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Foreword

The text of document 62A/505A//FDIS, future edition 3 of IEC 60601-1, prepared by SC 62A, Common
aspects of electrical equipment used in medical practice, of IEC TC 62, Electrical equipment in
medical practice, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC
as EN 60601-1 on 2006-09-12.

The following date was fixed:

— latest date by which the EN has to be implemented

at national leve] by publication of an identical

national sta% or by endorsement (dop) 2007-07-01
This European ‘@ndard supersedes EN 60601-1:1990 and its amendments. However,
EN 60601-1:1990 remgigg valid until all the parts 2 that are used in conjunction with it have been
withdrawn. No date o drawal of conflicting national standards (dow) has therefore been fixed.
However, when Part 1 i d for appliances not covered by a part 2, EN 60601-1:1990 is not to be

used after 2009-09-12. G

This EN 60601-1:2006 has en significantly restructured compared to EN 60601-1:1990.
Requirements in the electrical n have been further aligned with those for information technology
equipment covered by EN 609597y and a requirement for including a RISK MANAGEMENT
PROCESS has been added. For a Qfﬁapded description of this revision, see Clause A.3.

e
This European Standard has been pré&red under a mandate given to CENELEC by the European
Commission and the European Free @de Association and covers essential requirements of
EC Directives 90/385/EEC and 93/42/EEC.§8Annex Z7.

In this standard the following print types are us%
- requirements and definitions: in roman type; L/'
- test specifications: in italic type; @

- informative material appearing outside of tables, such as notes, e ples and references: in smaller type. Normative text
of tables is also in a smaller type; @

-  TERMS USED THROUGHOUT THIS STANDARD THAT HAVE BE FINED IN CLAUSE 3 AND ALSO GIVEN IN
THE INDEX: IN SMALL CAPITALS. @
/\
In referring to the structure of this standard, the term @

“clause” means one of the seventeen numbered divisions within table of contents, inclusive of
all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

“subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 ﬂ.2.1 are all subclauses
of Clause 7).

References to clauses within this standard are preceded by the term “Clause%ed by the clause
number. References to subclauses within this standard are by number only. ¢ standard, the
conjunctive “or” is used as an “inclusive or’ so a statement is true if any combinati the conditions
is true.

The verbal forms used in this standard conform to usage described in Annex G 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;

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

Annexes ZA and ZZ have been added by CENELEC.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60073 NOTE Harmonized as EN 60073:2002 (not modified).

IEC 60086-1 NOTE Harmonized as EN 60086-1:2001 (not modified).
IEC 60127-6 NOTE Harmonized as EN 60127-6:1994 (not modified).
IEC 60309- ﬁ; NOTE Harmonized as EN 60309-1:1999 (not modified).

IEC 60317-43 O, NOTE Harmonized as EN 60317-43:1997 (not modified).

IEC 60601-1-1 O OTE Harmonized as EN 60601-1-1:2001 (not modified).

IEC 60601-1-4 @TE Harmonized as EN 60601-1-4:1996 + A1:1999 (not modified).
IEC 60601-2-49 N% Harmonized as EN 60601-2-49:2001 (not modified).
IEC 60695-1-1 NOT%Harmonized as EN 60695-1-1:2000 (not modified).
IEC 60721 series NOTE uar?nonized in EN 60721 series (not modified).

IEC 60990 NOTE ng’n ized as EN 60990:1999 (not modified).

IEC 61000-4-11 NOTE Harmoniged as EN 61000-4-11:2004 (not modified).
IEC 61010-1 NOTE Harmoniz{&s EN 61010-1:2001 (not modified).
IEC 61140 NOTE Harmonized eﬁ 61140:2002 (not modified).

IEC 62079 NOTE Harmonized as Q 2079:2001 (not modified).

IEC 62304 NOTE Harmonized as El\% 4:2006 (not modified).

1ISO 407 NOTE Harmonized as EN IS @07:2004 (not modified).
1ISO 8041 NOTE Harmonized as EN ISO 809@05 (not modified).
1ISO 13485 NOTE Harmonized as EN ISO 13485@ (not modified).

Y

- (04
Endorsement notice 6

The text of the International Standard IEC 60601-1:2005 was approved b)?é EC as a European
Standard without any modification. :

&§
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an i%tional publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

/¢

Publication (gﬁar Title EN/HD Year
IEC 60065 (mod) 2 Audio, video and similar electronic EN 60065 2002

O apparatus - Safety requirements + corr. March 2006
IEC 60068-2-2 1974 ironmental testing EN 60068-2-2 " 1993
A1 1993 : Tests - Tests B: Dry heat A1 1993
A2 1994 @ A2 1994
IEC 60079-0 -2 E|ectﬁ?a|’5pparatus for explosive gas EN 60079-0 2006 ¥
(mod) atmosph

Part 0: General requirements

IEC 60079-2 -2 Electrical appa@s for explosive gas EN 60079-2 2004 ¥
atmospheres ) + corr. April 2006
Part 2: Pressurize Llosures "p"

IEC 60079-5 -2 Electrical apparatus for/e&%sive gas -

atmospheres
Part 5: Powder filling 'q'
IEC 60079-6 -2 Electrical apparatus for explos@ as - -
atmospheres 6
Part 6: Oil-immersion "0" &

IEC 60083 -2 Plugs and socket-outlets for domestic
similar general use standardized in me
countries of IEC

IEC 60085 -2 Electrical insulation - Thermal classification EN/60085 2004 ¥

IEC 60086-4 -2 Primary batteries EN &@% 2000 ¥
Part 4: Safety of lithium batteries @

IEC 60112 -2 Method for the determination of the proof EN 60112 2003 ¥
and the comparative tracking indices of solid
insulating materials

1)
2)

EN 60068-2-2 includes supplement A:1976 to IEC 60068-2-2.
Undated reference.
3 Valid edition at date of issue.



Publication Year
IEC 60127-1 2006

IEC 60227-1 % 1993

A1
A2

IEC 60245-1 % 2003

7
IEC 60252-1 &>

IEC 60320-1 2)

IEC 60335-1 (mod) 2001

IEC 60364-4-41 2005
(mod)

IEC 60384-14 2005

IEC 60417 Data
base

IEC 60445 -2

IEC 60447 -2
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Title EN/HD
Miniature fuses EN 60127-1
Part 1: Definitions for miniature fuses and

general requirements for miniature fuse-

links

Polyvinyl chloride insulated cables of rated -
voltages up to and including 450/750 V -
Part 1: General requirements -

Rubber insulated cables - Rated voltages up -
to and including 450/750 V
Part 1: General requirements

AC motor capacitors EN 60252-1
Part 1: General - Performance, testing and
rating - Safety requirements - Guide for

stallation and operation

iance couplers for household and EN 60320-1
sim#aL general purposes
Par 6eneral requirements

Householg#ind similar electrical appliances EN 60335-1

- Safety A11
Part 1: Gene@‘equirements A12
0 + corr. July
oW ,
Low-voltage electn?mstallatlons HD 60364-4-41
Part 4-41: Protectio ﬁ;safety - Protection
against electric shock /®
Fixed capacitors for use i%‘éctronic EN 60384-14
equipment
Part 14: Sectional specificat ixed
capacitors for electromagnetic | erence
suppression and connection to th @pply
mains A

Graphical symbols for use on equipme@ -

Basic and safety principles for man-machine EMOO445
interface, marking and identification - &
Identification of equipment terminals and of L
terminations of certain designated

conductors, including general rules for an (p
alphanumeric system

Basic and safety principles for man-machine EN 60447
interface, marking and identification -
Actuating principles

4)

Year
2006

2001 ¥

2001 ¥

2002
2004
2006
2006

2006

2005

2000 ¥

2004 ¥

HD 21.1 S4:2002, Cables of rated voltages up to and including 450/750 V and having thermoplastic insulation -
Part 1: General requirements, which is related to, but not directly equivalent with, IEC 60227-1, applies instead.
HD 22.1 S4:2002, Cables of rated voltages up to and including 450/750 V and having cross-linked insulation - Part 1:
General requirements, which is related to, but not directly equivalent with, IEC 60245-1, applies instead.
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Publication
IEC 60529

A1
IEC 60601-1-2

IEC 60601-1-3

IEC 60601-1-6

IEC 60601-1-8

IEC 60664-1 (mod)

+ A1
+A2

IEC 60695-11-10

IEC 60730-1 (mod)

A1 (mod)

IEC 60825-1

A1
A2

IEC 60851-3
A1
A2

IEC 60851-5
A1
A2

IEC 60851-6
A1

IEC/TR 60878

A
%

1992
2000
2002

1999

2003

1993

1997
2001

1996
1997
2003

1996
1997
2004

1996
1997

2003
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Year Title EN/HD
1989 Degrees of protection provided by EN 60529
enclosures (IP Code) + corr. May
1999 A1
-2 Medical electrical equipment EN 60601-1-2
Part 1-2: General requirements for safety -
Collateral standard: Electromagnetic
compatibility - Requirements and tests
-2 Medical electrical equipment EN 60601-1-3
Part 1: General requirements for safety - 3.
. Collateral standard: General requirements
for radiation protection in diagnostic X-ray
equipment
- % Medical electrical equipment EN 60601-1-6
d’art 1-6: General requirements for safety -
llateral standard: Usability
-2 al electrical equipment EN 60601-1-8

Par : General requirements for safety -  + corr. October

Collat€ral standard: General requirements,

tests and gujdance for alarm systems in
medical rical equipment and medical
electrical tems

Insulation co%i tion for equipment within
low-voltage sy

Part 1: Principles, r@:irements and tests EN 60664-1

Fire hazard testing EN 60695-11-10
Part 11-10: Test flame@ W horizontal

and vertical flame test m S

Automatic electrical control@household EN 60730-1

and similar use A12
Part 1: General requirements O A1

A13

/("9 A14

Safety of laser products 6 EN 60825-1
Part 1: Equipment classification, O#COFF- February
requirements and user's guide g

t.érr. April
Winding wires - Test methods EN 6@53
Part 3: Mechanical properties A1

R O
Winding wires - Test methods EN 60851-5
Part 5: Electrical properties A1

A2
Winding wires - Test methods EN 60851-6
Part 6: Thermal properties A1

Graphical symbols for electrical equipment -
in medical practice

Year

1991
1993
2000

2001

1994

2004

2004
2006

2003
1999

2000
2003
2004
2004
2005

1994
1995
2002
2001
2004

1996
1997
2003

1996
1997
2004

1996
1997
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Publication Year Title EN/HD Year

IEC 60884-1 -2 Plugs and socket-outlets for household and - -
similar purposes
Part 1: General requirements

IEC 60950-1 (mod) 2001 Information technology equipment - Safety EN 60950-1 ®) 2001
Part 1: General requirements + corr. April 2004
A11 2004
IEC 61058-1 (mod) 2000 Switches for appliances
+ A1 2001  Part 1: General requirements EN 61058-1 2002
IEC 61558-1 (mo@) 997  Safety of power transformers, power supply EN 61558-1 K 1997
d\ units and similar + corr. April 2003
A1 1%5, Part 1: General requirements and tests A1 1998
O A11 2003
IEC 61558-2-1 -2 C fety of power transformers, power supply EN 61558-2-1 1997 ¥
and similar
P -1: Particular requirements for

sep é’ng transformers for general use

IEC 61672-1 -2 Electro cguétics - Sound level meters EN 61672-1 2003 ¥
Part 1: Spg§Kications

IEC 61672-2 -2 Electroacous?cs Sound level meters EN 61672-2 2003 ¥
Part 2: Pattern@qation tests

IEC 61965 -2 Mechanical safety o@é}hode ray tubes EN 61965 2003 ¥

ISO 31 Series Quantities and units of s@@and time - -

ISO 780 -2 Packaging - Pictorial markir’%handling of EN ISO 780 1999
goods

2

ISO 1000 -2 Sl units and recommendations for %«se of - -
their multiples and of certain other u @

ISO 1853 - Conducting and dissipative rubbers, @ - -
vulcanized or thermoplastic - Measuremer‘o

of resistivity 6
L

ISO 2878 -2 Rubber, vulcanized - Antistatic and - & -
conductive products - Determination of ﬁ
electrical resistance @

ISO 2882 -2 Rubber, vulcanized - Antistatic and - -

conductive products for hospital use -
Electrical resistance limits

® EN 60950-1 is superseded by EN 60950-1:2006, which is based on IEC 60950-1:2005, mod.
K EN 61558-1 is superseded by EN 61558-1:2005, which is based on IEC 61558-1:2005.
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Publication Year Title EN/HD Year

ISO 3746 -?  Acoustics - Determination of sound power EN ISO 3746 1995
levels of noise sources using sound
pressure - Survey method using an
enveloping measurement surface over a
reflecting plane

ISO 3864-1 2002 Graphical symbols - Safety colours and - -
safety signs
Part 1: Design principles for safety signs in

)\ workplaces and public areas

/¢
§
Oé Annex ZZ
OQ (informative)
Coverage@ssential Requirements of EC Directives

This European Standard has be epared under a mandate given to CENELEC by the European
Commission and the European Fr rade Association and within its scope the standard covers all
relevant essential requirements as glv%lp Annex | of the EC Directives 90/385/EEC and 93/42/EEC.

Compliance with this standard providewne means of conformity with the specified essential
requirements of the Directives concerned.

WARNING: Other requirements and other irectives may be applicable to the products falling
within the scope of this standard. L

%
T
0@/)@
Va
%
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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating

aﬁ\dments 1 and 2.

Fu(ﬁ/ex information on IEC publications

The teﬁnical content of IEC publications is kept under constant review by the IEC,
thus ens that the content reflects current technology. Information relating to
this pub:%n, including its validity, is available in the IEC Catalogue of
publication

Information o
by the technic
of publications i

e below) in addition to new editions, amendments and corrigenda.
@ subjects under consideration and work in progress undertaken
mittee which has prepared this publication, as well as the list
, is also available from the following:

. IEC Web Site ( .iec.ch

e Catalogue of IEC cations
*

The on-line catalogue oo@s IEC web site (www.iec.ch/searchpub) enables you to
search by a variety of Qiteria including text searches, technical committees
and date of publication. Onglge information is also available on recently issued
publications, withdrawn an placed publications, as well as corrigenda.

. IEC Just Published /\
This summary of recently issued p@ ations (www.iec.ch/online_news/ justpub)
is also available by email. Please act the Customer Service Centre (see

below) for further information.

e Customer Service Centre é

If you have any questions regarding this publjegtion or need further assistance,
please contact the Customer Service Centrd: @

Email: custserv@iec.ch 9
Tel: +41 22 919 02 11 ®

Fax: +41 22 919 03 00 s
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1

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 1: General requirements for basic safety
and essential performance

)\ FOREWORD

*

The International@trotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electftechnical committees (IEC National Committees). The object of IEC is to promote
international co-opergfigp#on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi8 other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Pu Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their pre ion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with participate in this preparatory work. International, governmental and non-
governmental organizations Ii g with the IEC also participate in this preparation. IEC collaborates closely
with the International OrganiZaj@én for Standardization (ISO) in accordance with conditions determined by
agreement between the two orgal@tions.

The formal decisions or agreement C on technical matters express, as nearly as possible, an international

consensus of opinion on the relevag@l supjects since each technical committee has representation from all

interested IEC National Committees. /
()

IEC Publications have the form of rec
Committees in that sense. While all reaso
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

e efforts are made to ensure that the technical content of IEC

eEdations for international use and are accepted by IEC National
Id fesponsible for the way in which they are used or for any

In order to promote international uniformity, |
transparently to the maximum extent possible i
between any IEC Publication and the corresponding
the latter.

tional Committees undertake to apply IEC Publications
ir national and regional publications. Any divergence
al or regional publication shall be clearly indicated in

IEC provides no marking procedure to indicate its ap%al and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Public n.

All users should ensure that they have the latest edition of t@ublication.

No liability shall attach to IEC or its directors, employees, ser or agents including individual experts and
members of its technical committees and IEC National Committe€s dor any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indir or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upo /ﬁnis IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication.(@ of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Cubl ation may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such paé rights.

International Standard IEC 60601-1 has been prepared by subcom®i 62A: Common
aspects of electrical equipment used in medical practice, of IEC technj committee 62:
Electrical equipment in medical practice.

This third edition cancels and replaces the second edition published in 1988, its Amendment 1
(1991) and Amendment 2 (1995). This edition constitutes a technical revision. This edition has
been significantly restructured. Requirements in the electrical section have been further
aligned with those for information technology equipment covered by IEC 60950-1 and a
requirement for including a RISK MANAGEMENT PROCESS has been added. For an expanded
description of this revision, see Clause A.3.
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The text of this standard is based on the following documents:

FDIS Report on voting
62A/505A/FDIS 62A/512/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

In this standa following print types are used:
- Requiremen qd definitions: in roman type.

- Test specificationgy in italic type.

- Informative material
Normative text of table

- TERMS USED THROUG
GIVEN IN THE INDEX: IN S

aring outside of tables, such as notes, examples and references: in smaller type.
|Iso in a smaller type.

T THIS STANDARD THAT HAVE BEEN DEFINED IN CLAUSE 3 AND ALSO
CAPITALS.

In referring to the structure of %standard, the term

— “clause” means one of the enteen numbered divisions within the table of contents,
inclusive of all subdivisions (e.g{i{ause 7 includes subclauses 7.1, 7.2, etc.);
e

— “subclause” means a numbered gxiivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all

subclauses of Clause 7).

References to clauses within this standé’@)ﬁe preceded by the term “Clause” followed by the
clause number. References to subclauses w@in this standard are by number only.

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

The verbal forms used in this standard conform to usgge described in Annex G of the ISO/IEC
Directives, Part 2. For the purposes of this standardk%uxiliary verb:

“shall” means that compliance with a requirement 09 test is mandatory for compliance
with this standard; @

- ‘“should” means that compliance with a requirement or%st is recommended but is not
mandatory for compliance with this standard; /

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

An asterisk (* ) as the first character of a title or at the beginning ofwaragraph or table title
indicates that there is guidance or rationale related to that item in Annex&

The committee has decided that the contents of this publication will remk changed until
the maintenance result date indicated on the IEC web site under “http://webs(pgg.iec.ch" in the
data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION

In 1976, IEC subcommittee 62A published the first edition of IEC/TR 60513, Basic aspects of
the safety philosophy for electrical equipment used in medical practice. The first edition of
IEC/TR 60513 provided the basis for developing:

— the first edition of IEC 60601-1 (the parent safety standard for MEDICAL ELECTRICAL
EQUIPMENT);

— the IEC 60601-1-xx series of collateral standards for MEDICAL ELECTRICAL EQUIPMENT;

— the IEC 606Q1-2-xx series of particular standards for particular types of MEDICAL
ELECTRICA IPMENT; and

— the IEC 606 xx series of performance standards for particular types of MEDICAL
ELECTRICAL E MENT.

Aware of the need
medical practice, the
edition of IEC 60601-1,

the urgency for a standard covering electrical equipment used in
jority of National Committees voted in 1977 in favour of the first
ed on a draft that at the time represented a first approach to the
problem. The extent of scope, the complexity of the equipment concerned, and the
specific nature of some of protective measures and the corresponding tests for verifying
them, required years of effor rder to prepare this first standard, which can now be said to
have served as a universal ref%ce since its publication.

However, the frequent application pf'the first edition revealed room for improvement. These
improvements were all the more irable in view of the considerable success that this
standard has enjoyed since its publica@.

resulted in the publication of the second {tion in 1988. This edition incorporated all the
improvements that could be reasonably cted up to that time. Further developments
remained under constant study. The second én‘on was amended in 1991 and then again in

The careful work of revision subsequenﬂ@lgdertaken and continued over a number of years

1995.

The original IEC approach was to prepare separaté BASIC SAFETY and performance standards
for MEDICAL ELECTRICAL EQUIPMENT. This was a na extension of the historical approach
taken at the national and international level with o lectrical equipment standards (e.g.

those for domestic equipment), where BASIC SAFETY is r ated through mandatory standards
but other performance specifications are regulated by ma@ pressure. In this context, it has
been said that, “The ability of an electric kettle to boil water ot critical to its safe use!”

It is now recognized that this is not the situation with man(&ms of MEDICAL ELECTRICAL
EQUIPMENT, and RESPONSIBLE ORGANIZATIONS have to depe ?n standards to ensure
ESSENTIAL PERFORMANCE as well as BASIC SAFETY. Such areas incldfdeghe accuracy with which
the equipment controls the delivery of energy or therapeutic sub%s to the PATIENT, or
processes and displays physiological data that will affect PATIENT ma ment.

This recognition means that separating BASIC SAFETY and perfor@e is somewhat
inappropriate in addressing the HAZARDS that result from inadequate n of MEDICAL
ELECTRICAL EQUIPMENT. Many particular standards in the IEC 60601-2-xx es address a
range of ESSENTIAL PERFORMANCE requirements that cannot be directly evaluated by the
RESPONSIBLE ORGANIZATION without applying such standards. (However, the current IEC 60601
series includes fewer requirements for ESSENTIAL PERFORMANCE than for BASIC SAFETY).
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In anticipation of a third edition of IEC 60601-1, IEC subcommittee 62A prepared a second
edition of IEC/TR 60513 [12]1) in 1994. It was intended that the second edition of IEC/TR
60513 would provide guidance for developing this edition of IEC 60601-1, and for the further
development of the IEC 60601-1-xx and IEC 60601-2-xx series.

In order to achieve consistency in international standards, address present expectations in
the health care community and align with developments in IEC 60601-2-xx, the second edition
of IEC/TR 60513 includes two major new principles:

— the first change is that the concept of “SAFETY” has been broadened from the BASIC SAFETY
consideratiogs in the first and second editions of IEC 60601-1 to include ESSENTIAL
PERFORMA matters, (e.g. the accuracy of physiological monitoring equipment).
Application his principle leads to the change of the title of this publication from “Medical
electrical eq ent, Part 1: General requirements for safety” in the second edition, to
“Medical electNdal equipment, Part 1: General requirements for basic safety and essential

performance”; O/

— the second chang
for assessing the ad

that, in specifying minimum safety requirements, provision is made
acy of the design PROCESS when this is the only practical method
of assessing the safe certain technologies such as programmable electronic systems.
Application of this princ is one of the factors leading to introduction of a general
requirement to carry out K MANAGEMENT PROCESS. |In parallel with the development of
the third edition of IEC 60(%, a joint project with ISO/TC 210 resulted in the publication
of a general standard for MANAGEMENT of medical devices. Compliance with this
edition of IEC 60601-1 requires t the MANUFACTURER have a RISK MANAGEMENT PROCESS
complying with ISO 14971 in pla&e (see 4.2).

that are generally applicable to MEDICA TRICAL EQUIPMENT. For certain types of MEDICAL
ELECTRICAL EQUIPMENT, these requirements either supplemented or modified by the special
requirements of a collateral or particular dgrd. Where particular standards exist, this

standard should not be used alone. /®

s
s
YA
%

This standard contains requirements @n:erning BASIC SAFETY and ESSENTIAL PERFORMANCE

1) Figures in square brackets refer to the Bibliography.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 1: General requirements for basic safety
and essential performance

1 Scope, object and related standards

1.1 * Scop

This Internatiofé Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of
MEDICAL ELECTRI @EQUlPMENT and MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as
ME EQUIPMENT and M@STEMS.

specifically intended to be applicable to ME EQUIPMENT only, or to
d content of that clause or subclause will say so. If that is not the
applies both to ME EQUIPMENT and to ME SYSTEMS, as relevant.

If a clause or subclauQ'
ME SYSTEMS only, the titl
case, the clause or subcl

HAZARDS inherent in the inte
the scope of this standard are
7.2.13 and 8.4.1.

NOTE See also 4.2. {p

physiological function of ME EQUIPMENT or ME SYSTEMS within
covered by specific requirements in this standard except in

This standard can also be applied t@aquipment used for compensation or alleviation of
disease, injury or disability. 0
e

In vitro diagnostic equipment that does fall within the definition of ME EQUIPMENT is
covered by the IEC 61010 series 2). This st grg does not apply to the implantable parts of
active implantable medical devices covered by% 14708-1 3).

1.2 Object é

The object of this standard is to specify general re@&ments and to serve as the basis for

particular standards. O

1.3 * Collateral standards ®/,

In the IEC 60601 series, collateral standards specify gener@ uirements for BASIC SAFETY
and ESSENTIAL PERFORMANCE applicable to: @

— a subgroup of ME EQUIPMENT (e.g. radiological equipment); O’
— a specific characteristic of all ME EQUIPMENT not fully addressed i is standard.

Applicable collateral standards become normative at the date of their lication and shall
apply together with this standard.

NOTE 1 When evaluating compliance with IEC 60601-1, it is permissible to independently é compliance with
the collateral standards. (Ys

2) |IEC 61010 (all parts), Safety requirements for electrical equipment for measurement, control, and laboratory
use

3) 1SO 14708-1, Implants for surgery — Active implantable medical devices — Part 1: General requirements for
safety, marking and for information to be provided by the manufacturer
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NOTE 2 When declaring compliance with IEC 60601-1, the declarer should specifically list the collateral standards
that have been applied. This allows the reader of the declaration to understand which collateral standards were
part of the evaluation.

NOTE 3 Members of IEC maintain a register of valid International Standards. Users of this standard should consult
this register to determine which collateral standards have been published.

If a collateral standard applies to ME EQUIPMENT for which a particular standard exists, then
the particular standard takes priority over the collateral standard.

1.4 * Particular standards

In the IEC 6060X series, particular standards may modify, replace or delete requirements
contained in tHi andard as appropriate for the particular ME EQUIPMENT under consideration,
and may add ot ASIC SAFETY and ESSENTIAL PERFORMANCE requirements.

NOTE Members of and ISO maintain registers of valid International Standards. Users of this standard should
consult these registers to rmine which particular standards have been published.

A requirement of a par%ar standard takes priority over this standard.

2 * Normative referen@

The following referenced doc%—xts are indispensable for the application of this document.
For dated references, only the e g«’én‘cited applies. For undated references, the latest edition
of the referenced document (includpg.any amendments) applies.

ATTENTION: Additional collateral s@iards of the IEC 60601 series, which are issued
subsequent to publication of this stand become normative at the date of their publication
and shall be considered as being includ ong the normative references below. See 1.3.

o

NOTE Informative references are listed in the Bibliogréyﬂon page 743.
IEC 60065:2001, Audio, video and similar electr %pparatus — Safety requirements

IEC 60068-2-2:1974, Environmental testing — Part 2: Jgsts. Tests B: Dry heat
Amendment 1 (1993) @
Amendment 2 (1994) O

IEC 60079-0, Electrical apparatus for explosive gas atmos@e(es — Part 0: General
requirements @

IEC 60079-2, Electrical apparatus for explosive gas atmosphere@L Part 2: Pressurized
enclosures “p”

IEC 60079-5, Electrical apparatus for explosive gas atmospheres — Qﬂ 5: Powder filling “q”

U

IEC 60079-6, Electrical apparatus for explosive gas atmospheres — Part{@:l-:mmers:on o)

§
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IEC 60083, Plugs and socket-outlets for domestic and similar general use standardized in
member countries of IEC

IEC 60085, Electrical insulation — Thermal classification
IEC 60086-4, Primary batteries — Part 4: Safety of lithium batteries

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 60127-1, Migiature fuses — Part 1: Definitions for miniature fuses and general
requirements f iniature fuse-links

IEC 60227-1:19 ’,S'%olyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part eneral requirements 4)

Amendment 1 (19950’

Amendment 2 (1998)

IEC 60245-1:2003, Rubbegf jasulated cables — Rated voltages up to and including 450/750 V —
Part 1: General requireme

Safety requirements — Guide fof | llation and operation

*

IEC 60252-1, AC motor capa%sﬁ— Part 1: General — Performance, testing and rating —

IEC 60320-1, Appliance couplers@ household and similar general purposes — Part 1:
General requirements

IEC 60335-1:2001, Household and sim%electrica/ appliances — Safety — Part 1. General
requirements s

IEC 60364-4-41, Electrical installations of%djngs — Part 4-41: Protection for safety —
Protection against electric shock /®

IEC 60384-14:2005, Fixed capacitors for use inéectronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic ir@erence suppression and connection to

the supply mains @
IEC 60417-DB:2002, Graphical symbols for use on equi/%» t5

IEC 60445, Basic and safety principles for man-machine /n ce, marking and identification
— Identification of equipment terminals and of terminations o ‘p&ta/n designated conductors,
including general rules for an alphanumeric system

IEC 60447, Basic and safety principles for man-machine interface, 6rking and identification
— Actuating principles ﬁ

IEC 60529:1989, Degrees of protection provided by enclosures (IP Cod
Amendment 1 (1999) L

§

4) There exists a consolidated edition 2.2 including IEC 60227-1:1993 and its Amendment 1 (1995) and
Amendment 2 (1998).

5) "DB" refers to the joint ISO-IEC on-line database.

6) There exists a consolidated version 2.1, including IEC 60529:1989 and its Amendment 1 (1999).
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IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for safety —
Collateral standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-3, Medical electrical equipment — Part 1: General requirements for safety — 3.
Collateral standard: General requirements for radiation protection in diagnostic X-ray
equipment

IEC 60601-1-6, Medical electrical equipment — Part 1-6: General requirements for safety —
Collateral standard: Usability

IEC 60601-1-8, Medical electrical equipment — Part 1-8: General requirements for safety —-
Collateral staffdg®d: General requirements, tests and guidance for alarm systems in medical
electrical equip )t and medical electrical systems

Principles, requirem nd tests 7)
Amendment 1 (2000) O
Amendment 2 (2002) G

IEC 60695-11-10, Fire haza@esting — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60664-1:1992, I%a;ion coordination for equipment within low-voltage systems — Part 1:

IEC 60730-1:1999, Automatic %{rigal controls for household and similar use — Part 1:

General requirements 8) @
Amendment 1 (2003)

IEC 60825-1:1993, Safety of laser produ — Part 1: Equipment classification, requirements
and user's guide 9 7

Amendment 1 (1997) o

Amendment 2 (2001) L.

%

IEC 60851-3:1996, Winding wires — Test methoc@%art 3: Mechanical properties 19)
Amendment 1 (1997)
Amendment 2 (2003) 0

IEC 60851-5:1996, Winding wires — Test methods — Pa%EIectrica/ properties 11)
Amendment 1 (1997) @
Amendment 2 (2004) A

IEC 60851-6:1996, Winding wires — Test methods — Part 6: T Q@al properties
Amendment 1 (1997) o

IEC 60878:2003, Graphical symbols for electrical equipment in medé@ practice

“Q
S

7)  There exists a consolidated edition 1.2 including IEC 60664-1:1992 and its Amendment 1 (2000) and
Amendment 2 (2002).

8) There exists a consolidated edition 3.1, including IEC 60730-1:1999 and its Amendment 1 (2003)

9) There exists a consolidated edition 1.2, including IEC 60825-1:1993 and its Amendment 1 (1997) and
Amendment 2 (2001).

10) There exists a consolidated edition 2.1, including IEC 60851-3:1996 and its Amendment 1 (1997).

11) There exists a consolidated edition 3.2, including IEC 60851-5:1996 and its Amendment 1 (1997) and
Amendment 2 (2004).
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IEC 60884-1, Plugs and socket-outlets for household and similar purposes - Part 1: General
requirements

IEC 60950-1:2001, Information technology equipment — Safety — Part 1. General requirements

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements 12)
Amendment 1 (2001)

IEC 61558-1:1997, Safety of power transformers, power supply units and similar — Part 1:
General requirements and tests 13)
Amendment 1 (1Q98)

IEC 61558-2-1,?’ ty transformers, power supply units and similar — Part 2: Particular
requirements for s&parating transformers for general use

IEC 61672-1, E/ectroa@lstics — Sound level meters — Part 1: Specifications
IEC 61672-2, E/ectroacou@cs — Sound level meters — Part 2: Pattern evaluation tests

IEC 61965, Mechanical safe cathode ray tubes

ISO 31 (all parts), Quantities ar@)its
ISO 780, Packaging — Pictorial mar for handling of goods

ISO 1000, S/ units and recommendat@s for the use of their multiples and of certain other

units 0

ISO 1853, Conducting and dissipative rub% vulcanized or thermoplastic — Measurement of

resistivity .
A
ISO 2878, Rubber, vulcanized — Antistatic a@sconducﬁve products — Determination of

electrical resistance

ISO 2882 14), Rubber, vulcanized — Antistatic anQ%ductive products for hospital use —
Electrical resistance limits O

ISO 3746, Acoustics — Determination of sound power le@l of noise sources using sound
pressure — Survey method using an enveloping measureme rface over a reflecting plane

ISO 3864-1:2002, Graphical symbols — Safety colours and @ty signs — Part 1: Design
principles for safety signs in workplaces and public areas Oz

S
0

12) There exists a consolidated edition 3.1, including IEC 61058-1:2000 and its Amendment 1 (2001)
13) There exists a consolidated edition 1.1, including IEC 61558-1:1997 and its Amendment 1 (1998).

14) SO 2882 was withdrawn on 1 February 2005 and no replacement standard has been identified.
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ISO 5349-1, Mechanical vibration — Measurement and evaluation of human exposure to hand-
transmitted vibration — Part 1: General requirements

ISO 7000-DB:2004 5, Graphical symbols for use on equipment — Collection of symbols

ISO 7010:2003, Graphical symbols — Safety colours and safety signs — Safety signs used in
workplaces and public areas

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Measurement at discrete points

ISO 10993 (allfayts), Biological evaluation of medical devices

*

ISO 11134, Ster i{ggon of health care products — Requirements for validation and routine
control — IndustriaMnoist heat sterilization

ISO 11135, Medical S@es — Validation and routine control of ethylene oxide sterilization

ISO 11137, SterilizationQ alth care products — Requirements for validation and routine
control — Radiation steriliza}#

ISO 13852, Safety of machine@— Safety distances to prevent danger zones being reached by
the upper limbs O/(

ISO 14971:2000, Medical devices @plication of risk management to medical devices

ISO 15223, Medical devices — Symbol@ be used with medical device labels, labelling and
information to be supplied 0

ISO 23529, Rubber — General procedures )‘{‘@reparing and conditioning test pieces for
physical test methods L .
%

3 * Terminology and definitions é

For the purposes of this document, the following terﬁn%d definitions apply.

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

NOTE 2 The term “electrical equipment” is used to mean ME EQUIPMENT @ .63) or other electrical equipment.
This standard also uses the term “equipment” to mean ME EQUIPMENT or oth ctrical or non-electrical equipment
in the context of an ME SYSTEM (see 3.64).

NOTE 3 An index is found beginning on page 749. 5

15) "DB" refers to the joint ISO-1EC on-line database.





