

— “should” means that compliance with a requirement or a test is recommendca bu*is not
mandatory for compliance with this collateral standard;

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

An asterisk (*) as the first character of a title or at the beginning.of a naixgraph or table title
indicates that there is guidance or rationale related to that item in A, nex A.

A list of all parts of the IEC 60601 series, published under ti.2 z~neral title Medical electrical
equipment, can be found on the IEC website.

The committee has decided that the contents of this nuv'ication will remain unchanged until
the stability date indicated on the IEC web site unde> "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the nullication will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition. or

e amended.

NOTE The attention of National Coi.™ ttees is drawn to the fact that equipment manufacturers and testing
organizations may need a transit onul neriod following publication of a new, amended or revised IEC publication in
which to make products in accora nce with the new requirements and to equip them for conducting new or revised
tests. It is the recommendau 'n of the committee that the content of this publication be adopted for mandatory
implementation nationallv'.. 't ec.'lier than 3 years from the date of publication.

IMPORTANT - Ti.2 “colour inside” logo on the cover page of this publication indicates
that it conwins . colours which are considered to be useful for the correct understanding
of its cantenus. Users should therefore print this publication using a colour printer.
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INTRODUCTION

The need for establishing specific standards for BASIC SAFETY and ESSENTIAL PERFORMANCE
with regard to ELECTROMAGNETIC DISTURBANCES for MEDICAL ELECTRICAL EQUIPMENT and
MEDICAL ELECTRICAL SYSTEMS is well recognized.

The requirements and tests specified by this collateral standard are generally applicable to
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS as defined in 3.63 and 3.64
in the general standard. For certain types of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
ELECTRICAL SYSTEMS, these requirements might need to be modified by the special
requirements of a particular standard. Writers of particular standards are encouraged to refer
to Annex D for guidance in the application of this collateral standard.

MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS are expected to provide their
BASIC SAFETY and ESSENTIAL PERFORMANCE without interfering with other equipment and
systems in the ELECTROMAGNETIC ENVIRONMENTS in which they are intended by their
MANUFACTURER to be used. The application of ELECTROMAGNETIC EMISSION standards is
essential for the protection of:

safety services;
other MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS;

non-ME EQUIPMENT (e.g. computers);
— telecommunications (e.g. radio/TV, telephone, radio-navigation).

Of even more importance, the application of ELECTROMAGNETIC IMMUNITY standards is
essential to ensure safety of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS.
To ensure safety, MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS are
expected to provide their BASIC SAFETY and ESSENTIAL PERFORMANCE in the ELECTROMAGNETIC
ENVIRONMENTS of INTENDED USE throughout their EXPECTED SERVICE LIFE.

This collateral standard specifies IMMUNITY TEST LEVELS for safety for ME EQUIPMENT and ME
SYSTEMS intended by their MANUFACTURER for use in the professional healthcare facility
environment or the HOME HEALTHCARE ENVIRONMENT. It recognizes that RF wireless
communications equipment can no longer be prohibited from most PATIENT ENVIRONMENTS
because in many cases it has become essential to the efficient provision of healthcare. This
collateral standard also recognizes that, for certain SPECIAL ENVIRONMENTS, higher or lower
IMMUNITY TEST LEVELS than those specified for the professional healthcare facility environment
and the HOME HEALTHCARE ENVIRONMENT might be appropriate. This collateral standard
provides guidance in determining appropriate IMMUNITY TEST LEVELS for SPECIAL ENVIRONMENTS.

The IMMUNITY TEST LEVELS specified for BASIC SAFETY and ESSENTIAL PERFORMANCE are based
on the reasonably foreseeable maximum of the ELECTROMAGNETIC DISTURBANCE phenomena in
the applicable environments of INTENDED USE.

Not all ELECTROMAGNETIC DISTURBANCE phenomena are covered by this collateral standard, as
it is not practical to do so. MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
ELECTRICAL SYSTEMS need to address this during their RISK ASSESSMENT and evaluate if other
ELECTROMAGNETIC DISTURBANCE phenomena could make their product unsafe. This evaluation
should be based on the environments of INTENDED USE and the reasonably foreseeable
maximum levels of ELECTROMAGNETIC DISTURBANCES expected throughout the EXPECTED
SERVICE LIFE.

This collateral standard recognizes that the MANUFACTURER has the responsibility to design
and perform VERIFICATION of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS
to meet the requirements of this collateral standard and to disclose information to the
RESPONSIBLE ORGANIZATION Or OPERATOR SO that the MEDICAL ELECTRICAL EQUIPMENT Or MEDICAL
ELECTRICAL SYSTEM will remain safe throughout its EXPECTED SERVICE LIFE.





