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Canadian Standards Association (operating as “CSA Group”), under
whose auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards Council of
Canada to the National Standards system in 1973. It is a not-for-
profit, nonstatutory, voluntary membership association engaged in
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and
users — including manufacturers, consumers, retailers, unions and
professional organizations, and governmental agencies. The
standards are used widely by industry and commerce and often
adopted by municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety, building and
construction, and the environment.

Individuals, companies, and associations across Canada indicate
their support for CSA Group’s standards development by
volunteering their time and skills to Committee work and supporting
CSA Group’s objectives through sustaining memberships. The more
than 7000 committee volunteers and the 2000 sustaining
memberships together form CSA Group’s total membership from
which its Directors are chosen. Sustaining memberships represent a
major source of income for CSA Group’s standards development
activities.

CSA Group offers certification and testing services in support of and
as an extension to its standards development activities. To ensure
the integrity of its certification process, CSA Group regularly and
continually audits and inspects products that bear the

CSA Group Mark.

In addition to its head office and laboratory complex in Toronto, CSA
Group has regional branch offices in major centres across Canada
and inspection and testing agencies in eight countries. Since 1919,
CSA Group has developed the necessary expertise to meet its
corporate mission: CSA Group is an independent service
organization whose mission is to provide an open and effective
forum for activities facilitating the exchange of goods and services
through the use of standards, certification and related services to
meet national and international needs.

For further information on CSA Group services, write to
CSA Group

178 Rexdale Boulevard

Toronto, Ontario, MOW 1R3

Canada
CSA
GROU®"

A National Standard of Canada is a standard developed by a
Standards Council of Canada (SCC) accredited Standards
Development Organization, in compliance with requirements and
guidance set out by SCC. More information on National Standards of
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation,
Science and Economic Development (ISED) Canada. With the goal of
enhancing Canada's economic competitiveness and social well-
being, SCC leads and facilitates the development and use of national
and international standards. SCC also coordinates Canadian
participation in standards development, and identifies strategies to
advance Canadian standardization efforts.

Accreditation services are provided by SCC to various custom. *s,
including product certifiers, testing laboratories, and stanc. >rds
development organizations. A list of SCC programs and accre.'ited
bodies is publicly available at www.scc.ca.

Standards Council of Canada
600-55 Metcalfe Street
Ottawa, Ontario, K1P 6L5
Canada

Standards Council of Canada
Conseil canadien des normes

®

Cette INorme Nationale du Canada est disponible en versions frangaise et anglaise.

Although the inw. adeu arimary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of
the users to judge its suitability for their particular purpose.
®A trademark of the Canadian Standards Association, operating as “CSA Group”
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CSA Preface

This is the third edition of CSA C22.2 No. 60601-2-31, Medical elec.:ic 1l equipment — Part 2-31:
Particular requirements for the basic safety and essential perforriunce of external cardiac pacemakers
with internal power source, which is an adoption, with Canadian dev ations, of the identically titled IEC
(International Electrotechnical Commission) Standard 606L"-2-21 (third edition, 2020-01). It supersedes
the previous edition, published in 2009 as CAN/CSA-C2?.2 No. 60601-2-31 (adopted

IEC 60601-2-31:2008). It is one in a series of Standards i.:sue d by CSA Group under Part Il of the
Canadian Electrical Code.

For brevity, this Standard will be referred to as ©CS.\ C22.2 No. 60601-2-31” throughout.

This Standard is intended to be used.in conjunction with CAN/CSA-C22.2 No. 60601-1:14, Medical
electrical equipment — Part 1: Generai -equirements for basic safety and essential performance
(adopted IEC Standard 60601-1:2005, including Amendment 1:2012, with Canadian deviations).

This Standard is considered su.t7vle for use for conformity assessment within the stated scope of the
Standard.

This Standard was revic veo for Canadian adoption by the CSA Technical Committee on Consumer and
Commercial Prodi:cts, unaar the jurisdiction of the CSA Strategic Steering Committee on Requirements
for Electrica! Sa’>ty, «nd has been formally approved by the Technical Committee. Due to the medical
content of thic Sta.~dard, it was also approved by the CSA Technical Committee on Application of
Electricity in Heaith Care, under the jurisdiction of the CSA Strategic Steering Committee on Health and
We'l-baing

Thi Stai.daid has been developed in compliance with Standards Council of Canada requirements for
Nctional Standards of Canada. It has been published as a National Standard of Canada by CSA Group.

Interpretations: The Strategic Steering Committee on Requirements for Electrical Safety has provided
the following direction for the interpretations of standards under its jurisdiction: “The literal text shall
be used in judging compliance of products with the safety requirements of this Standard. When the
literal text cannot be applied to the product, such as for new materials or construction, and when a

June 2020 © 2020 Canadian Standards Association CSA/8
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relevant CSA committee interpretation has not already been published, CSA Group’s procedures for
interpretation shall be followed to determine the intended safety principle.”

© 2020 Canadian Standards Association

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher. IEC material is reprinted with permission. Where the words “this
International Standard” appear in the text, they should be interpreted as “this National Standard of
Canada”.

Inquiries regarding this National Standard of Canada should be addressed to
CSA Group

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3
1-800-463-6727 » 416-747-4000

WWW.csagroup.org

To purchase standards and related publications, visit our Online Store at store.csagrot n.org or call toll-
free 1-800-463-6727 or 416-747-4044.

This Standard is subject to review within five years from the date of publication, anc suggestions for its
improvement will be referred to the appropriate committee. The technicu' con.>nt of IEC and ISO
publications is kept under constant review by IEC and I1SO. To submit a propc-2. for change, please send
the following information to inquiries@csagroup.org and include “?roosal for change” in the subject
line:

a) Standard designation (number);

b) relevant clause, table, and/or figure number;

c) wording of the proposed change; and

d) rationale for the change.

June 2020 © 2020 Canadian Standards Association CSA/9


http://www.csagroup.org/
http://store.csagroup.org/
https://www.stdhive.com/standards/csa-c222-no-60601-2-3120-pdf/

en-fr)

IEC IEC 60601-2-31

Edition 3.0 2020-01

INTERNATIONAL -
STANDARD

NORME \\
INTERNATIONALE ;\\}

Q

Medical electrical equipment — $
Part 2-31: Particular requirements for the basic < a and essential performance
of external cardiac pacemakers with intern source

Appareils électromédicaux — ()
Partie 2-31: Exigences particuliéres §our la sécurité de base et les performances

essentielles des stimulateurs cardizq.1es externes a source d'énergie interne

A )

IEC 60601-2-31:2W -


https://www.stdhive.com/standards/csa-c222-no-60601-2-3120-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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''lEC 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
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prenares ard 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. Please make zure .hat you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
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. Just Published
details all new publications released. Available online and
once a month by email.

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

If you wish to give us your feedback on this publication r
need further assistance, please contact the Customer Sc vice
Centre: sales@iec.ch.

Electropedia - www.elecu. npe .ia.org

The world's leadinc online Jictionary on electrotechnology,
containing more the 1 22 000 terminological entries in English
and French, with € * sivaient terms in 16 additional languages.
Also known ‘as the i..ternational Electrotechnical Vocabulary
(IEV) oniline.

IEC Gi. ssa. ’ - std.iec.ch/glossary

67200 c'actrotechnical terminology entries in English and
Fi=nch extracted from the Terms and definitions clause of
IEC ~uplications issued between 2002 and 2015. Some
entries have been collected from earlier publications of IEC
TC 37,77, 86 and CISPR.

A propos de I'lEC

La Commission Electrotechnique Internaiona.> (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a tiit a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publizat. as '=C est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ¢ - amendement peut avoir été publié.

Recherche de publicatiens IEL -
webstore.iec.ch/advsearc, ‘orr.

La recherche avancée permet ‘e trouver des publications IEC
en utilisant différets -riteres (numéro de référence, texte,
comité d’étuces,..., Elle donne aussi des informations sur les
projets et les pu. licau >ns remplacées ou retirées.

IEC Just t ublished - webstore.iec.ch/justpublished
Restezinfcrmé sur les nouvelles publications IEC. Just
Pubi.-hed ‘étaille les nouvelles publications parues.
I spori.hle er ligne et une fois par mois par email.

< 2rvice Clients - webstore.iec.ch/csc

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

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et définitions des
publications IEC parues entre 2002 et 2015. Plus certaines
entrées antérieures extraites des publications des CE 37, 77,
86 et CISPR de I'IEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://www.stdhive.com/standards/csa-c222-no-60601-2-3120-pdf/

-2- IEC 60601-2-31:2020 © |IEC 2020

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
LN I O 15 1 L@ 1 ] P 7
201.1 Scope, object and related standards ...........ccoooiiiiii i 8
201.2 NOIMAtIVE FEfEIENCES .. it e 10
201.3 *Terms and definitioNs ... 10
201.4 General reqQUIrEmMENTS ... e 12
201.5 General requirements for testing ME EQUIPMENT .....uiuuiiiniiieiiieiee e eee e eieeena e 13
201.6 Classification of ME EQUIPMENT @nd ME SYSTEMS .....ucuuuiiuiiieiiieiiieeineeineeiaeenaeeneine 3
201.7 ME EQUIPMENT identification, marking and documents ...t ...13
201.8 Protection against electrical HAZARDS from ME EQUIPMENT .......ocuuveuneensionvnnaiteenn. 17
201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYCTEMS ........... 23
201.10  Protection against unwanted and excessive radiation HAZARDS .......c0 ..cccvvviennnnen. 23
201.11 Protection against excessive temperatures and other HAZARDY ... ...l iiianee. 23
201.12  Accuracy of controls and instruments and protection aga'r st 1 azardous

OU DU e e 24
201.13  HAZARDOUS SITUATIONS and fault conditions for ME CQ JIPMENT ......c.vvvnviiniiinieinenn. 29
201.14  PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PFiMS) .. tuutiueeieiieeeieeeieeeieeeineeaaeennn 29
201.15  Construction of ME EQUIPMENT ....euiiiiiiiee i e 29
201.16  ME SYSTEMS 1ituiiiiiieiieiieeiiee e e e e e e e e e 2 e e e e e e e e e et e et e e e e e e e et e e e e eeenns 29
201.17  Electromagnetic compatibility of ME EQUIXMFNT and ME SYSTEMS .....cccuvvenvieneennnnnn. 29
202 * ELECTROMAGNETIC DISTURBANCES — Requirements and tests ............cocceeevininnnn.. 29
N 115 - T 31
Annex | ldentification of IMMUNITY pass.fan criteria.... ..o 31
Annex AA (informative) Particulariquiiarice and rationale..............oooiiiiiiiiii 32
Bibliography........cooooviiiiiiiiiin.s e e ee et eeea e et re e et ee e e e e 52
Index of defined terms user. it this particular standard.............coooi 53

Figure 201.101 — Test «rav2form Viggt implemented by example RCL circuit using

C =120 UF, L = 25 i L 4 R = ) e 18

Figure 201.102 - Example circuit of defibrillation test voltage generator for generating

a decaying.exponential WavefOormM ... 19

Figure 201.102 — Test setup for a SINGLE CHAMBER external CARDIAC PACEMAKER .................. 20
fauia.201.104 — Test setup for a DUAL CHAMBER external CARDIAC PACEMAKER ............c.uue.... 20

'gui» 20 .105 — Test setup for a triple chamber external CARDIAC PACEMAKER, e.g. bi-

ver tricular external CARDIAC PACEMAKER ... ...t ittt e et e e e e e e e e e e e e e e e e eneees 21

Figure 201.106 — TimMiNG SEQUENCE .....uuieieiieee e et e e e e e e et e e et e e et e e e e e e aeeaenas 21

Figure 201.107 — Measuring circuit for the PATIENT AUXILIARY CURRENT for

ME EQUIPMENT with an INTERNAL ELECTRICAL POWER SOURCE .....utiuiiuiiiiiaiaeaeeeneeiaeaaeaeeneenns 23

Figure 201.108 — Measuring circuit for the MAXIMUM TRACKING RATE .......cccuvvviieineineineeiaannaanns 26

Figure 201.109 — Initial oscilloscope display when measuring MAXIMUM TRACKING RATE ......... 27

Figure AA.1 — Simple model of a SINGLE CHAMBER EXTERNAL PACEMAKER during
AefiDFITAtiON ..o e 39

CSA C22.2 No. 60601-2-31:20


https://www.stdhive.com/standards/csa-c222-no-60601-2-3120-pdf/

IEC 60601-2-31:2020 © |IEC 2020 -3-

Figure AA.2 — First proposal for a defib-protection test of SINGLE CHAMBER EXTERNAL
o] = 7 =1 P

Figure AA.3 — Circuit for a defibrillation test generator for defibrillation test according
to conditions during OPeN NEaArt SUMGEIY . ... i

Figure AA.4 — Defibrillation PULSE generated by the defibrillation test generator from
T U N PP

Figure AA.5 — Rise times of a defibrillation PULSE according to the circuit proposed in
T 0 PP

Table 201.101 — Distributed ESSENTIAL PERFORMANCE requirements .............coooieiiiiiininnannnn.
Table 201.102 — DUAL CHAMBER connector terminal marking............cc.ooooviiiiiiiiciceeeen
Table 201.103 — ME EQUIPMENT Parameters .. . oo e
Table 202.101 — Static discharge requiremMents...... ..o
Table AA.1 — EXTERNAL PACEMAKER HAZARD INVENTOTY ....uiitiiiiieiiieiie e
Table AA.2 — PULSE energies calculated for C= 120 U4F £ 5 % .euveniiniiiiiiiiie e
Table AA.3 — PULSE energies calculated for C =122 UF £ 5 Y% coeneieiiiiii,
Table AA.4 — PULSE energies calculated for C=126,32 y4F £ 5 % covvieiiiiiiii,

CSA C22.2 No. 60601-2-31:20



-8 - IEC 60601-2-31:2020 © |IEC 2020

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-31: Particular requirements for the basic safety and essential
performance of external cardiac pacemakers
with internal power source

201.1 Scope, object and related standards

Clause 1 of the general standard! applies, except as follows:

201.1.1 * Scope

Replacement:

This part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of EXTERNAL
PACEMAKERS powered by an INTERNAL ELECTRICAL POWER SOURCE, hereafter referred to as
ME EQUIPMENT.

This document applies to PATIENT CABLES as defined in 201.3.209, but does not apply to LEADS
as defined in 201.3.206.

HAzARDS inherent in the intended physiological function of ME EQUIPMENT within the scope of
this document are not covered by specific requirements in this document except in 7.2.13 and
8.4.1 of the general standard.

NOTE See also 4.2 of the general standard.

This document does not apply to the implantable parts of ACTIVE IMPLANTABLE MEDICAL DEVICES
covered by ISO 14708-1. This document does not apply to EXTERNAL PACEMAKERS which can be
connected directly or indirectly to a SUPPLY MAINS.

This document does not apply to transthoracic and oesophageal pacing ME EQUIPMENT and
antitachycardia ME EQUIPMENT.

201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for EXTERNAL PACEMAKERS as defined in 201.3.205.

201.1.3 Collateral standards

Addition:

This particular standard refers to those applicable collateral standards that are listed in Clause
2 of the general standard and Clause 201.2 of this particular standard.

T The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance.
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