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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

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comg ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to ron.ote
international co-operation on all questions concerning standardization in the electrical and ele’ tron.= fie Us. To
this end and in addition to other activities, IEC publishes International Standards, Technica! Rpec.”Cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred ‘o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, g=veri mental and non-
governmental organizations liaising with the IEC also participate in this preparation. "EC cc 'aborates closely
with the International Organization for Standardization (ISO) in accordance witk cor ‘ition. determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a3 possible, an international
consensus of opinion on the relevant subjects since each technical committe -!ias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international v~z a.id are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fur th we, in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation='-Co.mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnar and regional publications. Any divergence
between any IEC Publication and the corresponding natior. ! o' regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conormi . Independent certification bodies provide conformity
assessment services and, in some areas, access t. IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatic> Lodies.

All users should ensure that they have th. I<ect edition of this publication.

No liability shall attach to IEC or its di. ~ctors, employees, servants or agents including individual experts and
members of its technical committees and EC National Committees for any personal injury, property damage or
other damage of any nature wha.xacver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu.lication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'ormative references cited in this publication. Use of the referenced publications is
indispensable for the coi =ct application of this publication.

Attention is drawn to ‘he possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IFC shall i.~t be held responsible for identifying any or all such patent rights.

This consn~liuated version of the official IEC Standard and its amendment has been
prepared foi user convenience.

IEC 6Lc21-1-2 edition 4.1 contains the fourth edition (2014-04) [documents 62A/916/FDIS
»ad 32A/324/RVD] and its amendment 1 (2020-09) [documents 62A/1390/FDIS and
62, !1405/RVD].

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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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 fourth edition 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 follrwing
modifications:

— specification of IMMUNITY TEST LEVELS according to the environments of INTENDED UJE,
categorized according to locations that are harmonized with IEC 60611-1.11  the
professional healthcare facility environment, the HOME HEALTHCARE ENVIRO:.'MENT and
SPECIAL ENVIRONMENTS;

— specification of tests and test levels to improve the safety of MEL:“\L ELECTRICAL
EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS when PORTABLE. R\ conmunications
equipment is used closer to the MEDICAL ELECTRICAL EQUIPMENT. tha.» v.as recommended
based on the IMMUNITY TEST LEVELS that were specified in the thi*d e\'ition;

— specification of IMMUNITY tests and IMMUNITY TEST LEVELS accora.ng to the PORTS of the
MEDICAL ELECTRICAL EQUIPMENT or MEDICAL ELECTRICAL SYLTEM:

— specification of IMMUNITY TEST LEVELS based on the reesonaL'y foreseeable maximum level
of ELECTROMAGNETIC DISTURBANCES in the environment. of INTENDED USE, resulting in some
IMMUNITY TEST LEVELS that are higher than in the poevicus edition; and

— better harmonization with the RISK concepts o’ BASIC SAFETY and ESSENTIAL PERFORMANCE,
including deletion of the defined term “life-suppurtiiig”;
and the following additions:

— guidance for determination of IMMUMNIT“ VEST LEVELS for SPECIAL ENVIRONMENTS;

— guidance for adjustment o/ _INMMUNTY TEST LEVELS when special considerations of
mitigations or INTENDED USE &*e 2ppiicable;

— guidance on RISK MANAGEMmIN', for BASIC SAFETY and ESSENTIAL PERFORMANCE with regard
to ELECTROMAGNETIC DIS TU.XBANCES; and

— qguidance on identification of IMMUNITY pass/fail criteria.

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

In the 606071 se.ies of publications, collateral standards specify general requirements for
safety applicat's to:

a suhgroup of MEDICAL ELECTRICAL EQUIPMENT (e.g. radiological equipment); or

a speific characteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in the
geners | standard (e.g. ALARM SYSTEMS).

i..this collateral standard, the following print types are used:

— Requirements 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.
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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.);

— “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 statemaont is
true if any combination of the conditions is true.

The verbal forms used in this collateral standard conform to usage described ii Axnex H of
the ISO/IEC Directives, Part 2. For the purposes of this collateral standard, the au.:ilia\; verb:

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

— ‘“should” means that compliance with a requirement or a test is recomienzed but is not
mandatory for compliance with this collateral standard;

— “may” is used to describe a permissible way to achieve compliai.~e with a requirement or
test.

An asterisk (*) as the first character of a title or at the beginnir.y of a paragraph or table title
indicates that there is guidance or rationale related to that ‘ter. in Annex A.

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

The committee has decided that the conteniz of the base publication and its amendment will
remain unchanged until the stabilitv ac e indicated on the IEC web site under
"http://webstore.iec.ch" in the data c'aici to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revisec ec tica, or
e amended.

NOTE The attention of .'auonal Committees is drawn to the fact that equipment manufacturers and testing
organizations max . eed a treasitional period following publication of a new, amended or revised IEC publication in
which to make g-oduc’s in accordance with the new requirements and to equip them for conducting new or revised
tests. It is th> recommendation of the committee that the content of this publication be adopted for mandatory
implementation ~ationally not earlier than 3 years from the date of publication.

LAPGRTANT - The “colour inside” logo on the cover page of this publication indicates
thal.'t contains colours which are considered to be useful for the correct understanding
o. its contents. 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 refei
to Annex D for guidance in the application of this collateral standard.

MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS are expected to provid'e ti eir
BASIC SAFETY and ESSENTIAL PERFORMANCE without interfering with other ec¢uipicen and
systems in the ELECTROMAGNETIC ENVIRONMENTS in which they are intenael by their
MANUFACTURER to be used. The application of ELECTROMAGNETIC EMISSICN stardards is
essential for the protection of:

— safety services;

— other MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL S /GTE.1S;
— non-ME EQUIPMENT (e.g. computers);

— telecommunications (e.g. radio/TV, telephone, radio-navig2t 2n).

Of even more importance, the application of ELLCTROMAGNETIC IMMUNITY standards is
essential to ensure safety of MEDICAL ELECTRICAL EQJ!PM=NT and MEDICAL ELECTRICAL SYSTEMS.
To ensure safety, MEDICAL ELECTRICAL EQUIPMENT &nd MEDICAL ELECTRICAL SYSTEMS are
expected to provide their BASIC SAFETY and ESSEI!'TIAL. PERFORMANCE in the ELECTROMAGNETIC
ENVIRONMENTS of INTENDED USE throughout their EXFZZTED SERVICE LIFE.

This collateral standard specifies IMMUNI® . 1=ST LEVELS for safety for ME EQUIPMENT and ME
SYSTEMS intended by their MANUFACTURER 1or use in the professional healthcare facility
environment or the HOME HEALTHCAKXE ENVIRONMENT. It recognizes that RF wireless
communications equipment can no .anger be prohibited from most PATIENT ENVIRONMENTS
because in many cases it has b.cone essential to the efficient provision of healthcare. This
collateral standard also recoygnizos that, for certain SPECIAL ENVIRONMENTS, higher or lower
IMMUNITY TEST LEVELS than hc se specified for the professional healthcare facility environment
and the HOME HEALTHCAR. ENVIRONMENT might be appropriate. This collateral standard
provides guidance in devxrmining appropriate IMMUNITY TEST LEVELS for SPECIAL ENVIRONMENTS.

The IMMUNITY TEST LE 'CLS specified for BASIC SAFETY and ESSENTIAL PERFORMANCE are based
on the reasonuu'v foresceable maximum of the ELECTROMAGNETIC DISTURBANCE phenomena in
the applicable environments of INTENDED USE.

Not all L LECTROMAGNETIC DISTURBANCE phenomena are covered by this collateral standard, as
it s 1ot oractical to do so. MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
TLECTRICA . SYSTEMS need to address this during their RISK ASSESSMENT and evaluate if other
EL-CTROMAGNETIC DISTURBANCE phenomena could make their product unsafe. This evaluation
thould 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.
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This collateral standard provides guidance in incorporating considerations regarding
ELECTROMAGNETIC DISTURBANCES into the RISK MANAGEMENT PROCESS.

This collateral standard is based on existing IEC standards prepared by subcommittee 62A,
technical committee 77 (ELECTROMAGNETIC COMPATIBILITY between electrical equipment
including networks), ISO (International standards organization), and CISPR (International
special committee on radio interference).

INTRODUCTION to Amendment 1

The fourth edition of IEC 60601-1-2 was published in 2014. Since the publicatio. of
IEC 60601-1-2:2014, the IEC Subcommittee (SC) 62A Secretariat has been collecting .=sucs
from a variety of sources including comments from National Committees. At the Nc en.her
2015 meeting of IEC/SC 62A in Kobe, Japan, the subcommittee initiated a process "o iaontify
high-priority issues that need to be considered in an amendment and should notwait u.itil the
fifth edition of IEC 60601-1-2, which is presently targeted for publication sometfime ai‘er 2024.

Those issues selected for inclusion on the final "short list" to be address>d in Amendment 1
were those approved by a 2/3 majority of the National Committees precent anc voting at the
Frankfurt meeting of SC 62A. At the meeting held on 10 Ociabe: 2076, 15 items were
presented to the National Committees present. All 15 items received the required 2/3 majority
of the National Committees present and voting and have been incluaed in the "short list" for
consideration in preparing Amendment 1. All remaining issu>s have been placed on a "long
list" for consideration in the fifth edition of IEC 60601-1-2.

The "short list" of issues was documented in the design specification for Amendment 1. MT 23
was directed to consider each issue described irClavse 6 of the design specification and
develop an appropriate solution for the identfied problem. That final solution in this
amendment can encompass any technical solution proposed by the author of the issue or it
can involve a different solution developed ‘hy the expert group. The expert group can also
have recommended that no change to the <tandard was justified by the problem statement.

Because this is an amendment to' I©2C 60601-1-2:2014, the style in force at the time of
publication of IEC 60601-1-2 has bec: applied to this amendment. The style specified in
ISO/IEC Directives Part 2:2018 has only been applied when implementing the new style
guidance would not result in.2au:*'y»nal editorial changes.

Users of this documenti shouid note that when constructing the dated references to specific
elements in a stand@id. such as definitions, amendments are only referenced if they modified
the text being citeu Fo example, if a reference is made to a definition that has not been
modified by an amena.ment, then the reference to the amendment is not included in the dated
reference.


https://www.stdhive.com/standards/iec-60601-1-2-ed-41-en2020-pdf/
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MEDICAL ELECTRICAL EQUIPMENT -

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

1 Scope, object and related standards

1.1 * Scope

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as
ME EQUIPMENT and ME SYSTEMS.

This collateral standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of
ME EQUIPMENT and ME SYSTEMS in the presence of ELECTROMAGNETIC DISTURBANCES and to
ELECTROMAGNETIC DISTURBANCES emitted by ME EQUIPMENT and ME SYSTEMS.

BASIC SAFETY with regard to ELECTROMAGNETIC DISTURBANCES is applicable to all ME EQUIPMENT
and ME SYSTEMS.

1.2 Object

The object of this collateral standard is to specify general requirements and tests for BASIC
SAFETY and ESSENTIAL PERFORMANCE with regard to ELECTROMAGNETIC DISTURBANCES and for
ELECTROMAGNETIC EMISSIONS of ME EQUIPMENT and ME SYSTEMS. They are in addition to the
requirements of the general standard and serve as the basis for particular standards.

1.3 Related standards
1.3.1 IEC 60601-1

For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1.

When referring to IEC 60601-1 or to this collateral standard, either individually or in

combination, the following conventions are used:

— "the general standard" designates IEC 60601-1 alone, including any amendments;

— "this collateral standard" designates IEC 60601-1-2 alone, including any amendments;

— "this standard" designates the combination of the general standard and this collateral
standard.

1.3.2 Particular standards

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

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.





