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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 level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2007-07-01 

This European Standard supersedes EN 60601-1:1990 and its amendments. However, 
EN 60601-1:1990 remains valid until all the parts 2 that are used in conjunction with it have been 
withdrawn. No date of withdrawal of conflicting national standards (dow) has therefore been fixed. 
However, when Part 1 is used for appliances not covered by a part 2, EN 60601-1:1990 is not to be 
used after 2009-09-12. 

This EN 60601-1:2006 has been significantly restructured compared to EN 60601-1:1990. 
Requirements in the electrical section have been further aligned with those for information technology 
equipment covered by EN 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. 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directives 90/385/EEC and 93/42/EEC. See Annex ZZ. 

In this standard the following print types are used: 

− requirements and definitions: in roman type; 

− test specifications: in 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 USED THROUGHOUT THIS STANDARD THAT HAVE BEEN DEFINED 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 the 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 and 7.2.1 are all subclauses 
of Clause 7). 

References to clauses within this standard are preceded by the term �Clause� followed by the clause 
number. References to subclauses within this standard are by number only. In this standard, the 
conjunctive �or� is used as an �inclusive or� so a statement is true if any combination of the conditions 
is true. 

The verbal forms used in this standard conform to usage described in Annex 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 60309-1 NOTE Harmonized as EN 60309-1:1999 (not modified). 

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

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

IEC 60601-1-4 NOTE Harmonized as EN 60601-1-4:1996 + A1:1999 (not modified). 

IEC 60601-2-49 NOTE Harmonized as EN 60601-2-49:2001 (not modified). 

IEC 60695-1-1 NOTE Harmonized as EN 60695-1-1:2000 (not modified). 

IEC 60721 series NOTE Harmonized in EN 60721 series (not modified). 

IEC 60990 NOTE Harmonized as EN 60990:1999 (not modified). 

IEC 61000-4-11 NOTE Harmonized as EN 61000-4-11:2004 (not modified). 

IEC 61010-1 NOTE Harmonized as EN 61010-1:2001 (not modified). 

IEC 61140 NOTE Harmonized as EN 61140:2002 (not modified). 

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

IEC 62304 NOTE Harmonized as EN 62304:2006 (not modified). 

ISO 407 NOTE Harmonized as EN ISO 13407:2004 (not modified). 

ISO 8041 NOTE Harmonized as EN ISO 8041:2005 (not modified). 

ISO 13485 NOTE Harmonized as EN ISO 13485:2003 (not modified). 

__________ 

Endorsement notice 

The text of the International Standard IEC 60601-1:2005 was approved by CENELEC 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 international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
 
Publication Year Title EN/HD Year 
IEC 60065 (mod)  2001 Audio, video and similar electronic 

apparatus - Safety requirements 
EN 60065 
+ corr. March  

2002 
2006  

  

IEC 60068-2-2 
A1 
A2 

1974 
1993 
1994 

Environmental testing  
Part 2: Tests - Tests B: Dry heat 

EN 60068-2-2 1) 
A1 
A2  

1993 
1993 
1994  

  

IEC 60079-0 
(mod) 

- 2) Electrical apparatus for explosive gas 
atmospheres  
Part 0: General requirements 

EN 60079-0 2006 3)

 
  

IEC 60079-2 - 2) Electrical apparatus for explosive gas 
atmospheres  
Part 2: Pressurized enclosures "p" 

EN 60079-2 
+ corr. April  

2004 3)

2006 
 
  

IEC 60079-5 - 2) Electrical apparatus for explosive gas 
atmospheres  
Part 5: Powder filling 'q' 

- 
- 

 
  

IEC 60079-6 - 2) Electrical apparatus for explosive gas 
atmospheres  
Part 6: Oil-immersion "o" 

- - 

 
  

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

- 
- 

 
  

IEC 60085 - 2) Electrical insulation - Thermal classification EN 60085 2004 3)
 
  

IEC 60086-4 - 2) Primary batteries  
Part 4: Safety of lithium batteries 

EN 60086-4 2000 3)

 
  

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

EN 60112 2003 3)

 
  

                                                      
1)  EN 60068-2-2 includes supplement A:1976 to IEC 60068-2-2. 
2)  Undated reference.  
3)  Valid edition at date of issue.  
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Publication Year Title EN/HD Year 
IEC 60127-1 2006 Miniature fuses  

Part 1: Definitions for miniature fuses and 
general requirements for miniature fuse-
links 

EN 60127-1 2006 

 
  

IEC 60227-1 4) 
A1 
A2 

1993 
1995 
1998 

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

- 
- 
- 

- 
- 
-  

  

IEC 60245-1 5) 2003 Rubber insulated cables - Rated voltages up 
to and including 450/750 V  
Part 1: General requirements 

- - 

 
  

IEC 60252-1 - 2) AC motor capacitors  
Part 1: General - Performance, testing and 
rating - Safety requirements - Guide for 
installation and operation 

EN 60252-1 2001 3)

 
  

IEC 60320-1 - 2) Appliance couplers for household and 
similar general purposes  
Part 1: General requirements 

EN 60320-1 2001 3)

 
  

IEC 60335-1 (mod) 2001 Household and similar electrical appliances 
- Safety  
Part 1: General requirements 

EN 60335-1 
A11 
A12 
+ corr. July  

2002 
2004 
2006 
2006  

  

IEC 60364-4-41 
(mod) 

2005 Low-voltage electrical installations  
Part 4-41: Protection for safety - Protection 
against electric shock 

HD 60364-4-41 2006 

 
  

IEC 60384-14 2005 Fixed capacitors for use in electronic 
equipment  
Part 14: Sectional specification - Fixed 
capacitors for electromagnetic interference 
suppression and connection to the supply 
mains 

EN 60384-14 2005 

 
  

IEC 60417 Data 
base 

Graphical symbols for use on equipment - 
- 

 
  

IEC 60445  - 2) Basic and safety principles for man-machine 
interface, marking and identification - 
Identification of equipment terminals and of 
terminations of certain designated 
conductors, including general rules for an 
alphanumeric system 

EN 60445 2000 3)

 
  

IEC 60447 - 2) Basic and safety principles for man-machine 
interface, marking and identification - 
Actuating principles 

EN 60447 2004 3)

 
  

                                                      
4)  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.  
5) 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 Year Title EN/HD Year 
IEC 60529 
 
A1 

1989 
 
1999 

Degrees of protection provided by 
enclosures (IP Code) 

EN 60529 
+ corr. May  
A1 

1991 
1993 
2000  

  

IEC 60601-1-2 - 2) Medical electrical equipment  
Part 1-2: General requirements for safety - 
Collateral standard: Electromagnetic 
compatibility - Requirements and tests 

EN 60601-1-2 2001 3)

 
  

IEC 60601-1-3 - 2) Medical electrical equipment  
Part 1: General requirements for safety - 3. 
Collateral standard: General requirements 
for radiation protection in diagnostic X-ray 
equipment 

EN 60601-1-3 1994 3)

 
  

IEC 60601-1-6 - 2) Medical electrical equipment  
Part 1-6: General requirements for safety - 
Collateral standard: Usability 

EN 60601-1-6 2004 3)

 
  

IEC 60601-1-8 - 2) Medical electrical equipment  
Part 1-8: General requirements for safety - 
Collateral standard: General requirements, 
tests and guidance for alarm systems in 
medical electrical equipment and medical 
electrical systems 

EN 60601-1-8 
+ corr. October 

2004 3) 
2006 

 
  

IEC 60664-1 (mod) 
+ A1 
+ A2 

1992 
2000 
2002 

Insulation coordination for equipment within 
low-voltage systems  
Part 1: Principles, requirements and tests 

 
 
EN 60664-1  

 
 
2003  

  

IEC 60695-11-10 - 2) Fire hazard testing  
Part 11-10: Test flames - 50 W horizontal 
and vertical flame test methods 

EN 60695-11-10 1999 3)

 
  

IEC 60730-1 (mod) 
 
A1 (mod) 

1999 
 
2003 

Automatic electrical controls for household 
and similar use  
Part 1: General requirements 

EN 60730-1 
A12 
A1 
A13 
A14 

2000 
2003 
2004 
2004 
2005  

  

IEC 60825-1 
  
A1 
A2 
 

1993 
 
1997 
2001 
 

Safety of laser products  
Part 1: Equipment classification, 
requirements and user's guide 

EN 60825-1 
+ corr. February  
A1 
A2 
+ corr. April  

1994 
1995 
2002 
2001 
2004  

  

IEC 60851-3 
A1 
A2 

1996 
1997 
2003 

Winding wires - Test methods  
Part 3: Mechanical properties 

EN 60851-3 
A1 
A2 

1996 
1997 
2003  

  

IEC 60851-5 
A1 
A2 

1996 
1997 
2004 

Winding wires - Test methods  
Part 5: Electrical properties 

EN 60851-5 
A1 
A2 

1996 
1997 
2004  

  

IEC 60851-6 
A1 

1996 
1997 

Winding wires - Test methods  
Part 6: Thermal properties 

EN 60851-6 
A1 

1996 
1997  

  

IEC/TR 60878 2003 Graphical symbols for electrical equipment 
in medical practice 

- - 
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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 
Part 1: General requirements 

EN 60950-1 6) 
+ corr. April  
A11  

2001 
2004 
2004  

  

IEC 61058-1 (mod) 
+ A1 

2000 
2001 

Switches for appliances  
Part 1: General requirements 

 
EN 61058-1 

 
2002  

  

IEC 61558-1 (mod) 
 
A1 

1997 
 
1998 

Safety of power transformers, power supply 
units and similar  
Part 1: General requirements and tests 

EN 61558-1 7) 
+ corr. April  
A1 
A11  

1997 
2003 
1998 
2003  

  

IEC 61558-2-1 - 2) Safety of power transformers, power supply 
units and similar  
Part 2-1: Particular requirements for 
separating transformers for general use 

EN 61558-2-1 1997 3)

 
  

IEC 61672-1 - 2) Electroacoustics - Sound level meters  
Part 1: Specifications 

EN 61672-1 2003 3)

 
  

IEC 61672-2 - 2) Electroacoustics - Sound level meters  
Part 2: Pattern evaluation tests 

EN 61672-2 2003 3)

 
  

IEC 61965 - 2) Mechanical safety of cathode ray tubes EN 61965 2003 3)
 
  

ISO 31 Series Quantities and units of space and time - -  
  

ISO 780 - 2) Packaging - Pictorial marking for handling of 
goods 

EN ISO 780 1999 
 
  

ISO 1000 - 2) SI units and recommendations for the use of 
their multiples and of certain other units 

- - 
 
  

ISO 1853 - 2) Conducting and dissipative rubbers, 
vulcanized or thermoplastic - Measurement 
of resistivity 

- - 

 
  

ISO 2878 - 2) Rubber, vulcanized - Antistatic and 
conductive products - Determination of 
electrical resistance 

- - 

 
  

ISO 2882 - 2) Rubber, vulcanized - Antistatic and 
conductive products for hospital use - 
Electrical resistance limits 

- - 

 
  

                                                      
6) EN 60950-1 is superseded by EN 60950-1:2006, which is based on IEC 60950-1:2005, mod. 
7) 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 - 2) Acoustics - Determination of sound power 

levels of noise sources using sound 
pressure - Survey method using an 
enveloping measurement surface over a 
reflecting plane 

EN ISO 3746 1995 

 
  

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

- - 

 
__________ 

 

Annex ZZ 
(informative) 

 
Coverage of Essential Requirements of EC Directives 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant essential requirements as given in Annex I of the EC Directives 90/385/EEC and 93/42/EEC. 

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

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

__________ 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



 
 
 
 
 
 

Medical electrical equipment – 

Part 1: 
General requirements for basic safety 
and essential performance 
 

 

 

Reference number 
IEC 60601-1:2005(E) 

INTERNATIONAL 
STANDARD 

IEC
60601-1

 Third edition
2005-12

 

This English-language version is derived from the original 
bilingual publication by leaving out all French-language 
pages. Missing page numbers correspond to the French-
language pages. 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



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 
amendments 1 and 2. 

Further information on IEC publications 

The technical content of IEC publications is kept under constant review by the IEC, 
thus ensuring that the content reflects current technology. Information relating to 
this publication, including its validity, is available in the IEC Catalogue of 
publications (see below) in addition to new editions, amendments and corrigenda. 
Information on the subjects under consideration and work in progress undertaken 
by the technical committee which has prepared this publication, as well as the list 
of publications issued, is also available from the following: 

• IEC Web Site (www.iec.ch) 

• Catalogue of IEC publications 

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

• IEC Just Published  

This summary of recently issued publications (www.iec.ch/online_news/ justpub) 
is also available by email. Please contact the Customer Service Centre (see 
below) for further information. 

• Customer Service Centre 

If you have any questions regarding this publication or need further assistance, 
please contact the Customer Service Centre:  
 

Email: custserv@iec.ch 
Tel:  +41 22 919 02 11 
Fax:  +41 22 919 03 00 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
MEDICAL ELECTRICAL EQUIPMENT – 

 
Part 1: General requirements for basic safety  

and essential performance 
 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

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

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

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

 
International Standard IEC 60601-1 has been prepared by subcommittee 62A: Common 
aspects of electrical equipment used in medical practice, of IEC technical 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 standard the following print types are used: 
− Requirements and definitions: in roman type. 
− Test specifications: in 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 USED THROUGHOUT THIS STANDARD THAT HAVE BEEN DEFINED 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 the 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 and 7.2.1 are all 

subclauses of Clause 7). 

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

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

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

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. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under “http://webstore.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 60601-2-xx series of particular standards for particular types of MEDICAL 

ELECTRICAL EQUIPMENT; and 
– the IEC 60601-3-xx series of performance standards for particular types of MEDICAL 

ELECTRICAL EQUIPMENT. 

Aware of the need and the urgency for a standard covering electrical equipment used in 
medical practice, the majority of National Committees voted in 1977 in favour of the first 
edition of IEC 60601-1, based on a draft that at the time represented a first approach to the 
problem. The extent of the scope, the complexity of the equipment concerned, and the 
specific nature of some of the protective measures and the corresponding tests for verifying 
them, required years of effort in order to prepare this first standard, which can now be said to 
have served as a universal reference since its publication. 

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

The careful work of revision subsequently undertaken and continued over a number of years 
resulted in the publication of the second edition in 1988. This edition incorporated all the 
improvements that could be reasonably expected up to that time. Further developments 
remained under constant study. The second edition was amended in 1991 and then again in 
1995. 

The original IEC approach was to prepare separate BASIC SAFETY and performance standards 
for MEDICAL ELECTRICAL EQUIPMENT. This was a natural extension of the historical approach 
taken at the national and international level with other electrical equipment standards (e.g. 
those for domestic equipment), where BASIC SAFETY is regulated through mandatory standards 
but other performance specifications are regulated by market pressure. In this context, it has 
been said that, “The ability of an electric kettle to boil water is not critical to its safe use!” 

It is now recognized that this is not the situation with many items of MEDICAL ELECTRICAL 
EQUIPMENT, and RESPONSIBLE ORGANIZATIONS have to depend on standards to ensure 
ESSENTIAL PERFORMANCE as well as BASIC SAFETY. Such areas include the accuracy with which 
the equipment controls the delivery of energy or therapeutic substances to the PATIENT, or 
processes and displays physiological data that will affect PATIENT management. 

This recognition means that separating BASIC SAFETY and performance is somewhat 
inappropriate in addressing the HAZARDS that result from inadequate design of MEDICAL 
ELECTRICAL EQUIPMENT. Many particular standards in the IEC 60601-2-xx series 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 

considerations in the first and second editions of IEC 60601-1 to include ESSENTIAL 
PERFORMANCE matters, (e.g. the accuracy of physiological monitoring equipment). 
Application of this principle leads to the change of the title of this publication from “Medical 
electrical equipment, Part 1: General requirements for safety” in the second edition, to 
“Medical electrical equipment, Part 1: General requirements for basic safety and essential 
performance”; 

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

This standard contains requirements concerning BASIC SAFETY and ESSENTIAL PERFORMANCE 
that are generally applicable to MEDICAL ELECTRICAL EQUIPMENT. For certain types of MEDICAL 
ELECTRICAL EQUIPMENT, these requirements are either supplemented or modified by the special 
requirements of a collateral or particular standard. Where particular standards exist, this 
standard should not be used alone. 

___________ 
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 *  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. 

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

HAZARDS inherent in the intended physiological function of ME EQUIPMENT or ME SYSTEMS within 
the scope of this standard are not covered by specific requirements in this standard except in 
7.2.13 and 8.4.1. 
NOTE  See also 4.2. 

This standard can also be applied to equipment used for compensation or alleviation of 
disease, injury or disability. 

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

1.2 Object 
The object of this standard is to specify general requirements and to serve as the basis for 
particular standards. 

1.3 *  Collateral standards  
In the IEC 60601 series, collateral standards specify general requirements for BASIC SAFETY 
and ESSENTIAL PERFORMANCE applicable to: 
– a subgroup of ME EQUIPMENT (e.g. radiological equipment); 

– a specific characteristic of all ME EQUIPMENT not fully addressed in this standard. 

Applicable collateral standards become normative at the date of their publication and shall 
apply together with this standard. 
NOTE 1 When evaluating compliance with IEC 60601-1, it is permissible to independently assess compliance with 
the collateral standards. 

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

use 

3)  ISO 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 60601 series, particular standards may modify, replace or delete requirements 
contained in this standard as appropriate for the particular ME EQUIPMENT under consideration, 
and may add other BASIC SAFETY and ESSENTIAL PERFORMANCE requirements. 
NOTE  Members of IEC and ISO maintain registers of valid International Standards. Users of this standard should 
consult these registers to determine which particular standards have been published. 

A requirement of a particular standard takes priority over this standard. 

2 *  Normative references  

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

ATTENTION: Additional collateral standards of the IEC 60601 series, which are issued 
subsequent to publication of this standard, become normative at the date of their publication 
and shall be considered as being included among the normative references below. See 1.3. 

NOTE  Informative references are listed in the Bibliography on page 743. 

IEC 60065:2001, Audio, video and similar electronic apparatus – Safety requirements 

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

IEC 60079-0, Electrical apparatus for explosive gas atmospheres – Part 0: General 
requirements 

IEC 60079-2, Electrical apparatus for explosive gas atmospheres – Part 2: Pressurized 
enclosures “p” 

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

IEC 60079-6, Electrical apparatus for explosive gas atmospheres – Part 6: Oil-immersion “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, Miniature fuses – Part 1: Definitions for miniature fuses and general 
requirements for miniature fuse-links 

IEC 60227-1:1993, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V – Part 1: General requirements 4) 
Amendment 1 (1995) 
Amendment 2 (1998) 

IEC 60245-1:2003, Rubber insulated cables – Rated voltages up to and including 450/750 V – 
Part 1: General requirements 

IEC 60252-1, AC motor capacitors – Part 1: General – Performance, testing and rating – 
Safety requirements – Guide for installation and operation 

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

IEC 60335-1:2001, Household and similar electrical appliances – Safety – Part 1: General 
requirements 

IEC 60364-4-41, Electrical installations of buildings – Part 4-41: Protection for safety – 
Protection against electric shock 

IEC 60384-14:2005, Fixed capacitors for use in electronic equipment – Part 14: Sectional 
specification: Fixed capacitors for electromagnetic interference suppression and connection to 
the supply mains 

IEC 60417-DB:2002 , Graphical symbols for use on equipment 5) 

IEC 60445, Basic and safety principles for man-machine interface, marking and identification 
– Identification of equipment terminals and of terminations of certain designated conductors, 
including general rules for an alphanumeric system 

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

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code) 6) 
Amendment 1 (1999) 

___________ 
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 standard: General requirements, tests and guidance for alarm systems in medical 
electrical equipment and medical electrical systems 

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 7) 

Amendment 1 (2000) 
Amendment 2 (2002) 

IEC 60695-11-10, Fire hazard testing – Part 11-10: Test flames – 50 W horizontal and vertical 
flame test methods 

IEC 60730-1:1999, Automatic electrical controls for household and similar use – Part 1: 
General requirements 8) 
Amendment 1 (2003) 

IEC 60825-1:1993, Safety of laser products – Part 1: Equipment classification, requirements 
and user's guide 9) 
Amendment 1 (1997) 
Amendment 2 (2001) 

IEC 60851-3:1996, Winding wires – Test methods – Part 3: Mechanical properties  10) 
Amendment 1 (1997) 
Amendment 2 (2003) 

IEC 60851-5:1996, Winding wires – Test methods – Part 5: Electrical properties 11) 
Amendment 1 (1997) 
Amendment 2 (2004) 

IEC 60851-6:1996, Winding wires – Test methods – Part 6: Thermal properties 
Amendment 1 (1997) 

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

___________ 
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 (1998) 
 

IEC 61558-2-1, Safety transformers, power supply units and similar – Part 2: Particular 
requirements for separating transformers for general use 

IEC 61672-1, Electroacoustics – Sound level meters – Part 1: Specifications 

IEC 61672-2, Electroacoustics – Sound level meters – Part 2: Pattern evaluation tests 

IEC 61965, Mechanical safety of cathode ray tubes 

ISO 31 (all parts), Quantities and units 

ISO 780, Packaging – Pictorial marking for handling of goods 

ISO 1000, SI units and recommendations for the use of their multiples and of certain other 
units 

ISO 1853, Conducting and dissipative rubbers, vulcanized or thermoplastic – Measurement of 
resistivity 

ISO 2878, Rubber, vulcanized – Antistatic and conductive products – Determination of 
electrical resistance 

ISO 2882 14), Rubber, vulcanized – Antistatic and conductive products for hospital use – 
Electrical resistance limits 

ISO 3746, Acoustics – Determination of sound power 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 

___________ 
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) ISO 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 15), 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 (all parts), Biological evaluation of medical devices 

ISO 11134, Sterilization of health care products – Requirements for validation and routine 
control – Industrial moist heat sterilization 

ISO 11135, Medical devices – Validation and routine control of ethylene oxide sterilization 

ISO 11137, Sterilization of health care products – Requirements for validation and routine 
control – Radiation sterilization 

ISO 13852, Safety of machinery – Safety distances to prevent danger zones being reached by 
the upper limbs 

ISO 14971:2000, Medical devices – Application of risk management to medical devices 

ISO 15223, Medical devices – Symbols to be used with medical device labels, labelling and 
information to be supplied 

ISO 23529, Rubber – General procedures for preparing and conditioning test pieces for 
physical test methods 

3 *  Terminology and definitions  

For the purposes of this document, the following terms and definitions apply. 

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

NOTE 2 The term “electrical equipment” is used to mean ME EQUIPMENT (see 3.63) or other electrical equipment. 
This standard also uses the term “equipment” to mean ME EQUIPMENT or other electrical or non-electrical equipment 
in the context of an ME SYSTEM  (see 3.64). 

NOTE 3 An index is found beginning on page 749. 

___________ 
15) "DB" refers to the joint ISO-IEC on-line database. 
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3.1  
ACCESS COVER 
part of an ENCLOSURE or GUARD providing the possibility of access to electrical equipment 
parts for the purpose of adjustment, inspection, replacement or repair 

3.2  
ACCESSIBLE PART 
part of electrical equipment other than an APPLIED PART that can be touched by means of the 
standard test finger 
NOTE  See also 5.9.2.1. 

3.3  
ACCESSORY 
additional part for use with equipment in order to: 
– achieve the INTENDED USE, 
– adapt it to some special use, 
– facilitate its use, 
– enhance its performance, or 
– enable its functions to be integrated with those of other equipment 
[IEC 60788:2004, rm-83-06 modified] 

3.4  
ACCOMPANYING DOCUMENT 
document accompanying ME EQUIPMENT, an ME SYSTEM, equipment or an ACCESSORY and 
containing information for the RESPONSIBLE ORGANIZATION or OPERATOR, particularly regarding 
BASIC SAFETY and ESSENTIAL PERFORMANCE 

3.5  
AIR CLEARANCE  
shortest path in air between two conductive parts 
NOTE  Adapted from IEC 60664-1, definition 1.3.2. 

3.6  
APPLIANCE COUPLER 
means enabling the connection of a flexible cord to electrical equipment without the use of a 
TOOL, consisting of two parts: a MAINS CONNECTOR and an APPLIANCE INLET 
NOTE  See Figure 1. 
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Figure 1 – Detachable mains connection 
(see definitions) 

3.7  
APPLIANCE INLET 
part of an APPLIANCE COUPLER either integrated in or FIXED to electrical equipment 
NOTE  See Figure 1 and Figure 2. 

3.8  
*  APPLIED PART 
part of ME EQUIPMENT that in NORMAL USE necessarily comes into physical contact with the 
PATIENT for ME EQUIPMENT or an ME SYSTEM to perform its function 
NOTE 1 See Figure 3, Figure 4 and Figure A.1 to Figure A.7 (inclusive). 

NOTE 2 See also 4.6 regarding the treatment of parts that do not fall within the definition of APPLIED PARTS but 
need to be treated as APPLIED PARTS as a result of applying the RISK MANAGEMENT PROCESS. 

NOTE 3 See also 3.78 for the definition of the associated term PATIENT CONNECTION. 

 
3.9  
*  BASIC INSULATION 
insulation providing basic protection against electric shock 
[IEV 826-12-14, modified] 
NOTE  BASIC INSULATION provides one MEANS OF PROTECTION. 
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Figure 2 – Example of the defined terminals and conductors 
(see definitions) 
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Figure 3 – Example of a CLASS I ME EQUIPMENT 
(see definitions) 
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Figure 4 – Example of a metal-enclosed CLASS II ME EQUIPMENT 
(see definitions) 
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3.10  
*  BASIC SAFETY 
freedom from unacceptable RISK directly caused by physical HAZARDS when ME EQUIPMENT is 
used under NORMAL CONDITION and SINGLE FAULT CONDITION 

3.11  
CATEGORY AP 
rating for ME EQUIPMENT or an ME EQUIPMENT part complying with specified requirements on 
construction, marking and documentation in order to avoid sources of ignition in a FLAMMABLE 
ANAESTHETIC MIXTURE WITH AIR 

3.12  
CATEGORY APG 
rating for ME EQUIPMENT or an ME EQUIPMENT part complying with specified requirements on 
construction, marking and documentation in order to avoid sources of ignition in a FLAMMABLE 
ANAESTHETIC MIXTURE WITH OXYGEN OR NITROUS OXIDE 

3.13  
CLASS I 
term referring to electrical equipment in which protection against electric shock does not rely 
on BASIC INSULATION only, but which includes an additional safety precaution in that means are 
provided for ACCESSIBLE PARTS of metal or internal parts of metal to be PROTECTIVELY EARTHED 
NOTE  See Figure 3. 

3.14  
CLASS II 
term referring to electrical equipment in which protection against electric shock does not rely 
on BASIC INSULATION only, but in which additional safety precautions such as DOUBLE 
INSULATION or REINFORCED INSULATION are provided, there being no provision for protective 
earthing or reliance upon installation conditions 
NOTE 1 See Figure 4. 

NOTE 2 CLASS II equipment can be provided with a FUNCTIONAL EARTH TERMINAL or a FUNCTIONAL EARTH 
CONDUCTOR. See also 8.6.8 and 8.6.9. 

3.15  
CLEARLY LEGIBLE 
capable of being read by a person with normal vision 
NOTE  See also 7.1.2. 

3.16  
COLD CONDITION 
condition obtained if electrical equipment is de-energized for a sufficiently long time to attain 
the ambient temperature 

3.17  
*  COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS 
component where one or more characteristics ensure that its function is fault-free in relation 
to the safety requirements of this standard during the EXPECTED SERVICE LIFE of the 
ME EQUIPMENT in NORMAL USE and reasonably foreseeable misuse 
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3.18  
*  CONTINUOUS OPERATION 
operation in NORMAL USE for an unlimited period of time without the specified limits of 
temperature being exceeded 

3.19  
CREEPAGE DISTANCE 
shortest distance along the surface of the insulating material between two conductive parts 

[IEV 151-15-50, modified] 

3.20  
*  DEFIBRILLATION-PROOF APPLIED PART 
APPLIED PART that is protected against the effects of a discharge of a cardiac defibrillator to 
the PATIENT 

3.21  
*  DETACHABLE POWER SUPPLY CORD 
flexible cord intended to be connected to electrical equipment by means of a suitable 
APPLIANCE COUPLER for mains supply purposes 
NOTE See Figure 1, Figure 2 and Figure 3. 

3.22  
*  DIRECT CARDIAC APPLICATION 
use of APPLIED PART that can come in direct contact with the PATIENT’S heart 

3.23  
*  DOUBLE INSULATION 
insulation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION 
[IEV 195-06-08] 
NOTE DOUBLE INSULATION provides two MEANS OF PROTECTION. 

3.24  
*  DUTY CYCLE 
maximum activation (on) time followed by minimum deactivation (off) time necessary for the 
safe operation of the ME EQUIPMENT 

3.25  
EARTH LEAKAGE CURRENT 
current flowing from the MAINS PART through or across the insulation into the PROTECTIVE 
EARTH CONDUCTOR 

3.26  
*  ENCLOSURE 
exterior surface of electrical equipment or parts thereof 
NOTE  For the purpose of testing to this standard, metal foil, with specified dimensions, applied in contact with 
parts of the exterior surface made of material with low conductivity or made of insulating material is considered a 
part of the ENCLOSURE (see Figure 2, Figure 3 and Figure 4). 

3.27  
*  ESSENTIAL PERFORMANCE 
performance necessary to achieve freedom from unacceptable RISK 
NOTE  ESSENTIAL PERFORMANCE is most easily understood by considering whether its absence or degradation 
would result in an unacceptable RISK. 
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3.28  
EXPECTED SERVICE LIFE 
maximum period of useful life as defined by the MANUFACTURER 

3.29  
F-TYPE ISOLATED (FLOATING) APPLIED PART (herein F-TYPE APPLIED PART) 
APPLIED PART in which the PATIENT CONNECTIONS are isolated from other parts of the 
ME EQUIPMENT to such a degree that no current higher than the allowable PATIENT LEAKAGE 
CURRENT flows if an unintended voltage originating from an external source is connected to 
the PATIENT, and thereby applied between the PATIENT CONNECTION and earth 
NOTE  F-TYPE APPLIED PARTS are either TYPE BF APPLIED PARTS or TYPE CF APPLIED PARTS. 

3.30  
FIXED 
term meaning fastened or otherwise secured at a specific location either permanently or so 
that it can only be detached by means of a TOOL 
EXAMPLE 1 Permanently affixed by welding, etc. 

EXAMPLE 2 Affixed by means of fasteners (screws, nuts, etc.) making removal/opening impossible without using 
a TOOL. 

3.31  
FLAMMABLE ANAESTHETIC MIXTURE WITH AIR 
mixture of a flammable anaesthetic vapour with air in such a concentration that ignition can 
occur under specified conditions 

3.32  
FLAMMABLE ANAESTHETIC MIXTURE WITH OXYGEN OR NITROUS OXIDE 
mixture of a flammable anaesthetic vapour with oxygen or with nitrous oxide in such a 
concentration that ignition can occur under specified conditions 

3.33  
*  FUNCTIONAL CONNECTION 
connection, electrical or otherwise, including those intended to transfer signals, data, power 
or substances 
NOTE  Connection to a FIXED SUPPLY MAINS socket-outlet, whether single or multiple, is not considered to result in 
a FUNCTIONAL CONNECTION. 

3.34  
FUNCTIONAL EARTH CONDUCTOR 
conductor to be connected to a FUNCTIONAL EARTH TERMINAL 
NOTE  See Figure 2. 

3.35  
*  FUNCTIONAL EARTH TERMINAL 
terminal, directly connected to a circuit or to a screening part, that is intended to be earthed 
for functional purposes 
NOTE  See Figure 2, Figure 3 and Figure 4. 

3.36  
GUARD 
part of equipment specifically used to provide protection by means of a physical barrier 
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NOTE  Depending on its construction, a GUARD can be called a casing, cover, screen, door, enclosing guard, etc. 
A GUARD can act: 

– alone; it is then only effective when it is in place; 

– in conjunction with an interlocking device with or without guard locking; in this case, protection is ensured 
whatever the position of the GUARD. 

3.37  
HAND-HELD  
term referring to electrical equipment intended to be supported by the hand during NORMAL 
USE 

3.38  
*  HARM 
physical injury or damage to the health of people or animals, or damage to property or the 
environment 
[ISO 14971:2000, definition 2.2, modified] 

3.39  
HAZARD 
potential source of HARM 
[ISO 14971:2000, definition 2.3] 

3.40  
*  HAZARDOUS SITUATION 
circumstance in which people, property, or the environment are exposed to one or more 
HAZARD(S) 
[ISO/IEC Guide 51:1999, definition 3.6] 

3.41  
HIGH VOLTAGE 
voltage over 1 000 V a.c. or over 1 500 V d.c. or over 1 500 V peak value 

3.42  
HYDRAULIC TEST PRESSURE  
pressure applied to test a vessel or part of it 
NOTE  See 9.7.5. 

3.43  
INSULATION CO-ORDINATION 
mutual correlation of insulation characteristics of electrical equipment taking into account the 
expected micro-environment and other influencing stresses 

3.44  
*  INTENDED USE 
INTENDED PURPOSE 
use of a product, PROCESS or service in accordance with the specifications, instructions and 
information provided by the MANUFACTURER 
[ISO 14971:2000, definition 2.5] 
NOTE  INTENDED USE should not be confused with NORMAL USE. While both include the concept of use as intended 
by the MANUFACTURER, INTENDED USE focuses on the medical purpose while NORMAL USE incorporates not only the 
medical purpose, but maintenance, service, transport, etc. as well. 
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3.45  
INTERNAL ELECTRICAL POWER SOURCE 
electrical power source for operating equipment that is a part of the equipment and which 
produces electrical current from some other form of energy 
EXAMPLE  Chemical, mechanical, solar, or nuclear 

NOTE  An INTERNAL ELECTRICAL POWER SOURCE can be inside the principal part of equipment, attached to the 
outside, or contained in a separate ENCLOSURE. 

3.46  
INTERNALLY POWERED  
term referring to electrical equipment that is able to operate from an INTERNAL ELECTRICAL 
POWER SOURCE 

3.47  
LEAKAGE CURRENT  
current that is not functional 
NOTE  The following LEAKAGE CURRENTS are defined: EARTH LEAKAGE CURRENT, TOUCH CURRENT and PATIENT 
LEAKAGE CURRENT. 

3.48  
MAINS CONNECTOR  
part of an APPLIANCE COUPLER integral with or intended to be attached to a flexible cord that is 
intended to be connected to the SUPPLY MAINS 
NOTE  A MAINS CONNECTOR is intended to be inserted into the APPLIANCE INLET of electrical equipment (see 
Figure 1 and Figure 2). 

3.49  
*  MAINS PART 
electrical circuit that is intended to be connected to the SUPPLY MAINS 
NOTE 1 The MAINS PART includes all conductive parts that are not separated from the SUPPLY MAINS by at least one 
MEANS OF PROTECTION. 

NOTE 2 For the purpose of this definition, the PROTECTIVE EARTH CONDUCTOR is not regarded as a part of the 
MAINS PART (see Figure 2 and Figure 3). 

3.50  
*  MAINS PLUG 
part, integral with or intended to be attached to a POWER SUPPLY CORD of electrical equipment, 
to be inserted into a mains socket-outlet 
NOTE 1 See Figure 1. 

NOTE 2 See also IEC 60083 and IEC 60309-1 [8]. 

3.51  
MAINS SUPPLY TRANSFORMER 
static piece of equipment with two or more windings which, by electro-magnetic induction, 
transforms an alternating voltage and current from a SUPPLY MAINS into a voltage and current 
usually of different values at the same frequency 

3.52  
MAINS TERMINAL DEVICE 
TERMINAL DEVICE by which the electrical connection to the SUPPLY MAINS is made 
NOTE  See Figure 2. 
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3.53  
MAINS TRANSIENT VOLTAGE 
highest peak voltage expected at the power input to the electrical equipment, arising from 
external transients on the SUPPLY MAINS 

3.54  
MAINS VOLTAGE 
voltage of a SUPPLY MAINS between two line conductors of a polyphase system or voltage 
between the line conductor and the neutral conductor of a single-phase system 

3.55  
MANUFACTURER 
natural or legal person with responsibility for the design, manufacture, packaging, or labelling 
of ME EQUIPMENT, assembling an ME SYSTEM, or adapting ME EQUIPMENT or an ME SYSTEM, 
regardless of whether these operations are performed by that person or on that person's 
behalf by a third party 
NOTE 1 ISO 13485 [30] defines “labelling” as written, printed or graphic matter 

– affixed to a medical device or any of its containers or wrappers, or 

– accompanying a medical device, 

related to identification, technical description, and use of the medical device, but excluding shipping documents. In this standard, 
that material is described as markings and ACCOMPANYING DOCUMENTS. 

NOTE 2 “Adapting” includes making substantial modifications to ME EQUIPMENT or an ME SYSTEM already in use. 

NOTE 3 In some jurisdictions, the RESPONSIBLE ORGANIZATION can be considered a MANUFACTURER when involved 
in the activities described. 

NOTE 4 Adapted from ISO 14971:2000, definition 2.6. 

3.56  
*  MAXIMUM MAINS VOLTAGE 
voltage used for test purposes related to the voltage of the SUPPLY MAINS and connected to 
certain ME EQUIPMENT parts 
NOTE  The value for MAXIMUM MAINS VOLTAGE is determined according to 8.5.3. 

3.57  
*  MAXIMUM PERMISSIBLE WORKING PRESSURE 
maximum pressure permitted on a component according to a declaration of the manufacturer 
of such component 

3.58  
*  MEANS OF OPERATOR PROTECTION 
MOOP 
MEANS OF PROTECTION for reducing the RISK due to electric shock to persons other than the 
PATIENT 

3.59  
*  MEANS OF PATIENT PROTECTION 
MOPP 
MEANS OF PROTECTION for reducing the RISK due to electric shock to the PATIENT 
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3.60  
*  MEANS OF PROTECTION 
MOP 
means for reducing the RISK due to electric shock in accordance with the requirements of this 
standard 
NOTE  MEANS OF PROTECTION include insulation, AIR CLEARANCES, CREEPAGE DISTANCES, impedances, and 
PROTECTIVE EARTH CONNECTIONS. 

3.61  
MECHANICAL HAZARD 
HAZARD connected with or produced by physical force 

3.62  
MECHANICAL PROTECTIVE DEVICE 
device that eliminates or reduces mechanical RISK to an acceptable level and which operates 
in the case of SINGLE FAULT CONDITION 

3.63  
*  MEDICAL ELECTRICAL EQUIPMENT 
ME EQUIPMENT 
electrical equipment having an APPLIED PART or transferring energy to or from the PATIENT or 
detecting such energy transfer to or from the PATIENT and which is: 
a) provided with not more than one connection to a particular SUPPLY MAINS; and  
b) intended by its MANUFACTURER to be used: 

1) in the diagnosis, treatment, or monitoring of a PATIENT; or 
2) for compensation or alleviation of disease, injury or disability 

NOTE 1 ME EQUIPMENT includes those ACCESSORIES as defined by the MANUFACTURER that are necessary to enable 
the NORMAL USE of the ME EQUIPMENT. 

NOTE 2 Not all electrical equipment used in medical practice falls within this definition (e.g. some in vitro 
diagnostic equipment). 

NOTE 3 The implantable parts of active implantable medical devices can fall within this definition, but they are 
excluded from the scope of this standard by appropriate wording in Clause 1. 

NOTE 4 This standard uses the term “electrical equipment” to mean ME EQUIPMENT or other electrical equipment. 

NOTE 5 See also 4.10.1, 8.2.1 and 16.3. 

3.64  
*  MEDICAL ELECTRICAL SYSTEM 
ME SYSTEM 
combination, as specified by its MANUFACTURER, of items of equipment, at least one of which 
is ME EQUIPMENT to be inter-connected by FUNCTIONAL CONNECTION or by use of a MULTIPLE 
SOCKET-OUTLET 
NOTE  Equipment, when mentioned in this standard, should be taken to include ME EQUIPMENT. 

3.65  
MOBILE 
term referring to TRANSPORTABLE equipment intended to be moved from one location to 
another while supported by its own wheels or equivalent means 
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3.66  
*  MODEL OR TYPE REFERENCE 
combination of figures, letters or both used to identify a particular model of equipment or 
ACCESSORY 

3.67  
*  MULTIPLE SOCKET-OUTLET 
MSO 
one or more socket-outlets intended to be connected to, or integral with, flexible cables or 
cords or ME EQUIPMENT for SUPPLY MAINS or equivalent voltage 
NOTE  A MULTIPLE SOCKET-OUTLET can be a separate item or an integral part of equipment. 

3.68  
*  NETWORK/DATA COUPLING 
any means to transmit or receive information to or from other equipment in accordance with 
the MANUFACTURER’S specifications 

3.69  
NOMINAL (value) 
value quoted for reference purposes that is subject to agreed tolerances 
EXAMPLE  NOMINAL MAINS VOLTAGE or NOMINAL diameter of a screw 

3.70  
NORMAL CONDITION 
condition in which all means provided for protection against HAZARDS are intact 

3.71  
NORMAL USE 
operation, including routine inspection and adjustments by any OPERATOR, and stand-by, 
according to the instructions for use 
NOTE  NORMAL USE should not be confused with INTENDED USE. While both include the concept of use as 
intended by the MANUFACTURER, INTENDED USE focuses on the medical purpose while NORMAL USE incorporates not 
only the medical purpose, but maintenance, service, transport, etc. as well. 

3.72  
OBJECTIVE EVIDENCE 
information which can be proven true, based on facts obtained through observation, 
measurement, test or other means 

[ISO 14971:2000, definition 2.8] 

3.73  
*  OPERATOR 
person handling equipment 
NOTE  See also 3.101. 

3.74  
OVER-CURRENT RELEASE 
protective device that causes a circuit to open, with or without time-delay, when the current in 
the device exceeds a predetermined value 
[IEV 441-16-33, modified] 
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3.75  
*  OXYGEN RICH ENVIRONMENT 
environment in which the concentration of oxygen is: 
a) greater than 25 % for ambient pressures up to 110 kPa; or 
b) the partial pressure of oxygen is greater than 27,5 kPa at ambient pressures exceeding 

110 kPa 

3.76  
PATIENT 
living being (person or animal) undergoing a medical, surgical or dental procedure 

3.77  
*  PATIENT AUXILIARY CURRENT 
current flowing in the PATIENT in NORMAL USE between any PATIENT CONNECTION and all other 
PATIENT CONNECTIONS and not intended to produce a physiological effect 

3.78  
*  PATIENT CONNECTION 
individual point on the APPLIED PART through which current can flow between the PATIENT and 
the ME EQUIPMENT in NORMAL CONDITION or SINGLE FAULT CONDITION 

3.79  
*  PATIENT ENVIRONMENT 
any volume in which intentional or unintentional contact can occur between a PATIENT and 
parts of the ME EQUIPMENT or ME SYSTEM or between a PATIENT and other persons touching 
parts of the ME EQUIPMENT or ME SYSTEM 

3.80  
PATIENT LEAKAGE CURRENT 
current: 
– flowing from the PATIENT CONNECTIONS via the PATIENT to earth; or 
– originating from the unintended appearance of a voltage from an external source on the 

PATIENT and flowing from the PATIENT via the PATIENT CONNECTIONS of an F-TYPE APPLIED 
PART to earth 

3.81  
*  PEAK WORKING VOLTAGE 
highest peak or d.c. value of a WORKING VOLTAGE, including repetitive peak impulses 
generated in the electrical equipment, but not including external transients 
[IEC 60950-1:2001, definition 1.2.9.7, modified] 

3.82  
PEMS DEVELOPMENT LIFE-CYCLE  
necessary activities occurring during a period of time that starts at the concept phase of a 
project and finishes when the PEMS VALIDATION is complete 
NOTE  See also 3.90. 
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3.83  
PEMS VALIDATION 
PROCESS of evaluating a PEMS or a component of a PEMS during or at the end of the 
development PROCESS, to determine whether it satisfies the requirements for its INTENDED USE 
NOTE  See also 3.90. 

3.84  
PERMANENTLY INSTALLED 
term meaning electrically connected to the SUPPLY MAINS by means of a permanent connection 
that can only be detached by the use of a TOOL 

3.85  
PORTABLE 
term referring to TRANSPORTABLE equipment intended to be moved from one location to 
another while being carried by one or more persons 

3.86  
POTENTIAL EQUALIZATION CONDUCTOR 
conductor other than a PROTECTIVE EARTH CONDUCTOR or a neutral conductor, providing a 
direct connection between electrical equipment and the potential equalization busbar of the 
electrical installation 
NOTE  See Figure 2. 

3.87  
POWER SUPPLY CORD 
flexible cord, FIXED to or assembled with electrical equipment for connection to SUPPLY MAINS 
NOTE  See Figure 1 to Figure 4 (inclusive). 

3.88  
PROCEDURE 
specific way to perform an activity 
[ISO 14971:2000, definition 2.9] 

3.89  
PROCESS 
set of inter-related resources and activities which transform inputs into outputs 
[ISO 14971:2000, definition 2.10] 

3.90  
PROGRAMMABLE ELECTRICAL MEDICAL SYSTEM 
PEMS 
ME EQUIPMENT or an ME SYSTEM containing one or more PROGRAMMABLE ELECTRONIC 
SUBSYSTEMS (PESS) 

3.91  
PROGRAMMABLE ELECTRONIC SUBSYSTEM 
PESS 
system based on one or more central processing units, including their software and interfaces 
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3.92  
PROPERLY INSTALLED 
installed in accordance with the ACCOMPANYING DOCUMENTS 

3.93  
PROTECTIVE EARTH CONDUCTOR 
conductor to be connected between the PROTECTIVE EARTH TERMINAL and an external 
protective earthing system 
NOTE  See Figure 2. 

3.94  
PROTECTIVE EARTH CONNECTION 
connection to the PROTECTIVE EARTH TERMINAL provided for protective purposes and complying 
with the requirements of this standard 

3.95  
PROTECTIVE EARTH TERMINAL 
terminal connected to conductive parts of CLASS I equipment for safety purposes. This terminal 
is intended to be connected to an external protective earthing system by a PROTECTIVE EARTH 
CONDUCTOR 
NOTE  See Figure 2. 

3.96  
PROTECTIVELY EARTHED 
connected to the PROTECTIVE EARTH TERMINAL for protective purposes by means complying 
with the requirements of this standard 

3.97  
RATED (value) 
term referring to a value assigned by the MANUFACTURER for a specified operating condition 

3.98  
RECORD 
document which furnishes OBJECTIVE EVIDENCE of activities performed or results achieved 
[ISO 14971:2000, definition 2.11] 

3.99  
*  REINFORCED INSULATION  
single insulation system that provides two MEANS OF PROTECTION 

3.100  
RESIDUAL RISK 
RISK remaining after protective measures have been taken 

[ISO 14971:2000, definition 2.12] 

3.101  
RESPONSIBLE ORGANIZATION 
entity accountable for the use and maintenance of an ME EQUIPMENT or an ME SYSTEM 
NOTE 1 The accountable entity can be, for example, a hospital, an individual clinician or a layperson. In home use 
applications, the PATIENT, OPERATOR and RESPONSIBLE ORGANIZATION can be one and the same person. 

NOTE 2 Education and training is included in “use.” 
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3.102  
RISK 
combination of the probability of occurrence of HARM and the SEVERITY of that HARM 

[ISO 14971:2000, definition 2.13] 

3.103  
RISK ANALYSIS 
systematic use of available information to identify HAZARDS and to estimate the RISK 

[ISO 14971:2000, definition 2.14] 

3.104  
RISK ASSESSMENT 
overall PROCESS comprising a RISK ANALYSIS and a RISK EVALUATION 
[ISO 14971:2000, definition 2.15] 

3.105  
RISK CONTROL 
PROCESS through which decisions are reached and protective measures are implemented for 
reducing RISKS to, or maintaining RISKS within, specified levels 
[ISO 14971:2000, definition 2.16] 

3.106  
RISK EVALUATION 
judgement, on the basis of RISK ANALYSIS, of whether a RISK which is acceptable has been 
achieved in a given context based on the current values of society 
[ISO 14971:2000, definition 2.17] 

3.107  
RISK MANAGEMENT 
systematic application of management policies, PROCEDURES and practices to the tasks of 
analyzing, evaluating and controlling RISK 

[ISO 14971:2000, definition 2.18] 

3.108  
RISK MANAGEMENT FILE 
set of RECORDS and other documents, not necessarily contiguous, that are produced by a RISK 
MANAGEMENT PROCESS 

[ISO 14971:2000, definition 2.19] 

NOTE  All safety related information including MANUFACTURER'S calculations, test results, etc. is considered to be 
part of the RISK MANAGEMENT FILE. See also 4.2. 

3.109  
SAFE WORKING LOAD 
maximum external mechanical load (mass) on equipment or an equipment part that is 
permitted in NORMAL USE 

3.110  
*  SECONDARY CIRCUIT 
circuit which is separated from the MAINS PART by at least one MEANS OF PROTECTION and 
derives its power from a transformer, converter or equivalent isolation device, or from an 
INTERNAL ELECTRICAL POWER SOURCE 
NOTE  See also 8.9.1.12. 
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3.111  
SELF-RESETTING THERMAL CUT-OUT  
THERMAL CUT-OUT that automatically restores the current after the relevant part of electrical 
equipment has cooled 

3.112  
*  SEPARATION DEVICE 
component or arrangement of components with input parts and output parts that, for safety 
reasons, prevents a transfer of unwanted voltage or current between parts of an ME SYSTEM 

3.113  
SERVICE PERSONNEL 
individuals or entity accountable to the RESPONSIBLE ORGANIZATION that install, assemble, 
maintain or repair ME EQUIPMENT, ME SYSTEMS or equipment 

3.114  
SEVERITY 
measure of the possible consequences of a HAZARD 
[ISO 14971:2000, definition 2.21] 

3.115  
*  SIGNAL INPUT/OUTPUT PART  
SIP/SOP 
part of ME EQUIPMENT, not being an APPLIED PART, intended to deliver or receive signals to or 
from other electrical equipment, for example, for display, recording or data processing 
NOTE  See Figure 2. 

3.116  
SINGLE FAULT CONDITION 
condition in which a single means for reducing a RISK is defective or a single abnormal 
condition is present 
NOTE  See 4.7 and 13.2. 

3.117  
SINGLE FAULT SAFE 
characteristic of ME EQUIPMENT or its parts whereby it remains free of unacceptable RISK 
during its EXPECTED SERVICE LIFE under SINGLE FAULT CONDITIONS 
NOTE  See 4.7. 

3.118  
STATIONARY 
term referring to equipment that is not intended to be moved from one place to another 

3.119  
SUPPLEMENTARY INSULATION  
independent insulation applied in addition to BASIC INSULATION in order to provide protection 
against electric shock in the event of a failure of BASIC INSULATION 
[IEV 826-12-15, modified] 

NOTE  SUPPLEMENTARY INSULATION provides one MEANS OF PROTECTION. 
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3.120  
*  SUPPLY MAINS 
source of electrical energy not forming part of ME EQUIPMENT or ME SYSTEM 
NOTE  This also includes battery systems and converter systems in ambulances and the like. 

3.121  
TENSILE SAFETY FACTOR 
ratio between TENSILE STRENGTH and the stress corresponding to the TOTAL LOAD 

3.122  
TENSILE STRENGTH 
maximum tensile stress a test piece will withstand before rupturing 

3.123  
TERMINAL DEVICE 
part of electrical equipment by which electrical connection is made 
NOTE  A TERMINAL DEVICE can contain several individual contacts. 

3.124  
THERMAL CUT-OUT 
device that, during an abnormal condition, limits the temperature of electrical equipment or of 
part of it, by automatically opening the circuit or by reducing the current, and that is so 
constructed that its setting cannot be altered except by qualified SERVICE PERSONNEL 

3.125  
THERMAL STABILITY 
condition under which the temperature of an object does not increase by more than 2 °C over 
a period of 1 h 

3.126  
THERMOSTAT 
temperature sensing control that is intended to keep a temperature within a specific range or 
above/below a preset value 

3.127  
TOOL 
extra-corporeal object that can be used to secure or release fasteners or to make adjustments 
NOTE  Coins and keys are considered TOOLS within the context of this standard. 

3.128  
TOTAL LOAD 
maximum total loading of a part including the maximum SAFE WORKING LOAD, where applicable, 
and the static and dynamic forces occurring in NORMAL USE 
NOTE 1 Examples of dynamic forces include forces caused by acceleration or deceleration of masses. 

NOTE 2 Where a load is divided over several parallel supporting parts and the distribution over these parts is not 
determined unequivocally, the least favourable possibility is to be considered. 
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3.129  
TOUCH CURRENT 
LEAKAGE CURRENT flowing from the ENCLOSURE or from parts thereof, excluding PATIENT 
CONNECTIONS, accessible to any OPERATOR or PATIENT in NORMAL USE, through an external path 
other than the PROTECTIVE EARTH CONDUCTOR, to earth or to another part of the ENCLOSURE 
NOTE  The meaning of this term is the same as that of “enclosure leakage current” in the first and second 
editions of this standard. The term has been changed to align with IEC 60950-1 and to reflect the fact that the 
measurement now applies also to parts that are normally PROTECTIVELY EARTHED. 

3.130  
TRANSPORTABLE 
term referring to equipment that is intended to be moved from one place to another whether or 
not connected to a supply and without an appreciable restriction of range 
EXAMPLE  MOBILE equipment and PORTABLE equipment. 

3.131  
TRAPPING ZONE 
accessible location on or within the ME EQUIPMENT, ME SYSTEM or in the equipment 
environment where a human body or a part of the human body is exposed to a trapping, 
crushing, shearing, impact, cutting, entanglement, drawing in, stabbing or abrasion HAZARD 

3.132  
*  TYPE B APPLIED PART 
APPLIED PART complying with the specified requirements of this standard to provide protection 
against electric shock, particularly regarding allowable PATIENT LEAKAGE CURRENT and PATIENT 
AUXILIARY CURRENT 
NOTE 1 A TYPE B APPLIED PART is marked with symbol IEC 60417-5840 (DB:2002-10) (see Table D.1, symbol 19) 
or, when applicable, with symbol IEC 60417-5841 (DB:2002-10) (see Table D.1, symbol 25). See also 3.20. 

NOTE 2 TYPE B APPLIED PARTS are not suitable for DIRECT CARDIAC APPLICATION. 

NOTE 3 See also 4.6 regarding the treatment of parts that do not fall within the definition of APPLIED PARTS but 
need to be considered as APPLIED PARTS as a result of applying the RISK MANAGEMENT PROCESS. 

3.133  
*  TYPE BF APPLIED PART 
F-TYPE APPLIED PART complying with the specified requirements of this standard to provide a 
higher degree of protection against electric shock than that provided by TYPE B APPLIED PARTS 
NOTE 1 A TYPE BF APPLIED PART is marked with symbol IEC 60417-5333 (DB:2002-10) (see Table D.1, symbol 20) 
or, when applicable, with symbol 60417-5334 (DB:2002-10) (see Table D.1, symbol 26). See also 3.20. 

NOTE 2 TYPE BF APPLIED PARTS are not suitable for DIRECT CARDIAC APPLICATION. 

NOTE 3 See also 4.6 regarding the treatment of parts that do not fall within the definition of APPLIED PARTS but 
need to be considered as APPLIED PARTS as a result of applying the RISK MANAGEMENT PROCESS. 

3.134  
*  TYPE CF APPLIED PART 
F-TYPE APPLIED PART complying with the specified requirements of this standard to provide a 
higher degree of protection against electric shock than that provided by TYPE BF APPLIED PARTS 
NOTE 1 A TYPE CF APPLIED PART is marked with symbol IEC 60417-5335 (DB:2002-10) (see Table D.1, symbol 21) 
or, when applicable, with symbol 60417-5336 (DB:2002-10) (see Table D.1, symbol 27). See also 3.20. 
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NOTE 2 See also 4.6 regarding the treatment of parts that do not fall within the definition of APPLIED PARTS but 
need to be considered as APPLIED PARTS as a result of applying the RISK MANAGEMENT PROCESS. 

3.135  
TYPE TEST 
test on a representative sample of the equipment with the objective of determining if the 
equipment, as designed and manufactured, can meet the requirements of this standard 

3.136  
USABILITY 
characteristic that establishes effectiveness, efficiency and OPERATOR learnability and 
satisfaction 
[IEC 60601-1-6:2004, definition 2.211] 

3.137  
USABILITY ENGINEERING 
application of knowledge about human behaviour, abilities, limitations, and other 
characteristics to the design of tools, machines, equipment, devices, systems, tasks, jobs, 
and environments to achieve adequate USABILITY 

[IEC 60601-1-6:2004, definition 2.212] 

3.138  
VERIFICATION 
confirmation by examination and provision of OBJECTIVE EVIDENCE that specified requirements 
have been fulfilled 
NOTE In design and development, VERIFICATION concerns the PROCESS of examining the result of a given activity 
to determine conformity with the stated requirements for that activity. 

[ISO 14971:2000, definition 2.22] 

3.139  
*  WORKING VOLTAGE 
highest voltage to which the insulation or the component under consideration is, or can be, 
subjected when the electrical equipment is operating under conditions of NORMAL USE 

[IEC 60950-1:2001, definition 1.2.9.6] 

4 General requirements 

4.1 *  Conditions for application to ME EQUIPMENT or ME SYSTEMS 
Unless otherwise specified, the requirements of this standard shall apply in NORMAL USE and 
reasonably foreseeable misuse. 

When applying this standard to ME EQUIPMENT or ME SYSTEMS intended for the compensation or 
alleviation of disease, injury or disability, the definitions and requirements that use the term 
PATIENT shall be considered as applying to the person for whom the ME EQUIPMENT or ME 
SYSTEM is intended. 

4.2 *  RISK MANAGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS  
A RISK MANAGEMENT PROCESS complying with ISO 14971 shall be performed. 

In applying ISO 14971: 
– The term “medical device” shall assume the same meaning as ME EQUIPMENT or 

ME SYSTEM. 
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– The term “fault conditions” referred to in ISO 14971 shall include, but shall not be limited 
to, SINGLE FAULT CONDITIONS identified in this standard. 

– The policy for determining acceptable RISK and the acceptability of the RESIDUAL RISK(S) 
shall be established by the MANUFACTURER. 

– Where this standard or any of its collateral or particular standards specify verifiable 
requirements addressing particular RISKS, and these requirements are complied with, the 
RESIDUAL RISKS addressed by these requirements shall be presumed to be acceptable 
unless there is OBJECTIVE EVIDENCE to the contrary. 

NOTE 1 This standard specifies requirements that are generally applicable to RISKS associated with ME EQUIPMENT 
or ME SYSTEMS, and is intended to serve as a tool during the RISK MANAGEMENT PROCESS. The RISK MANAGEMENT 
PROCESS should identify not only those HAZARDS addressed by this standard, but all HAZARDS, their associated 
RISKS and RISK CONTROL measures. 

NOTE 2 Conditions or faults that can give rise to HAZARDS are identified in the clauses of this standard. In these 
cases, it will often be necessary to carry out a RISK MANAGEMENT PROCESS to determine what the actual HAZARDS 
are and the tests that need to be done to show that the identified HAZARDS do not arise in the specified 
circumstances. 

NOTE 3 It is recognized that the MANUFACTURER might not be able to follow all the PROCESSES identified in this 
standard for each constituent component of the ME EQUIPMENT or ME SYSTEM, such as proprietary components, 
subsystems of non-medical origin, and legacy devices. In this case, the MANUFACTURER should take special 
account of the need for additional RISK CONTROL measures. 

NOTE 4 Where requirements of this standard refer to freedom from unacceptable RISK, acceptability or 
unacceptability of this RISK is determined by the MANUFACTURER in accordance with the MANUFACTURER’S policy for 
determining acceptable RISK. 

NOTE 5 Not all the RISKS associated with ME EQUIPMENT and ME SYSTEMS are subject to specific requirements of 
this standard (see 1.1). 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. The requirements of this 
clause and all requirements of this standard referring to inspection of the RISK MANAGEMENT 
FILE are considered to be satisfied if the MANUFACTURER has: 
– established a RISK MANAGEMENT PROCESS; 
– established acceptable levels of RISK; and 
– demonstrated that the RESIDUAL RISK(S) is acceptable (in accordance with the policy for 

determining acceptable RISK). 

4.3 *  ESSENTIAL PERFORMANCE  
The MANUFACTURER shall identify which functions of the ME EQUIPMENT and ME SYSTEMS are 
ESSENTIAL PERFORMANCE. Where this standard specifies that ESSENTIAL PERFORMANCE is to be 
maintained following a particular test, these functions shall be used and compliance shall be 
checked by inspection, and if necessary, by functional test. 
NOTE  Where requirements of this standard refer to ESSENTIAL PERFORMANCE, that ESSENTIAL PERFORMANCE is 
determined by the MANUFACTURER in accordance with the MANUFACTURER’S policy for RISK acceptability. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. 

4.4 *  EXPECTED SERVICE LIFE 
The MANUFACTURER shall state the EXPECTED SERVICE LIFE of the ME EQUIPMENT or ME SYSTEM 
in the RISK MANAGEMENT FILE. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. 
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4.5 *  Equivalent safety for ME EQUIPMENT or ME SYSTEMS 
Where this standard specifies requirements addressing particular RISKS, alternative means of 
addressing these RISKS are acceptable provided that the MANUFACTURER can justify that the 
RESIDUAL RISKS that result from applying the alternative means are equal to or less than the 
RESIDUAL RISKS that result from applying the requirements of this standard. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. 

4.6 *  ME EQUIPMENT or ME SYSTEM parts that contact the PATIENT 
The RISK MANAGEMENT PROCESS shall include an assessment of whether parts that can come 
into contact with the PATIENT but fall outside of the definition of APPLIED PARTS shall be subject 
to the requirements for APPLIED PARTS. If the RISK MANAGEMENT PROCESS determines that such 
parts are subject to the requirements for APPLIED PARTS, then all the relevant requirements 
and tests of this standard shall apply, except that 7.2.10 does not apply to such parts. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. 

4.7 *  SINGLE FAULT CONDITION for ME EQUIPMENT 

ME EQUIPMENT shall be so designed and manufactured that it remains SINGLE FAULT SAFE, or 
the RISK remains acceptable as determined through application of 4.2. 
NOTE 1 The NORMAL CONDITIONS identified in 8.1 a) are taken into consideration during evaluation of compliance 
with any requirement of this standard that they might affect. 

ME EQUIPMENT is considered SINGLE FAULT SAFE if: 

a) it employs a single means for reducing a RISK that has a negligible probability of failure 
(e.g. REINFORCED INSULATION, suspended masses without MECHANICAL PROTECTIVE DEVICES 
employing a TENSILE SAFETY FACTOR of 8X, COMPONENT WITH HIGH-INTEGRITY 
CHARACTERISTICS), or 

b) a SINGLE FAULT CONDITION occurs, but: 
– the initial fault will be detected during the EXPECTED SERVICE LIFE of the ME EQUIPMENT 

and before a second means for reducing a RISK fails (e.g. suspended masses with 
MECHANICAL PROTECTIVE DEVICES); or 

– the probability that the second means of reducing the RISK will fail during the EXPECTED 
SERVICE LIFE of the ME EQUIPMENT is negligible. 

Where a SINGLE FAULT CONDITION causes another SINGLE FAULT CONDITION, the two failures are 
considered as one SINGLE FAULT CONDITION. 

During any test under SINGLE FAULT CONDITION, only one fault at a time shall be applied. 
NOTE 2 Faults are generally divided into 3 probability categories: 

a) so remote that they can be ignored. The RISKS arising from these faults are considered acceptable; 

b) probable enough that they need to be considered, but improbable enough that they need only be considered 
one at a time (single fault). Faults of this category include all those identified as SINGLE FAULT CONDITIONS in 
this standard, and any other faults identified in applying ISO 14971 that meet the SINGLE FAULT CONDITION 
criteria; 

c) so likely, so unpredictable or undetectable that they are considered to be a NORMAL CONDITION and need to be 
considered individually and collectively. 
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The results of the RISK ANALYSIS shall be used to determine which failures shall be tested. The 
failure of any one component at a time that could result in a HAZARDOUS SITUATION, including 
those mentioned in 13.1, shall be simulated, physically or theoretically. The evaluation of 
whether a component is subject to failure simulation shall take into account the RISK 
associated with the failure of the component during the EXPECTED SERVICE LIFE of the 
ME EQUIPMENT. This evaluation shall be accomplished by applying the principles of RISK 
MANAGEMENT. The evaluation shall take into account issues such as reliability, TENSILE SAFETY 
FACTORS and rating of components. Additionally, during the simulation of SINGLE FAULT 
CONDITIONS, component failures that are highly probable or undetectable shall be simulated. 
NOTE 3 See also Note 2 in 4.2. 

This requirement and relevant tests shall not be applied to failures of DOUBLE or REINFORCED 
INSULATION or COMPONENTS WITH HIGH-INTEGRITY CHARACTERISTICS. 

Compliance is determined by applying the specific requirements and tests associated with the 
SINGLE FAULT CONDITIONS identified in 13.2, and tests for the failures identified from evaluation 
of the results of the RISK ANALYSIS. Compliance is confirmed if the introduction of any of the 
SINGLE FAULT CONDITIONS described in 13.2, one at a time, does not lead directly to the 
HAZARDOUS SITUATIONS described in 13.1, or any other outcome that results in an 
unacceptable RISK. 

4.8 Components of ME EQUIPMENT 
All components, including wiring, the failure of which could result in a HAZARDOUS SITUATION 
shall be used in accordance with their specified ratings unless a specific exception is made in 
this standard or through the RISK MANAGEMENT PROCESS. The reliability of components that are 
used as MEANS OF PROTECTION shall be assessed for the conditions of use in the 
ME EQUIPMENT. They shall comply with one of the following (see also 4.5): 

a) the applicable safety requirements of a relevant IEC or ISO standard; 
NOTE 1 For the components, it is not necessary to carry out identical or equivalent tests already performed to 
check compliance with the component standard. 

b) where there is no relevant IEC or ISO standard, the requirements of this standard have to 
be applied. 
NOTE 2 If there are neither requirements in this standard nor in an IEC or ISO standard, any other applicable 
source (e.g. standards for other types of devices, national standards) could be used to demonstrate compliance 
with the RISK MANAGEMENT PROCESS. 

See Figure 5 for a schematic flow chart for a) and b). 

Compliance is checked by inspection and, where necessary, by test. The tests of this 
standard for motors (see 13.2.8 and 13.2.13.3) and transformers (see 15.5.3) are considered 
to be comprehensive and together with the evaluation of the motor or transformer insulation 
system according to Table 22 represent all testing required by this standard. ME SYSTEM 
components that provide isolation from non-ME EQUIPMENT are evaluated to Clause 16. 

4.9 *  Use of COMPONENTS WITH HIGH-INTEGRITY CHARACTERISTICS in ME EQUIPMENT 
A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS shall be used when a fault in a particular 
component can generate an unacceptable RISK. COMPONENTS WITH HIGH-INTEGRITY 
CHARACTERISTICS shall be selected and evaluated consistent with their conditions of use and 
reasonably foreseeable misuse during the EXPECTED SERVICE LIFE of the ME EQUIPMENT. 
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Compliance is checked by inspection of the RISK MANAGEMENT FILE and the selection criteria 
for the COMPONENTS WITH HIGH-INTEGRITY CHARACTERISTICS. 

 

    

Component 

Relevant 
IEC or ISO component standards? 

Yes No a) b) 

Relevant safety 
requirements in IEC or ISO 

component standards? 

Yes No 

Is there evidence that 
the component meets  

relevant safety requirements? 

Yes No 

Additional safety requirement of the 
relevant component standard to be tested 

Additional safety requirements 
from IEC 60601 series 

necessary? 

No Yes 

Test according to 
IEC 60601 series 

Satisfactory 

IEC   2388/05 
 

Figure 5 – Schematic flow chart for component qualification 
(see 4.8) 

4.10 *  Power supply 

4.10.1 Source of power for ME EQUIPMENT 
ME EQUIPMENT shall be suitable for connection to a SUPPLY MAINS, be specified for connection 
to a separate power supply or be powered by an INTERNAL ELECTRICAL POWER SOURCE. 
Alternatively, a combination of these sources may be used. 

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS. 
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4.10.2 SUPPLY MAINS for ME EQUIPMENT and ME SYSTEMS 
For ME EQUIPMENT intended to be connected to SUPPLY MAINS, the following RATED voltages 
shall not be exceeded: 
– 250 V for HAND-HELD ME EQUIPMENT; 
– 250 V d.c. or single-phase a.c. or 500 V polyphase a.c. for ME EQUIPMENT and ME SYSTEMS 

with a RATED input ≤ 4 kVA; or 
– 500 V for all other ME EQUIPMENT and ME SYSTEMS. 

SUPPLY MAINS in this standard shall be assumed to have the following characteristics: 
– overvoltage category II for mains transients unless a higher category is specified by the 

MANUFACTURER; 
– no voltage in excess of 110 % or lower than 90 % of the NOMINAL voltage between any of 

the conductors of the system or between any of these conductors and earth (see 7.9.3.1); 
NOTE 1 IEC 60601-1-2 contains requirements and tests for voltage dips, short interruptions and voltage 
variations on the SUPPLY MAINS. See also 1.3. 

– voltages that are practically sinusoidal and forming a practically symmetrical supply 
system in case of polyphase supply; 

– a frequency of ≤ 1 kHz; 

– a frequency deviation of ≤ 1 Hz from the NOMINAL frequency up to 100 Hz and ≤ 1 % from 
the NOMINAL frequency from 100 Hz to 1 kHz; 

– the protective measures as described in IEC 60364-4-41; 
NOTE 2 If ME EQUIPMENT or an ME SYSTEM is intended to be operated from a SUPPLY MAINS with 
characteristics different from the SUPPLY MAINS described in this subclause, additional safety measures could 
be necessary. 

– a d.c. voltage (as measured by a moving coil meter or equivalent method) having a peak-
to-peak ripple not exceeding 10 % of the average value. 

Where peak-to-peak ripple exceeds 10 % of the average value, the peak voltage has to be 
applied. 

4.11 Power input 
The steady-state measured input of the ME EQUIPMENT or ME SYSTEM at RATED voltage and at 
operating settings indicated in the instructions for use shall not exceed the marked rating by 
more than 10 % (see 7.2.7). 

Compliance is checked by inspection and by the following tests. 
– The ME EQUIPMENT or ME SYSTEM is operated as specified in the instructions for use until 

the input has reached a stable value. Input is measured and compared with markings and 
the contents of the technical description. 

– ME EQUIPMENT or an ME SYSTEM marked with one or more RATED voltage ranges is tested 
at both upper and lower limits of the range, unless each marking of RATED input is related 
to the mean value of the relevant voltage range, in which case the test is performed at a 
voltage equal to the mean value of that range. 

– The steady state current is measured with a true r.m.s. reading instrument. 
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Power input, if expressed in volt-amperes, is either measured with a volt-ampere meter or 
determined as the product of the steady state current (measured as described above) and 
the supply voltage. 

A supplier certification may be used in place of the above measurement as the basis for 
steady state current or power input specification. 

5 *  General requirements for testing ME EQUIPMENT 

5.1 *  TYPE TESTS 
The tests described in this standard are TYPE TESTS. The tests to be performed are 
determined taking into consideration the requirements of Clause 4, in particular 4.2. 

A test need not be performed if analysis shows that the condition being tested has been 
adequately evaluated by other tests or methods. 

The results of the RISK ANALYSIS are used to determine which combination(s) of simultaneous 
faults are to be tested. 
NOTE  The test results might necessitate a revision of the RISK ANALYSIS. 

5.2 *  Number of samples 
TYPE TESTS are performed on a representative sample of the item being tested. 
NOTE  Multiple samples can be utilized simultaneously if the validity of the results is not significantly affected. 

5.3 Ambient temperature, humidity, atmospheric pressure 

a) After the ME EQUIPMENT to be tested has been set up for NORMAL USE (according to 5.7), 
tests are performed within the range of environmental conditions indicated in the technical 
description (see 7.9.3.1). 

b) ME EQUIPMENT is shielded from other influences (for example, draughts), that might affect 
the validity of the tests. 

c) In cases where ambient temperatures cannot be maintained, the test conditions are to be 
consequently modified and results adjusted accordingly. 

5.4 Other conditions 

a) Unless otherwise specified in this standard, ME EQUIPMENT is to be tested under the least 
favourable working conditions as specified in the instructions for use that are identified 
during RISK ANALYSIS. 

b) ME EQUIPMENT having operating values that can be adjusted or controlled by anyone other 
than SERVICE PERSONNEL shall be adjusted as part of the tests to values least favourable for 
the relevant test, but in accordance with the instructions for use. 

c) If the test results are influenced by the inlet pressure and flow or chemical composition of a 
cooling liquid, the test is performed within the limits for these characteristics as prescribed 
in the technical description. 

d) Where cooling water is required, potable water is used. 
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5.5 Supply voltages, type of current, nature of supply, frequency 

a) Where test results are influenced by deviations of the supply voltage from its RATED value, 
the effect of such deviations is taken into account. 

 The supply voltage during tests is according to 4.10 or according to that marked on the 
 ME EQUIPMENT (see 7.2.6), whichever is least favourable. 

b) ME EQUIPMENT having a MAINS PART intended for connection to a.c. SUPPLY MAINS is only 
tested with a.c. at RATED frequency (if marked) ± 1 Hz up to and including 100 Hz and 
± 1 % above 100 Hz. ME EQUIPMENT marked with a RATED frequency range is tested at the 
least favourable frequency within that range. 

c) ME EQUIPMENT designed for more than one RATED voltage, or for both a.c. and d.c., is 
tested in conditions (described in 5.4) related to the least favourable voltage and nature of 
supply, for example, number of phases (except for single-phase supply) and type of 
current. It could be necessary to perform some tests more than once in order to establish 
which supply configuration is least favourable. 

d) ME EQUIPMENT having a MAINS PART intended for connection to d.c. SUPPLY MAINS is only  
tested with d.c. When performing the tests, the possible influence of polarity on the 
operation of the ME EQUIPMENT is taken into consideration, according to the instructions for 
use. See also 8.2.2. 

e) ME EQUIPMENT for which alternative ACCESSORIES or components specified in the 
ACCOMPANYING DOCUMENTS (see 7.9.2.14 and 7.9.3.2) are available is tested with those 
ACCESSORIES or components that give the least favourable conditions. 

f) If the instructions for use specify that ME EQUIPMENT is intended to receive its power from a 
separate power supply, it is connected to such a power supply. See also 7.2.5 and 8.2.1. 
NOTE  What was referred to in the first and second editions of this standard as a “specified power supply” is 
now considered either as another part of the same ME EQUIPMENT or as another equipment in an ME SYSTEM. 

5.6 Repairs and modifications 
In the event of the necessity for repairs or modifications after a failure or a probability of 
future failure during the sequence of tests, the testing laboratory and the supplier of the 
ME EQUIPMENT for the test can agree, either upon the presentation of a new sample on which 
all tests influencing the result are performed again or, preferably, upon making all the 
necessary repairs or modifications after which only relevant tests are repeated. 

5.7 *  Humidity preconditioning treatment 
Prior to the tests of 8.7.4 and 8.8.3, all ME EQUIPMENT or its parts shall be subjected to a 
humidity preconditioning treatment. 

ME EQUIPMENT or its parts shall be set up complete (or where necessary partially). Covers 
used during transport and storage are detached. 

This treatment is applied only to those ME EQUIPMENT parts which are influenced by the 
climatic conditions that are simulated by the test. 
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Parts that can be detached without the use of a TOOL are detached but are treated 
simultaneously with the major part. 

ACCESS COVERS that can be opened or detached without the use of a TOOL are opened and 
detached. 

The humidity preconditioning treatment is performed in a humidity cabinet containing air with 
a relative humidity of 93 % ± 3 %. The temperature of the air in the cabinet, at all places 
where ME EQUIPMENT can be located, is maintained within 2 °C of any convenient value T in 
the range of + 20 °C to + 32 °C. Before being placed in the humidity cabinet, ME EQUIPMENT 
shall be brought to a temperature between T and T + 4 °C, and kept at this temperature for at 
least 4 h before the humidity treatment. 

ME EQUIPMENT and its parts is kept in the humidity cabinet for 48 h. 

Where the RISK MANAGEMENT PROCESS suggests that the ME EQUIPMENT can be exposed to 
high humidity for extended periods (such as ME EQUIPMENT intended for out-door use), the 
period is extended appropriately. 

After the treatment, the ME EQUIPMENT is reassembled, if necessary. 

5.8 Sequence of tests 
Unless stated otherwise, the tests in this standard are sequenced in such a way that the 
results of any test do not influence the results of a subsequent test. 
NOTE  It is recommended that all tests be performed in the sequence given in Annex B. 

5.9 *  Determination of APPLIED PARTS and ACCESSIBLE PARTS 

5.9.1 APPLIED PARTS  
APPLIED PARTS are identified by inspection and by reference to the ACCOMPANYING DOCUMENTS 
See also 4.6. 

5.9.2 ACCESSIBLE PARTS 

5.9.2.1 *  Test finger 
Parts of ME EQUIPMENT that are to be regarded as ACCESSIBLE PARTS are identified by 
inspection and where necessary by test. In case of doubt, accessibility is determined by a test 
with the standard test finger shown in Figure 6, applied in a bent or straight position: 
– for all positions of ME EQUIPMENT when operated as in NORMAL USE, 
– even after opening of ACCESS COVERS and removal of parts, including lamps, fuses and 

fuseholders, without the use of a TOOL or according to the instructions for use. 

The standard test finger is applied without appreciable force in every possible position, except 
that ME EQUIPMENT intended to be used on the floor and having a mass in any operational 
condition exceeding 45 kg is not tilted. ME EQUIPMENT which, according to the technical 
description, is intended for mounting into a cabinet, is tested in its final mounting position. 

Openings preventing the entry of the standard test finger of Figure 6 are mechanically tested 
by means of a straight unjointed test finger of the same dimensions, which is applied with a 
force of 30 N. If this finger enters, the test with the standard test finger of Figure 6 is 
repeated, the finger being pushed through the opening if necessary. 
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Linear dimensions in millimetres 

Tolerances on dimensions without specific tolerances: 

– 14° and 37° angles: ± 15´ 

– on radii: ± 0,1 mm 

– on linear dimensions: 

≤ 15 mm: 
1,0

0
mm 

> 15 mm ≤ 25 mm: ± 0,1 mm 

> 25 mm: ± 0,3 mm 

Material of finger: heat-treated steel, for example. 

Both joints of this finger can be bent through an angle of 90
°
°+

0
10 but in one and the same direction only. 

NOTE 1 Using the pin and groove solution is only one of the possible approaches in order to limit the bending 
angle to 90°. For this reason, dimensions and tolerances of these details are not given in the drawing. The actual 
design must insure a 90° bending angle with a 0° to + 10° tolerance. 

NOTE 2 Dimensions in parentheses are for information only. 

NOTE 3 The test finger is taken from IEC 60950-1, Figure 2A. That test finger is based on IEC 6103216), Figure 2, 
test probe B. In some cases, the tolerances are different. 

Figure 6 – Standard test finger 
(see 5.9.2.1) 

___________ 
16) IEC 61032:1997, Protection of persons and equipment by enclosures - Probes for verification 
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5.9.2.2 Test hook 
ME EQUIPMENT openings are mechanically tested by means of the test hook (see Figure 7), if 
the hook can be inserted. 

The test hook is inserted in all openings in question and is subsequently pulled with a force of 
20 N for 10 s and in a direction substantially perpendicular to the surface in which the relevant 
opening is present. Any additional parts that have become accessible are identified by using 
the standard test finger of Figure 7 and by inspection. 

Dimensions in millimetres 

 

  

1 

18
0 

90° 

5 

8 

IEC   2390/05 

 

Material: steel 

Figure 7 – Test hook 
(see 5.9.2.2) 

5.9.2.3 Actuating mechanisms 
Conductive parts of actuating mechanisms of electrical controls that are accessible after the 
removal of handles, knobs, levers and the like are regarded as ACCESSIBLE PARTS. Conductive 
parts of actuating mechanisms are not considered ACCESSIBLE PARTS if removal of handles, 
knobs, etc. requires the use of a TOOL and inspection of the RISK MANAGEMENT FILE 
demonstrates that the relevant part is unlikely to become detached unintentionally during the 
EXPECTED SERVICE LIFE of the ME EQUIPMENT. See also 15.4.6.1. 

6 *  Classification of ME EQUIPMENT and ME SYSTEMS 

6.1 General 
For purposes of this standard, ME EQUIPMENT, or parts thereof, including APPLIED PARTS, shall 
be classified as follows. 

6.2 *  Protection against electric shock 
ME EQUIPMENT energized from an external electrical power source shall be classified as 
CLASS I ME EQUIPMENT or CLASS II ME EQUIPMENT (see 7.2.6). Other ME EQUIPMENT shall be 
classified as INTERNALLY POWERED ME EQUIPMENT. 
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INTERNALLY POWERED ME EQUIPMENT having a means of connection to a SUPPLY MAINS shall 
comply with the requirements for CLASS I ME EQUIPMENT or CLASS II ME EQUIPMENT while so 
connected, and with the requirements for INTERNALLY POWERED ME EQUIPMENT while not so 
connected. 

APPLIED PARTS shall be classified as TYPE B APPLIED PARTS, TYPE BF APPLIED PARTS or TYPE CF 
APPLIED PARTS (see 7.2.10 and 8.3). APPLIED PARTS may be classified as DEFIBRILLATION-PROOF 
APPLIED PARTS (see 8.5.5). 

6.3 *  Protection against harmful ingress of water or particulate matter 
ENCLOSURES shall be classified according to the degree of protection against harmful ingress 
of water and particulate matter as detailed in IEC 60529 (see 7.2.9 and 11.6.5). 
NOTE 1 This classification is IPN1N2, where: 

– N1 is an integer indicating degree of protection against particulate matter or the letter “X”. 

– N2 is an integer indicating the degree of protection against ingress of water or the letter “X”. 

NOTE 2 See also Table D.3. 

6.4 Method(s) of sterilization 
ME EQUIPMENT or its parts intended to be sterilized shall be classified according to the 
method(s) of sterilization as indicated in the instructions for use (see 7.9.2.12 and 11.6.7). 
EXAMPLE 1 By ethylene oxide gas 

EXAMPLE 2 By irradiation such as gamma ray 

EXAMPLE 3 By moist heat such as by autoclave 

EXAMPLE 4 By other methods validated and described by the MANUFACTURER 

6.5 Suitability for use in an OXYGEN RICH ENVIRONMENT 
ME EQUIPMENT and ME SYSTEMS intended for use in an OXYGEN RICH ENVIRONMENT shall be 
classified for such use (see 11.2.2). 

6.6 *  Mode of operation 
ME EQUIPMENT shall be classified for either CONTINUOUS OPERATION or non-CONTINUOUS 
OPERATION (see 7.2.11). 

7 ME EQUIPMENT identification, marking and documents 
NOTE  Annex C contains a guide to assist the reader in locating the marking and labelling requirements for 
ME EQUIPMENT and ME SYSTEMS contained in other clauses of this standard. 

7.1 General 

7.1.1 *  USABILITY of the identification, marking and documents 
The MANUFACTURER shall address in a USABILITY ENGINEERING PROCESS the RISK of poor 
USABILITY associated with the design of the ME EQUIPMENT'S identification, marking and 
documents. See IEC 60601-1-6 and also see 1.3 and 12.2. 
Compliance is checked by inspection of the results of the USABILITY ENGINEERING PROCESS. 
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7.1.2 *  Legibility of markings 
The markings required by 7.2, 7.3, 7.4, 7.5 and 7.6 shall be CLEARLY LEGIBLE under the 
following conditions: 
– for warning statements, instructive statements, safety signs and drawings on the outside 

of ME EQUIPMENT: from the intended position of the person performing the related function; 
– for FIXED ME EQUIPMENT: when the ME EQUIPMENT is mounted in its position of NORMAL USE; 
– for TRANSPORTABLE ME EQUIPMENT and for STATIONARY ME EQUIPMENT that is not FIXED 

ME EQUIPMENT: in NORMAL USE or after dislodging the ME EQUIPMENT from a wall against 
which it has been positioned, or after turning the ME EQUIPMENT from its position of NORMAL 
USE and, in the case of dismountable rack units, after their removal from the rack; 

– for markings on the inside of ME EQUIPMENT or ME EQUIPMENT parts: when viewed from the 
intended position of the person performing the related function. 

Compliance for clear legibility is checked by the following test: 

The ME EQUIPMENT or its part is positioned so that the viewpoint is the intended position of the 
OPERATOR; or the viewpoint is at any point within the base of a cone subtended by an angle of 
30° to the axis normal to the centre of the plane of the marking and at a distance of 1 m. The 
ambient illuminance is the least favourable level in the range of 100 lx to 1 500 lx. The 
observer has a visual acuity of 0 on the log Minimum Angle of Resolution (log MAR) scale or 6/6 
(20/20), corrected if necessary. 

The observer correctly reads the marking from the viewpoint. 

7.1.3 *  Durability of markings 
The markings required by 7.2, 7.3, 7.4, 7.5 and 7.6 shall be removable only with a TOOL or by 
appreciable force and shall be sufficiently durable to remain CLEARLY LEGIBLE during the 
EXPECTED SERVICE LIFE of the ME EQUIPMENT. In considering the durability of the markings, the 
effect of NORMAL USE shall be taken into account. 

Compliance is checked by inspection and the following tests: 

a) After all the tests of this standard have been performed (see the recommended sequence 
of tests in Annex B): 

– markings are tested to the requirements of 7.1.2; and 
– adhesive labels are not to have worked loose or become curled at the edges. 

b) For markings required by 7.2, 7.4, 7.5 and 7.6, an additional test for durability is to be 
performed. Markings are rubbed by hand, without undue pressure, first for 15 s with a cloth 
rag soaked with distilled water, then for 15 s with a cloth rag soaked with methylated spirit 
and then for 15 s with a cloth rag soaked with isopropyl alcohol. 
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7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts (see also Table C.1) 

7.2.1 Minimum requirements for marking on ME EQUIPMENT and on interchangeable 
parts 

If the size of the ME EQUIPMENT, an ME EQUIPMENT part or an ACCESSORY, or the nature of its 
ENCLOSURE, does not allow affixation of all markings specified in 7.2.2 to 7.2.20 (inclusive), 
then at least the markings as indicated in 7.2.2, 7.2.5, 7.2.6 (not for PERMANENTLY INSTALLED 
ME EQUIPMENT), 7.2.10 and 7.2.13 (if applicable) shall be affixed and the remaining markings 
shall be recorded in full in the ACCOMPANYING DOCUMENTS. Where no marking of the 
ME EQUIPMENT is practicable, these markings may be affixed to the individual packaging. 

Any material, component, ACCESSORY or ME EQUIPMENT that is intended for a single use or its 
packaging shall be marked “Do Not Reuse” or with symbol ISO 7000-1051 (DB:2004-01) (see 
Table D.1, symbol 28). 

7.2.2 *  Identification 
ME EQUIPMENT and its detachable components shall be marked with the name or trademark of 
the MANUFACTURER, and with a MODEL OR TYPE REFERENCE unless misidentification does not 
present an unacceptable RISK. 

Software that forms part of a PEMS shall be identified with a unique identifier, such as revision 
level or date of release/issue. The identification shall be available to designated persons, e.g. 
SERVICE PERSONNEL. The identification does not need to be on the outside of the 
ME EQUIPMENT. 

7.2.3 *  Consult ACCOMPANYING DOCUMENTS 
When appropriate, symbol ISO 7000-1641 (DB:2004-01) (see Table D.1, symbol 11) may be 
used to advise the OPERATOR to consult the ACCOMPANYING DOCUMENTS. When consulting the 
ACCOMPANYING DOCUMENTS is a mandatory action, safety sign IEC 60878 Safety 01 (see Table 
D.2, safety sign 10) shall be used instead of symbol ISO 7000-1641. 

7.2.4 *  ACCESSORIES 
ACCESSORIES shall be marked with the name or trade-mark of their MANUFACTURER or supplier, 
and with a MODEL OR TYPE REFERENCE. Where no marking of the ACCESSORIES is practicable, 
these markings may be affixed to the individual packaging. 

7.2.5 ME EQUIPMENT intended to receive power from other equipment 
If ME EQUIPMENT is intended to receive its power from other equipment including ME EQUIPMENT 
in an ME SYSTEM and connection to another source could result in an unacceptable RISK, the 
MODEL OR TYPE REFERENCE of the specified other equipment shall be marked adjacent to the 
relevant connection point. See also 7.9.2.3, 8.2.1 and 16.3. 
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7.2.6 Connection to the SUPPLY MAINS 
ME EQUIPMENT shall be marked with the following information: 
– the RATED supply voltage(s) or RATED voltage range(s) to which it may be connected. A 

RATED supply voltage range shall have a hyphen (-) between the minimum and maximum 
voltages. Where multiple RATED supply voltages or multiple RATED supply voltage ranges 
are given, they shall be separated by a solidus (/); 
EXAMPLE 1 RATED supply voltage range: 100-240 V. This means that the ME EQUIPMENT is designed to be 
connected to a SUPPLY MAINS having a NOMINAL voltage between 100 V and 240 V. 

EXAMPLE 2 Multiple RATED supply voltage: 120/220/240 V. This means that the ME EQUIPMENT is designed 
to be switched to allow connection to a SUPPLY MAINS having a NOMINAL voltage of 120 V or 220 V or 240 V. 

NOTE 1 Marking of RATED supply voltage is taken from IEC 6129317). 

– nature of supply, for example, number of phases (except for single-phase supply) and type 
of current. Symbols IEC 60417-5032, 5032-1, 5032-2, 5031, and 5033 (all DB:2002-10) 
may be used for this purpose (see Table D.1, symbols 1, 2, 3, 4 and 5); 
NOTE 2 For alternating current, the RATED frequency in hertz is sufficient to identify the type of current. 

– the RATED supply frequency or RATED frequency range in hertz; 
EXAMPLE 3 RATED supply frequency range: 50-60 Hz. This means that the ME EQUIPMENT is designed to be 
connected to a SUPPLY MAINS having a NOMINAL frequency between 50 Hz and 60Hz. 

– For CLASS II ME EQUIPMENT, symbol IEC 60417-5172 (DB:2003-02) (see Table D.1, symbol 
9). 

Except for PERMANENTLY INSTALLED ME EQUIPMENT, these markings shall appear on the outside 
of the part that contains the SUPPLY MAINS connection and preferably adjacent to the 
connection point. For PERMANENTLY INSTALLED ME EQUIPMENT, the NOMINAL supply voltage or 
voltage range to which it can be connected may be marked on the inside or the outside of the 
ME EQUIPMENT, preferably adjacent to the supply connection terminals. 

7.2.7 Electrical input power from the SUPPLY MAINS 
The RATED input shall be given in amperes or volt-amperes or where the power factor exceeds 
0,9, in watts. 

In the case of ME EQUIPMENT for one or several RATED voltage ranges, the RATED input shall 
always be given for the upper and lower limits of the range or ranges, if the range(s) is/are 
greater than ± 10 % of the mean value of the given range. 

In the case of range limits which do not differ by more than 10 % from the mean value, 
marking of the input at the mean value of the range is sufficient. 

If the rating of ME EQUIPMENT includes both long-time and momentary current or volt-ampere 
ratings, the marking shall include both long-time and the most relevant momentary volt-
ampere ratings, each plainly identified and indicated in the ACCOMPANYING DOCUMENTS. 

___________ 
17) IEC 61293:1994, Marking of electrical equipment with ratings related to electrical supply - Safety requirements 
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The marked input of ME EQUIPMENT provided with means for the connection of supply 
conductors of other electrical equipment shall include the RATED (and marked) output of such 
means. 

7.2.8 Output connectors 

7.2.8.1 Mains power output 
For MULTIPLE SOCKET-OUTLETS that are integral with ME EQUIPMENT, see 16.9.2.1 b). 

7.2.8.2 Other power sources 
With the exception of MULTIPLE SOCKET-OUTLETS or connectors intended only for specified 
equipment, equipment parts or ACCESSORIES, output connectors of ME EQUIPMENT intended to 
deliver power shall be marked with the following information: 
– RATED output voltage; 
– RATED current or power (when applicable); 
– output frequency (when applicable). 

7.2.9 IP classification 
ME EQUIPMENT or its parts shall be marked with a symbol, using the letters IP followed by the 
designations described in IEC 60529, according to the classification in 6.3 (see Table D.3, 
Code 2). 

ME EQUIPMENT classified IPX0 or IP0X need not be marked as such. 

7.2.10 *  APPLIED PARTS 
This requirement does not apply to parts that have been identified according to 4.6. 

The degree of protection against electric shock as classified in 6.2 for all APPLIED PARTS shall 
be marked with the relevant symbol, i.e., TYPE B APPLIED PARTS with symbol IEC 60417-5840, 
TYPE BF APPLIED PARTS with symbol IEC 60417-5333 or TYPE CF APPLIED PARTS with symbol 
IEC 60417-5335 (all DB:2002-10) (see Table D.1, symbols 19, 20 and 21). 

For DEFIBRILLATION-PROOF APPLIED PARTS, symbols IEC 60417-5841, IEC 60417-5334, or 
IEC 60417-5336 shall be used as applicable (all DB:2002-10) (see Table D.1, symbols 25, 26 
and 27). 

The relevant symbol shall be marked adjacent to or on the connector for the APPLIED PART, 
unless either: 
– there is no such connector, in which case the marking shall be on the APPLIED PART; or 
– the connector is used for more than one APPLIED PART and the different APPLIED PARTS 

have different classifications, in which case each APPLIED PART shall be marked with the 
relevant symbol. 

For clear differentiation with symbol IEC 60417-5333, symbol IEC 60417-5840 shall not be 
applied in such a way as to give the impression of being inscribed within a square (see Table 
D.1, symbols 19 and 20). 

If the protection against the effect of the discharge of a cardiac defibrillator is partly in the 
PATIENT cable, safety sign ISO 7010-W001, shall be placed near the relevant outlet (see Table 
D.2, safety sign 2). The instructions for use shall explain that protection of the ME EQUIPMENT 
against the effects of the discharge of a cardiac defibrillator is dependent upon the use of 
appropriate cables. 
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7.2.11 Mode of operation 
If no marking is provided, ME EQUIPMENT is assumed to be suitable for CONTINUOUS OPERATION. 
For ME EQUIPMENT intended for non-CONTINUOUS OPERATION, the DUTY CYCLE shall be indicated 
using an appropriate marking giving the maximum activation (on) time and the minimum 
deactivation (off) time. 

7.2.12 *  Fuses 
Where the fuse-holder is an ACCESSIBLE PART, the type and full rating of the fuse (voltage, 
current, operating speed and breaking capacity) shall be marked adjacent to the fuse-holder. 

7.2.13 Physiological effects (safety signs and warning statements) 
ME EQUIPMENT producing physiological effects that are not obvious to the OPERATOR and can 
cause HARM to the PATIENT or OPERATOR shall bear a suitable safety sign (see 7.5). The safety 
sign shall appear in a prominent location so that it will be CLEARLY LEGIBLE in NORMAL USE after 
the ME EQUIPMENT has been PROPERLY INSTALLED. 

The instructions for use shall describe the nature of the HAZARD and the precautions for 
avoiding it or minimising the associated RISK. 

7.2.14 HIGH VOLTAGE TERMINAL DEVICES 
HIGH VOLTAGE TERMINAL DEVICES on the outside of ME EQUIPMENT that are accessible without 
the use of a TOOL shall be marked with symbol IEC 60417-5036 (DB:2002-10) (see Table D.1, 
symbol 24). 

7.2.15 Cooling conditions 
Requirements for cooling provisions for ME EQUIPMENT (for example, supply of water or air) 
shall be marked. 

7.2.16 Mechanical stability 
For requirements on ME EQUIPMENT with a limited stability, see 9.4. 

7.2.17 Protective packaging 
If special handling measures have to be taken during transport or storage, the packaging shall 
be marked accordingly (see ISO 780). 

The permissible environmental conditions for transport and storage shall be marked on the 
outside of the packaging (see 7.9.3.1 and ISO 15223). 

Where premature unpacking of ME EQUIPMENT or its parts could result in an unacceptable RISK, 
the packaging shall be marked with a suitable safety sign (see 7.5). 
EXAMPLE 1 Humidity sensitive ME EQUIPMENT. 

EXAMPLE 2 ME EQUIPMENT containing hazardous substances and materials. 

The packaging of ME EQUIPMENT or ACCESSORIES supplied sterile shall be marked as sterile 
(see ISO 15223). 

7.2.18 External pressure source 
The RATED maximum supply pressure from an external source shall be marked on the 
ME EQUIPMENT adjacent to each input connector. 
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7.2.19 FUNCTIONAL EARTH TERMINALS 
A FUNCTIONAL EARTH TERMINAL shall be marked with symbol IEC 60417-5017 (DB:2002-10) 
(see Table D.1, symbol 7). 

7.2.20 Removable protective means 
If ME EQUIPMENT has alternative applications that require the removal of a protective means to 
use a particular function, the protective means shall be marked to indicate the necessity for 
replacement when the relevant function is no longer needed. No marking is required when an 
interlock is provided. 

Compliance with the requirements of 7.2 is checked by inspection and by application of the 
tests and criteria in 7.1.2 and 7.1.3. 

7.3 Marking on the inside of ME EQUIPMENT or ME EQUIPMENT parts (see also Table C.2) 

7.3.1 Heating elements or lampholders 
The maximum power loading of heating elements or lampholders designed for use with 
heating lamps shall be marked near the heater or in the heater itself. 

For heating elements or lampholders designed for use with heating lamps that can be 
changed only by SERVICE PERSONNEL with the use of a TOOL, an identifying marking referring to 
information stated in the ACCOMPANYING DOCUMENTS is sufficient. 

7.3.2 *  HIGH VOLTAGE parts 
The presence of HIGH VOLTAGE parts shall be marked with symbol IEC 60417-5036 (DB:2002-
10) (see Table D.1, symbol 24) or with safety sign 3 (see Table D.2, safety sign 3). See also 
7.5. 

7.3.3 Batteries 
The type of battery and the mode of insertion (if applicable) shall be marked (see 15.4.3.2). 

For batteries intended to be changed only by SERVICE PERSONNEL with the use of a TOOL, an 
identifying marking referring to information stated in the ACCOMPANYING DOCUMENTS is 
sufficient. 

Where lithium batteries or fuel cells are incorporated and where incorrect replacement would 
result in an unacceptable RISK, a warning indicating that replacement by inadequately trained 
personnel could result in a HAZARD (such as excessive temperatures, fire or explosion) shall 
be given in addition to the identifying marking referring to information stated in the 
ACCOMPANYING DOCUMENTS. 

7.3.4 *  Fuses, THERMAL CUT-OUTS and OVER-CURRENT RELEASES 
Fuses and replaceable THERMAL CUT-OUTS and OVER-CURRENT RELEASES that are accessible 
only by the use of a TOOL shall be identified either by type and full rating adjacent to the 
component (voltage, current, operating speed and breaking capacity), or by a reference to 
information in the ACCOMPANYING DOCUMENTS. 
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7.3.5 PROTECTIVE EARTH TERMINALS 
PROTECTIVE EARTH TERMINALS shall be marked with symbol IEC 60417-5019 (DB:2002-10) 
(see Table D.1, symbol 6) unless the PROTECTIVE EARTH TERMINAL is in an APPLIANCE INLET 
according to IEC 60320-1. 

Markings that are on or adjacent to PROTECTIVE EARTH TERMINALS shall not be affixed to parts 
that have to be removed to make the connection. They shall remain visible after the 
connection has been made. 

7.3.6 FUNCTIONAL EARTH TERMINALS 
FUNCTIONAL EARTH TERMINALS shall be marked with symbol IEC 60417-5017 (DB:2002-10) 
(see Table D.1, symbol 7). 

7.3.7 Supply terminals 
Terminals for supply conductors shall be marked adjacent to the terminals unless it can be 
demonstrated that no HAZARDOUS SITUATION can result if connections are interchanged. 

If ME EQUIPMENT is so small that the terminal markings cannot be affixed, they shall be 
included in the ACCOMPANYING DOCUMENTS. 

Terminals that are provided exclusively for the connection of the neutral supply conductor in 
PERMANENTLY INSTALLED ME EQUIPMENT shall be marked with the appropriate code from 
IEC 60445 (see Table D.3, Code 1). 

If marking for connection to a three-phase supply is necessary, it shall be according to 
IEC 60445. 

Markings that are on or adjacent to electrical connection points shall not be affixed to parts 
that have to be removed to make the connection. They shall remain visible after the 
connection has been made. 

7.3.8 Temperature of supply terminals 
If any point within a terminal box or wiring compartment intended for connection of the power 
supply conductors for PERMANENTLY INSTALLED ME EQUIPMENT (including such conductors 
themselves), attains a temperature of more than 75 °C during NORMAL USE and NORMAL 
CONDITION at the maximum ambient operating temperature as indicated in the technical 
description (see 7.9.3.1), the ME EQUIPMENT shall be marked with the following or an 
equivalent statement: 

“For supply connections, use wiring materials suitable for at least X °C.” 
where “X” is greater than the maximum temperature measured in the terminal box or wiring 
compartment in NORMAL USE and NORMAL CONDITION. This statement shall be located at or near 
the point where the supply connections are to be made. This statement shall not be affixed to 
parts that have to be removed to make the connection. It shall be CLEARLY LEGIBLE after the 
connections have been made. 

Compliance with the requirements of 7.3 is checked by inspection and by application of the 
tests and criteria in 7.1.2 and 7.1.3. 
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7.4 Marking of controls and instruments (see also Table C.3) 

7.4.1 Power switches 
Switches used to control power to ME EQUIPMENT or its parts, including mains switches, shall 
have their “on” and “off” positions: 
– marked with symbols IEC 60417-5007 (DB:2002-10) and IEC 60417-5008 (DB:2002-10) 

(see Table D.1, symbols 12 and 13); or 
– indicated by an adjacent indicator light; or 
– indicated by other unambiguous means. 

If a push button with bistable positions is used: 
– it shall be marked with symbol IEC 60417-5010 (DB:2002-10) (see Table D.1, symbol 14); 

and 
– the status shall be indicated by an adjacent indicator light; or  

– the status shall be indicated by other unambiguous means.  

If a push button with momentary on position is used: 

– it shall be marked with symbol 60417-5011 (DB:2002-10) (see Table D.1, symbol 15); or 
– the status shall be indicated by an adjacent indicator light; or 

– the status shall be indicated by other unambiguous means. 

7.4.2 Control devices 
Different positions of control devices and different positions of switches on ME EQUIPMENT 
shall be indicated by figures, letters or other visual means, e.g. by use of symbols IEC 60417-
5264 (DB:2002-10) and IEC 60417-5265 (DB:2002-10) (see Table D.1, symbols 16 and 17). 

If in NORMAL USE, the change of setting of a control could result in an unacceptable RISK to the 
PATIENT, such controls shall be provided with either: 
– an associated indicating device, e.g. instruments or scale, or 
– an indication of the direction in which the magnitude of the function changes. See also 

15.4.6.2. 

7.4.3 Units of measure 
Numeric indications of parameters on ME EQUIPMENT shall be expressed in SI units according 
to ISO 31 except the base quantities listed in Table 1 may be expressed in the indicated units, 
which are outside the SI units system. 

For application of SI units, their multiples and certain other units, ISO 1000 applies. 

Compliance with the requirements of 7.4 is checked by inspection and by application of the 
tests and criteria in 7.1.2 and 7.1.3. 
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Table 1 – Units outside the SI units system that may be used on ME EQUIPMENT 

Unit 
Base quantity 

Name Symbol 

revolution r 

gon gon or grade 

degree ° 

minute of angle ' 

Plane angle 

second of angle " 

minute min 

hour h Time 

day d 

Energy electron volt eV 

Volume litre l a 

millimetres of mercury mmHg 
Pressure of 
respiratory 
gases, blood, 
and other body 
fluids centimetres of water cmH2O 

bar bar Pressure of 
gases millibar mbar 

a For consistency, in international standards only the symbol “l” is 
used for litre, although the symbol “L” is also given in ISO 31. 

7.5 Safety signs 
For the purpose of this clause, markings used to convey a warning, prohibition or mandatory 
action that mitigates a RISK that is not obvious to the OPERATOR shall be a safety sign selected 
from ISO 7010. 
NOTE 1 In this context, warning is used to mean, “There is certain danger”; prohibition is used to mean, “You must 
not…”; and mandatory action is used to mean, “You must…”. 

Where a safety sign is not available to indicate a particular desired meaning, the meaning 
may be obtained by one of the following methods. 

a) Constructing a safety sign according to ISO 3864-1:2002, Clause 7 (for the corresponding 
templates, see Table D.2, safety signs 1, 4 and 8). 

b) Using the general warning sign ISO 7010:2003-W001 (see Table D.2, safety sign 2) placed 
together with a supplementary symbol or text. The text associated with the general warning 
sign shall be an affirmative statement (i.e., a safety notice) describing the principal RISK(S) 
foreseen (e.g. “Causes burns”, “Risk of explosion”, etc.). 

c) Using the general prohibition sign ISO 7010:2003-P001 (see Table D.2, safety sign 4) 
placed together with a supplementary symbol or text. The text associated with the general 
prohibition sign shall be a statement (i.e. a safety notice) describing what is prohibited 
(e.g. “Do not open”, “Do not drop”, etc.). 

d) Using the general mandatory action sign ISO 7010:2003-M001 (see Table D.2, safety sign 
9) placed together with a supplementary symbol or text. The text associated with the 
general mandatory action sign shall be a command (i.e. a safety notice) describing 
required action (e.g. “Wear protective gloves”, “Scrub before entering”, etc.). 
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If there is insufficient space to place the affirmative statement together with the safety sign on 
the ME EQUIPMENT, it may be placed in the instructions for use. 
NOTE 2 The colours for safety signs are specified in ISO 3864-1 and it is important to use the specified colour. 

NOTE 3 A safety notice should include the appropriate precautions or include instructions on how to reduce the 
RISK (e.g. “Do not use for . . . ”, “Keep away from . . .”, etc.). 

Safety signs, including any supplementary symbol or text, shall be explained in the 
instructions for use (see 7.9.2). 

Compliance is checked by inspection. 

7.6 Symbols 

7.6.1 Explanation of symbols 
The meanings of the symbols used for marking shall be explained in the instructions for use. 

7.6.2 Symbols from Annex D 
Symbols required by this standard shall conform to the requirements in the referenced IEC or 
ISO publication. Annex D provides the symbol graphic and description for these symbols as a 
quick reference. 

7.6.3 Symbols for controls and performance 
Symbols used for controls and performance shall conform to the requirements of the IEC or 
ISO publication where the symbol is defined, when applicable. See also 7.2.13. 
NOTE  IEC 60878 provides a survey of titles, descriptions and graphical representations of symbols for electrical 
equipment used in medical practice. 

Compliance with the requirements of 7.6 is checked by inspection. 

7.7 Colours of the insulation of conductors 

7.7.1 PROTECTIVE EARTH CONDUCTOR 
A PROTECTIVE EARTH CONDUCTOR shall be identified throughout its length by green and yellow 
coloured insulation. 

7.7.2 PROTECTIVE EARTH CONNECTIONS 
Any insulation on conductors inside ME EQUIPMENT that form PROTECTIVE EARTH CONNECTIONS 
shall be identified by the colours green and yellow at least at the termination of the 
conductors. 
EXAMPLE  Conductors of a multi-conductor cord that are connected in parallel, where the maximum allowed 
resistance of the PROTECTIVE EARTH CONNECTIONS would be exceeded if only the green and yellow coloured 
conductor were used. 

7.7.3 Green and yellow insulation 
Identification by green and yellow insulation shall only be used for: 
– PROTECTIVE EARTH CONDUCTORS (see 8.6.2); 
– conductors as specified in 7.7.2; 
– POTENTIAL EQUALIZATION CONDUCTORS (see 8.6.7); 

– FUNCTIONAL EARTH CONDUCTORS (see 8.6.9). 

7.7.4 Neutral conductor 
Conductors in POWER SUPPLY CORDS intended to be connected to the neutral conductor of the 
supply system shall be coloured “light blue” as specified in IEC 60227-1 or in IEC 60245-1. 
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7.7.5 POWER SUPPLY CORD conductors 
Colours of conductors in POWER SUPPLY CORDS shall be in accordance with IEC 60227-1 or 
with IEC 60245-1. 

Compliance with the requirements of 7.7 is checked by inspection. 

7.8 *  Indicator lights and controls 

7.8.1 Colours of indicator lights 
The colours of indicator lights and their meanings shall comply with Table 2. 
NOTE  IEC 60601-1-8 contains specific requirement for the colour, flashing frequency and DUTY CYCLE of alarm 
indicator lights. 

Dot-matrix and other alphanumeric displays are not considered to be indicator lights. 

Table 2 – Colours of indicator lights and their meaning 
for ME EQUIPMENT 

Colour Meaning 

Red Warning – immediate response by the OPERATOR is required 

Yellow Caution – prompt response by the OPERATOR is required 

Green Ready for use 

Any other colour Meaning other than that of red, yellow or green 

7.8.2 Colours of controls 
The colour red shall be used only for a control by which a function is interrupted in case of 
emergency. 

Compliance with the requirements of 7.8 is checked by inspection. See also 15.4.4. 

7.9 ACCOMPANYING DOCUMENTS 

7.9.1 *  General (see also Table C.4) 
ME EQUIPMENT shall be accompanied by documents containing at least the instructions for use 
and a technical description. The ACCOMPANYING DOCUMENTS shall be regarded as a part of the 
ME EQUIPMENT. 
NOTE  The purpose of the ACCOMPANYING DOCUMENTS is to promote the safe use of the ME EQUIPMENT during its 
EXPECTED SERVICE LIFE. 

The ACCOMPANYING DOCUMENTS shall identify the ME EQUIPMENT by including, as applicable, 
the following: 
– name or trade-name of the MANUFACTURER and an address to which the RESPONSIBLE 

ORGANIZATION can refer; 

– MODEL OR TYPE REFERENCE (see 7.2.2). 

ACCOMPANYING DOCUMENTS may be provided electronically, e.g. electronic file format on CD-
ROM. If the ACCOMPANYING DOCUMENTS are provided electronically, the RISK MANAGEMENT 
PROCESS shall include consideration of which information also needs to be provided as hard 
copy or as markings on the ME EQUIPMENT, e.g. to cover emergency operation. 

The ACCOMPANYING DOCUMENTS shall specify any special skills, training and knowledge 
required of the intended OPERATOR or the RESPONSIBLE ORGANIZATION and any restrictions on 
locations or environments in which the ME EQUIPMENT can be used. 
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The ACCOMPANYING DOCUMENTS shall be written at a level consistent with the education, 
training and any special needs of the person(s) for whom they are intended. 

Compliance is checked by inspection. 

7.9.2 Instructions for use (see also Table C.5) 

7.9.2.1 *  General 
The instructions for use shall document: 
– the use of the ME EQUIPMENT as intended by the MANUFACTURER, 
– the frequently used functions, and 

– any known contraindication(s) to the use of the ME EQUIPMENT. 

The instructions for use shall include all applicable classifications specified in Clause 6, all 
markings specified in 7.2, and the explanation of safety signs and symbols (marked on the 
ME EQUIPMENT). 

NOTE 1 The instructions for use are intended for the OPERATOR and the RESPONSIBLE ORGANIZATION and should 
contain only the information most likely to be useful to the OPERATOR or RESPONSIBLE ORGANIZATION. Additional 
details can be contained in the technical description. See also 7.9.3. 

NOTE 2 Guidance on the preparation of instructions for use is found in IEC 62079 [25]. Guidance on the 
preparation of educational materials for ME EQUIPMENT is found in IEC/TR 61258 [24]. 

The instructions for use shall be in a language that is acceptable to the intended OPERATOR. 

7.9.2.2 *  Warning and safety notices 
The instructions for use shall include all warning and safety notices. 
NOTE  General warnings and safety notices should be placed in a specifically identified section of the 
instructions for use. A warning or safety notice that applies only to a specific instruction or action should precede 
the instruction to which it applies. 

For CLASS I ME EQUIPMENT, the instructions for use shall include a warning statement to the 
effect: “WARNING: To avoid the risk of electric shock, this equipment must only be connected 
to a supply mains with protective earth.” 

The instructions for use shall provide the OPERATOR or RESPONSIBLE ORGANIZATION with 
warnings regarding any significant RISKS of reciprocal interference posed by the presence of 
the ME EQUIPMENT during specific investigations or treatments. 

The instructions for use shall include information regarding potential electromagnetic or other 
interference between the ME EQUIPMENT and other devices together with advice on ways to 
avoid or minimize such interference. 

If the ME EQUIPMENT is provided with an integral MULTIPLE SOCKET-OUTLET, the instructions for 
use shall provide a warning statement that connecting electrical equipment to the MSO 
effectively leads to creating an ME SYSTEM and the result can be a reduced level of safety. For 
the requirements that are applicable to an ME SYSTEM, the RESPONSIBLE ORGANIZATION shall be 
referred to this standard. 

7.9.2.3 ME EQUIPMENT specified for connection to a separate power supply 
If ME EQUIPMENT is intended for connection to a separate power supply, either the power 
supply shall be specified as part of the ME EQUIPMENT or the combination shall be specified as 
an ME SYSTEM. The instructions for use shall state this specification. 
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7.9.2.4 Electrical power source 
For mains-operated ME EQUIPMENT with an additional power source not automatically 
maintained in a fully usable condition, the instructions for use shall include a warning 
statement referring to the necessity for periodic checking or replacement of such an additional 
power source. 

If leakage from a battery would result in an unacceptable RISK, the instructions for use shall 
include a warning to remove the battery if the ME EQUIPMENT is not likely to be used for some 
time. 

If an INTERNAL ELECTRICAL POWER SOURCE is replaceable, the instructions for use shall state its 
specification. 

If loss of the power source would result in an unacceptable RISK, the instructions for use shall 
contain a warning that the ME EQUIPMENT must be connected to an appropriate power source. 
EXAMPLE  Internal or external battery, uninterruptible power supply (UPS) or institutional stand-by generator. 

7.9.2.5 ME EQUIPMENT description 
The instructions for use shall include: 
– a brief description of the ME EQUIPMENT; 
– how the ME EQUIPMENT functions; and 
– the significant physical and performance characteristics of the ME EQUIPMENT. 

If applicable, this description shall include the expected positions of the OPERATOR, PATIENT 
and other persons near the ME EQUIPMENT in NORMAL USE (see 9.2.2.3). 

The instructions for use shall include information on the materials or ingredients to which the 
PATIENT or OPERATOR is exposed if such exposure can constitute an unacceptable RISK (see 
11.7). 
The instructions for use shall specify any restrictions on other equipment or NETWORK/DATA 
COUPLINGS, other than those forming part of an ME SYSTEM, to which a SIGNAL INPUT/OUTPUT 
PART may be connected. 

The instructions for use shall indicate any APPLIED PART. 

7.9.2.6 *  Installation 
If installation of the ME EQUIPMENT or its parts is required, the instructions for use shall 
contain: 
– a reference to where the installation instructions are to be found (e.g. the technical 

description), or 
– contact information for persons designated by the MANUFACTURER as qualified to perform 

the installation. 

7.9.2.7 *  Isolation from the SUPPLY MAINS 
If an APPLIANCE COUPLER or separable plug is used as the isolation means to satisfy 8.11.1 a), 
the instructions for use shall contain an instruction not to position the ME EQUIPMENT so that it 
is difficult to operate the disconnection device. 
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7.9.2.8 Start-up PROCEDURE 
The instructions for use shall contain the necessary information for the OPERATOR to bring the 
ME EQUIPMENT into operation including such items as any initial control settings, connection to 
or positioning of the PATIENT, etc. 

The instructions for use shall detail any treatment or handling needed before the 
ME EQUIPMENT, its parts, or ACCESSORIES can be used. 
EXAMPLE  A pre-use checklist. 

7.9.2.9 Operating instructions 
The instructions for use shall contain all information necessary to operate the ME EQUIPMENT 
in accordance with its specification. This shall include explanation of the functions of controls, 
displays and signals, the sequence of operation, and connection and disconnection of 
detachable parts and ACCESSORIES, and replacement of material that is consumed during 
operation. 

The meanings of figures, symbols, warning statements, abbreviations and indicator lights on 
ME EQUIPMENT shall be explained in the instructions for use. 

7.9.2.10 Messages 
The instructions for use shall list all system messages, error messages and fault messages 
that are generated, unless these messages are self-explanatory. 
NOTE 1 These lists can be identified in groups. 

The list shall include an explanation of messages including important causes, and possible 
action(s) by the OPERATOR, if any, that are necessary to resolve the situation indicated by the 
message. 
NOTE 2 Requirements and guidelines for messages generated by an alarm system are found in IEC 60601-1-8. 

7.9.2.11  Shutdown PROCEDURE 
The instructions for use shall contain the necessary information for the OPERATOR to safely 
terminate the operation of the ME EQUIPMENT. 

7.9.2.12 Cleaning, disinfection and sterilization 
For ME EQUIPMENT parts or ACCESSORIES that can become contaminated through contact with 
the PATIENT or with body fluids or expired gases during NORMAL USE, the instructions for use 
shall contain: 
– details about cleaning and disinfection or sterilization methods that may be used; and 
– list the applicable parameters such as temperature, pressure, humidity, time limits and 

number of cycles that such ME EQUIPMENT parts or ACCESSORIES can tolerate. 

See also 11.6.6 and 11.6.7. 

This requirement does not apply to any material, component, ACCESSORY or ME EQUIPMENT 
that is marked as intended for a single use unless the MANUFACTURER specifies that the 
material, component, ACCESSORY or ME EQUIPMENT is to be cleaned, disinfected or sterilized 
before use (see 7.2.1). 
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7.9.2.13 Maintenance 
The instructions for use shall instruct the OPERATOR or RESPONSIBLE ORGANIZATION in sufficient 
detail concerning preventive inspection, maintenance and calibration to be performed by 
them, including the frequency of such maintenance. 

The instructions for use shall provide information for the safe performance of such routine 
maintenance necessary to ensure the continued safe use of the ME EQUIPMENT. 

Additionally, the instructions for use shall identify the parts on which preventive inspection 
and maintenance shall be performed by SERVICE PERSONNEL, including the periods to be 
applied, but not necessarily including details about the actual performance of such 
maintenance. 

For ME EQUIPMENT containing rechargeable batteries that are intended to be maintained by 
anyone other than SERVICE PERSONNEL, the instructions for use shall contain instructions to 
ensure adequate maintenance. 

7.9.2.14 ACCESSORIES, supplementary equipment, used material 
The instructions for use shall include a list of ACCESSORIES, detachable parts and materials 
that the MANUFACTURER has determined are intended for use with the ME EQUIPMENT. 

If ME EQUIPMENT is intended to receive its power from other equipment in an ME SYSTEM, the 
instructions for use shall sufficiently specify such other equipment to ensure compliance with 
the requirements of this standard (e.g. part number, RATED voltage, maximum or minimum 
power, protection class, intermittent or continuous service). 
NOTE  What was referred to in the first and second editions of this standard as a “specified power supply” is 
considered either as another part of the same ME EQUIPMENT or as other equipment in an ME SYSTEM. Similarly, a 
battery charger is considered either as part of the ME EQUIPMENT or as other equipment in an ME SYSTEM. 

7.9.2.15 Environmental protection 
The instructions for use shall: 
– identify any RISKS associated with the disposal of waste products, residues, etc. and of the 

ME EQUIPMENT and ACCESSORIES at the end of their EXPECTED SERVICE LIFE; and 

– provide advice on minimizing these RISKS. 

7.9.2.16 Reference to the technical description 
The instructions for use shall contain the information specified in 7.9.3 or a reference to 
where the material specified in 7.9.3 is to be found (e.g. in a service manual). 

Compliance with the requirements of 7.9.2 is checked by inspection of the instructions for use 
in a language of an intended OPERATOR. 

7.9.3 Technical description (see also Table C.6)  

7.9.3.1 *  General 
The technical description shall provide all data that is essential for safe operation, transport 
and storage, and measures or conditions necessary for installing the ME EQUIPMENT, and 
preparing it for use. This shall include: 
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– the information required in 7.2; 
– the permissible environmental conditions of use including conditions for transport and 

storage. See also 7.2.17; 
– all characteristics of the ME EQUIPMENT, including range(s), accuracy, and precision of the 

displayed values or an indication where they can be found; 
– any special installation requirements such as the maximum permissible apparent 

impedance of SUPPLY MAINS; 
NOTE 1 The apparent impedance of the SUPPLY MAINS is the sum of the impedance of the distribution network 
plus the impedance of the power source. 

– if liquid is used for cooling, the permissible range of values of inlet pressure and flow, and 
the chemical composition of the cooling liquid; 

– a description of the means of isolating the ME EQUIPMENT from the SUPPLY MAINS, if such 
means is not incorporated in the ME EQUIPMENT (see 8.11.1 b)); 

– if applicable, a description of the means for checking the oil level in partially sealed oil-
filled ME EQUIPMENT or its parts (see 15.4.9); 

– a warning statement that addresses the HAZARDS that can result from unauthorized 
modification of the ME EQUIPMENT, e.g. a statement to the effect: 
•  “WARNING: No modification of this equipment is allowed.” 
•  “WARNING: Do not modify this equipment without authorization of the manufacturer.” 
•  “WARNING: If this equipment is modified, appropriate inspection and testing must be 

conducted to ensure continued safe use of the equipment.” 

If the technical description is separable from the instructions for use, it shall contain: 
– the information required in 7.2; 
– all applicable classifications specified in Clause 6, any warning and safety notices and the 

explanation of safety signs (marked on the ME EQUIPMENT); 
– a brief description of the ME EQUIPMENT, how the ME EQUIPMENT functions and its significant 

physical and performance characteristics. 
NOTE 2 The technical description is intended for the RESPONSIBLE ORGANIZATION and SERVICE PERSONNEL. 

The MANUFACTURER may designate the minimum qualifications for SERVICE PERSONNEL. If 
present, these requirements shall be documented in the technical description. 
NOTE 3 Some authorities with jurisdiction impose additional requirements for qualification of SERVICE PERSONNEL. 

7.9.3.2 Replacement of fuses, POWER SUPPLY CORDS and other parts 
The technical description shall contain, as applicable, the following: 
– the required type and full rating of fuses used in the SUPPLY MAINS external to 

PERMANENTLY INSTALLED ME EQUIPMENT, if the type and rating of these fuses  are not 
apparent from the information concerning RATED current and mode of operation of 
ME EQUIPMENT; 

– for ME EQUIPMENT having a non-DETACHABLE POWER SUPPLY CORD, a statement as to 
whether the POWER SUPPLY CORD is replaceable by SERVICE PERSONNEL, and if so, 
instructions for correct connection and anchoring to ensure that the requirements of 8.11.3 
will continue to be met; 

– instructions for correct replacement of interchangeable or detachable parts that the 
MANUFACTURER specifies as replaceable by SERVICE PERSONNEL; and 
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– where replacement of a component could result in an unacceptable RISK, appropriate 
warnings that identify the nature of the HAZARD and, if the MANUFACTURER specifies the 
component as replaceable by SERVICE PERSONNEL, all information necessary to safely 
replace the component. 

7.9.3.3 Circuit diagrams, component part lists, etc. 
The technical description shall contain a statement that the MANUFACTURER will make available 
on request circuit diagrams, component part lists, descriptions, calibration instructions, or 
other information that will assist SERVICE PERSONNEL to repair those parts of ME EQUIPMENT 
that are designated by the MANUFACTURER as repairable by SERVICE PERSONNEL. 

7.9.3.4 *  Mains isolation 
The technical description shall clearly identify any means used to comply with the 
requirements of 8.11.1. 

Compliance with the requirements of 7.9.3 is checked by inspection of the technical 
description. 

8 *  Protection against electrical HAZARDS from ME EQUIPMENT 

8.1 Fundamental rule of protection against electric shock  
The limits specified in 8.4 shall not be exceeded for ACCESSIBLE PARTS and APPLIED PARTS in 
NORMAL CONDITION or SINGLE FAULT CONDITION. For other HAZARDOUS SITUATIONS in SINGLE 
FAULT CONDITION, see 13.1. 

a) *  NORMAL CONDITION includes all of the following simultaneously: 
– the presence on any SIGNAL INPUT/OUTPUT PART of any voltage or current from other 

electrical equipment that is permitted to be connected according to the ACCOMPANYING 
DOCUMENTS as specified in 7.9, or, if the ACCOMPANYING DOCUMENTS place no restrictions 
on such other electrical equipment, the presence of the MAXIMUM MAINS VOLTAGE as 
specified in 8.5.3; 

– transposition of supply connections, for ME EQUIPMENT intended for connection to a SUPPLY 
MAINS by means of a MAINS PLUG; 

– short circuit of any or all insulation that does not comply with the requirements of 8.8; 
– short circuit of any or all CREEPAGE DISTANCES or AIR CLEARANCES that do not comply with 

the requirements of 8.9; 
– open circuit of any or all earth connections that do not comply with the requirements of 

8.6, including any functional earth connection. 

b) *  SINGLE FAULT CONDITION includes: 
– short circuit of any one insulation that complies with the requirements for one MEANS OF 

PROTECTION as specified in 8.8; 
NOTE  This includes short circuiting of either constituent part of DOUBLE INSULATION that complies with 8.8. 

– short circuit of any one CREEPAGE DISTANCE or AIR CLEARANCE that complies with the 
requirements for one MEANS OF PROTECTION as specified in 8.9; 

– short circuit and open circuit of any component other than a COMPONENT WITH HIGH-
INTEGRITY CHARACTERISTICS that is connected in parallel with insulation, with an AIR 
CLEARANCE or with a CREEPAGE DISTANCE unless shorting can be shown not to be a failure 
mode for the component (see also 4.8 and 4.9); 
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– open circuit of any one PROTECTIVE EARTH CONDUCTOR or internal PROTECTIVE EARTH 
CONNECTION that complies with the requirements of 8.6: this does not apply to a 
PROTECTIVE EARTH CONDUCTOR of PERMANENTLY INSTALLED ME EQUIPMENT, which is 
considered unlikely to become disconnected; 

– interruption of any one supply conductor, except for the neutral conductor of polyphase 
ME EQUIPMENT or PERMANENTLY INSTALLED ME EQUIPMENT; 

– interruption of any one power-carrying conductor between ME EQUIPMENT parts in separate 
ENCLOSURES, if the RISK ANALYSIS indicates that this condition might cause permitted limits 
to be exceeded; 

– unintended movement of a component; but only if the component is not mounted securely 
enough to ensure that such movement will be very unlikely to occur during the EXPECTED 
SERVICE LIFE of the ME EQUIPMENT, as determined by the RISK MANAGEMENT PROCESS (see 
also 8.10.1); 

– accidental detachment of conductors and connectors where breaking free could lead to a 
HAZARDOUS SITUATION. See also 8.10.2. 

Determination of which parts are ACCESSIBLE PARTS is performed in accordance with 5.9. 

LEAKAGE CURRENTS are measured in accordance with 8.7. 

8.2 Requirements related to power sources 

8.2.1 Connection to a separate power source 

If ME EQUIPMENT is specified for connection to a separate power source, other than the SUPPLY 
MAINS, either the separate power source shall be considered as part of the ME EQUIPMENT and 
all relevant requirements of this standard shall apply, or the combination shall be considered 
as an ME SYSTEM. See also 7.2.5, 7.9.2.14, 5.5 f) and Clause 16. 
NOTE  What was formerly referred to, in the first and second editions of this standard, as a “specified power 
supply” is now considered either as another part of the same ME EQUIPMENT or as another electrical equipment in 
an ME SYSTEM. 

Compliance is checked by inspection and by testing as specified in 5.5 f). If a particular 
separate power supply is specified then the relevant tests are performed with the 
ME EQUIPMENT connected to it. If a generic separate power supply is specified, then the 
specification in the ACCOMPANYING DOCUMENTS is inspected. 

8.2.2 Connection to an external d.c. power source 

If ME EQUIPMENT is specified for power supplied from an external d.c. power source, no 
HAZARDOUS SITUATION, other than absence of ESSENTIAL PERFORMANCE, shall develop when a 
connection with the wrong polarity is made. The ME EQUIPMENT, when connection is 
subsequently made with the correct polarity, shall provide freedom from unacceptable RISK. 
Protective devices that can be reset by anyone without the use of a TOOL are acceptable 
provided that these restore correct operation on reset. 
NOTE  The external d.c. power source can be a SUPPLY MAINS or another item of electrical equipment. In the 
latter case, the combination is considered to be an ME SYSTEM as specified in 8.2.1. 

Compliance is checked by inspection and, if necessary, by functional tests. 

8.3 Classification of APPLIED PARTS 

a) *  An APPLIED PART that is specified in the ACCOMPANYING DOCUMENTS as suitable for DIRECT 
CARDIAC APPLICATION shall be a TYPE CF APPLIED PART. 
NOTE  Other restrictions can apply for cardiac applications. 

Compliance is checked by inspection. 
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b) *  An APPLIED PART that includes a PATIENT CONNECTION that is intended to deliver electrical 
energy or an electrophysiological signal to or from the PATIENT shall be a TYPE BF APPLIED 
PART or TYPE CF APPLIED PART. 

Compliance is checked by inspection. 

c) An APPLIED PART not covered by a) or b) shall be a TYPE B APPLIED PART, TYPE BF APPLIED 
PART or TYPE CF APPLIED PART. 

Compliance is checked by inspection. 

d) *  For a part that is identified according to 4.6 as needing to be subject to the requirements 
for an APPLIED PART (except for marking), the requirements for a TYPE B APPLIED PART shall 
apply unless the RISK MANAGEMENT PROCESS identifies a need for the requirements for a 
TYPE BF APPLIED PART or TYPE CF APPLIED PART to apply. 

8.4 Limitation of voltage, current or energy 

8.4.1 *  PATIENT CONNECTIONS intended to deliver current 

The limits specified in 8.4.2 do not apply to currents that are intended to flow through the 
body of the PATIENT to produce a physiological effect during NORMAL USE. 

8.4.2 ACCESSIBLE PARTS including APPLIED PARTS 

a) The currents from, to or between PATIENT CONNECTIONS shall not exceed the limits for 
PATIENT LEAKAGE CURRENT and PATIENT AUXILIARY CURRENT specified in Table 3 and Table 4 
when measured as specified in 8.7.4. 

Compliance is checked by measurement according to 8.7.4. 

b) *  The LEAKAGE CURRENTS from, to or between ACCESSIBLE PARTS other than PATIENT 
CONNECTIONS shall not exceed the limits for TOUCH CURRENT specified in 8.7.3 c) when 
measured as specified in 8.7.4. 

Compliance is checked by measurement according to 8.7.4. 

c) *  The limits specified in b) above do not apply to the following parts if the probability of a 
connection to a PATIENT, either directly or through the body of the OPERATOR, through which 
a current exceeding the allowable TOUCH CURRENT could flow, is negligible in NORMAL USE, 
and the instructions for use instruct the OPERATOR not to touch the relevant part and the 
PATIENT simultaneously: 
– accessible contacts of connectors; 
– contacts of fuseholders that are accessible during replacement of the fuse; 
– contacts of lampholders that are accessible after removal of the lamp; 
– parts inside an ACCESS COVER that can be opened without the use of a TOOL, or where 

a TOOL is needed but the instructions for use instruct any OPERATOR other than SERVICE 
PERSONNEL to open the relevant ACCESS COVER. 

EXAMPLE 1 Illuminated push-buttons 

EXAMPLE 2 Indicator lamps 

EXAMPLE 3 Recorder pens 

EXAMPLE 4 Parts of plug-in modules 

EXAMPLE 5 Batteries 
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For such parts, the voltage to earth or to other ACCESSIBLE PARTS shall not exceed 
42,4 V peak a.c. or 60 V d.c. in NORMAL CONDITION or in SINGLE FAULT CONDITION. The d.c. 
limit of 60 V applies to d.c. with not more than 10 % peak-to-peak ripple. If the ripple 
exceeds that amount, the 42,4 V peak limit applies. The energy shall not exceed 240 VA 
for longer than 60 s or the stored energy available shall not exceed 20 J at a potential up 
to 2 V. 
NOTE  If voltages higher than the limits specified in 8.4.2 c) are present, the LEAKAGE CURRENT limits referred 
to in 8.4.2 b) apply. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE, by reference to the 
instructions for use and by measurement. 

d) *  The voltage and energy limits specified in c) above also apply to: 
– internal parts, other than contacts of plugs, connectors and socket-outlets, that can be 

touched by the test pin shown in Figure 8 inserted through an opening in an 
ENCLOSURE; and 

– internal parts that can be touched by a metal test rod with a diameter of 4 mm and a 
length of 100 mm, inserted through any opening in the top of an ENCLOSURE or through 
any opening provided for the adjustment of pre-set controls that may be adjusted by 
the RESPONSIBLE ORGANIZATION in NORMAL USE by using a TOOL. 

See also 8.9.4 concerning the measurement of CREEPAGE DISTANCES and AIR CLEARANCES 
through slots or openings in external parts to the standard test finger. 

Compliance is checked by inserting the test pin or the test rod through relevant openings. 
The test pin is inserted in every possible position with minimal force (not more than 1 N). 

The test rod is inserted in every possible position through openings provided for the 
adjustment of pre-set controls that can be adjusted by the RESPONSIBLE ORGANIZATION in 
NORMAL USE, in case of doubt with a force of 10 N. 

If the instructions for use specify that a particular TOOL is to be used, the test is repeated 
with that TOOL. 

The test rod is also freely and vertically suspended through any opening in the top of an 
ENCLOSURE. 
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Figure 8 – Test pin 
(see 8.4.2 d) ) 
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e) Where an ACCESS COVER that can be opened without the use of a TOOL gives access to 
parts that are at voltages above the levels permitted by this subclause, but these parts are 
automatically de-energized when the ACCESS COVER is opened, the device(s) used to de-
energize the parts shall meet the requirements specified in 8.11.1 for mains isolating 
switches and shall remain effective in SINGLE FAULT CONDITION. If it is possible to prevent 
these devices from operating, a TOOL shall be required. 

Compliance is checked by inspection. 

8.4.3 *  ME EQUIPMENT intended to be connected to a power source by a plug 
ME EQUIPMENT or its parts intended to be connected to a power source by means of a plug 
shall be so designed that 1 s after disconnection of the plug the voltage between the pins of 
the plug and between either supply pin and the ENCLOSURE does not exceed 60 V or, if this 
value is exceeded, the stored charge does not exceed 45 µC. 

Compliance is checked by the following test: 

ME EQUIPMENT is operated at RATED voltage or at the upper limit of the RATED voltage range. 

ME EQUIPMENT is disconnected from the power source with any relevant switch in the “On” and 
“Off” positions. 

Either the ME EQUIPMENT is disconnected from the power source by means of the plug, in 
which case the test is performed as many times as necessary to allow the worst case to be 
measured, or a triggering circuit is used to ensure that disconnection occurs at the peak of the 
supply voltage waveform. 

The voltage between the pins of the plug and between any pin and the ENCLOSURE is 
measured 1 s after disconnection with an instrument the internal impedance of which does not 
affect the test. 

The stored charge can be measured or calculated by any convenient method. 

8.4.4 *  Internal capacitive circuits 
Conductive parts of capacitive circuits that become accessible after ME EQUIPMENT has been 
de-energized and ACCESS COVERS as present in NORMAL USE have been removed immediately 
thereafter, shall not have a residual voltage exceeding 60 V, or, if this value is exceeded, 
shall not have a stored charge exceeding 45 µC. 

If automatic discharging is not reasonably possible and ACCESS COVERS can be removed only 
with the aid of a TOOL, a device that is included and which permits manual discharging is 
acceptable. The capacitor(s) or the connected circuitry shall then be marked with symbol 
IEC 60417-5036 (DB:2002-10) (see Table D.1, symbol 24) and the non-automatic discharging 
device shall be specified in the technical description. 

Compliance is checked by the following test: 

ME EQUIPMENT is operated at RATED voltage and then de-energized. Any ACCESS COVERS 
present in NORMAL USE are removed as quickly as normally possible. Immediately thereafter, 
the residual voltage on any accessible capacitors or circuit parts is measured and the stored 
charge calculated. 

If a non-automatic discharging device is specified in the technical description, its inclusion 
and marking are ascertained by inspection. 
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8.5 Separation of parts 

8.5.1 *  MEANS OF PROTECTION (MOP) 

8.5.1.1 General 
ME EQUIPMENT shall have two MEANS OF PROTECTION to prevent APPLIED PARTS and other 
ACCESSIBLE PARTS from exceeding the limits specified in 8.4. 

Each MEANS OF PROTECTION shall be categorized as a MEANS OF PATIENT PROTECTION or a 
MEANS OF OPERATOR PROTECTION, taking account of 4.6. See also Figure A.12. 

Varnishing, enamelling, oxidation and similar protective finishes, as well as covering with 
sealing compounds that can replasticize at temperatures to be expected during operation 
(including sterilization), shall not be regarded as a MEANS OF PROTECTION. 
NOTE Coatings and other insulation that are intended as a MEANS OF PROTECTION and that comply with 
IEC 60950-1:2001 are acceptable as a MEANS OF OPERATOR PROTECTION but not automatically as a MEANS OF 
PATIENT PROTECTION. For MEANS OF PATIENT PROTECTION, considerations can arise as a result of the RISK 
MANAGEMENT PROCESS.  

Components and wiring forming a MEANS OF PROTECTION shall comply with the relevant 
requirements of 8.10. 

Any insulation, CREEPAGE DISTANCE, AIR CLEARANCES, component or earth connection that does 
not comply with the requirements of 8.5.1.2 and 8.5.1.3 shall not be considered as a MEANS OF 
PROTECTION. Failure of any or all such parts shall be regarded as NORMAL CONDITION. 

8.5.1.2 MEANS OF PATIENT PROTECTION (MOPP) 
Solid insulation forming a MEANS OF PATIENT PROTECTION shall comply with the dielectric 
strength test according to 8.8 at the test voltage specified in Table 6. 

CREEPAGE DISTANCES and AIR CLEARANCES forming a MEANS OF PATIENT PROTECTION shall 
comply with the limits specified in Table 12. 

PROTECTIVE EARTH CONNECTIONS forming a MEANS OF PATIENT PROTECTION shall comply with the 
requirements and tests of 8.6. 

A Y1 capacitor complying with IEC 60384-14 is considered equivalent to one MEANS OF 
PATIENT PROTECTION provided that it will pass the dielectric strength test for two MEANS OF 
PATIENT PROTECTION. Where two capacitors are used in series, they shall each be RATED for 
the total WORKING VOLTAGE across the pair and shall have the same NOMINAL capacitance. 

8.5.1.3 MEANS OF OPERATOR PROTECTION (MOOP) 
Solid insulation forming a MEANS OF OPERATOR PROTECTION shall: 
– comply with the dielectric strength test according to 8.8 at the test voltage specified in 

Table 6; or 

– comply with the requirements of IEC 60950-1 for INSULATION CO-ORDINATION. 

CREEPAGE DISTANCES and AIR CLEARANCES forming a MEANS OF OPERATOR PROTECTION shall: 
– comply with the limits specified in Table 13 to Table 16 (inclusive); or 

– comply with the requirements of IEC 60950-1 for INSULATION CO-ORDINATION. 
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PROTECTIVE EARTH CONNECTIONS forming a MEANS OF OPERATOR PROTECTION shall either: 
– comply with the requirements of 8.6; or 

– comply with the requirements and tests of IEC 60950-1 for protective earthing. 

A Y2 capacitor complying with IEC 60384-14 is considered equivalent to one MEANS OF 
OPERATOR PROTECTION provided that it will pass the dielectric strength test for one MEANS OF 
OPERATOR PROTECTION. A Y1 capacitor complying with IEC 60384-14 is considered equivalent 
to two MEANS OF OPERATOR PROTECTION provided that it will pass the dielectric strength test for 
two MEANS OF OPERATOR PROTECTION. Where two capacitors are used in series, they shall each 
be RATED for the total WORKING VOLTAGE across the pair and shall have the same NOMINAL 
capacitance. 

Compliance with 8.5.1.1 to 8.5.1.3 (inclusive) is checked by examination of the physical and 
electrical configuration of the ME EQUIPMENT to identify points at which insulation, CREEPAGE 
DISTANCES, AIR CLEARANCES, impedances of components or PROTECTIVE EARTH CONNECTIONS 
prevent ACCESSIBLE PARTS from exceeding the limits specified in 8.4. 
NOTE  Such points typically include insulation between parts different from earth potential and ACCESSIBLE PARTS 
but can also include, for example, insulation between a floating circuit and earth or other circuits. A survey of 
insulation paths is found in Annex J. 

For each such point, it is determined whether: 

– solid insulation complies with the dielectric strength test according to 8.8 or, for a MEANS 
OF OPERATOR PROTECTION, with the requirements of IEC 60950-1 for INSULATION CO-
ORDINATION; 

– CREEPAGE DISTANCES and AIR CLEARANCES are as specified in 8.9 or, for a MEANS OF 
OPERATOR PROTECTION, with the requirements of IEC 60950-1 for INSULATION CO-
ORDINATION; 

– components that are connected in parallel with an insulation, with an AIR CLEARANCE or 
 with a CREEPAGE DISTANCE comply with 4.8 and 8.10.1; 
– PROTECTIVE EARTH CONNECTIONS comply with the requirements of 8.6 or, for a MEANS OF 

OPERATOR PROTECTION, with the requirements of IEC 60950-1 for protective earthing; 
and hence whether a failure at that point is to be regarded as a NORMAL CONDITION or as a 
SINGLE FAULT CONDITION. 

Each MEANS OF PROTECTION is categorized in relation to the ME EQUIPMENT part(s) which it 
protects from exceeding permitted limits. It is a MEANS OF PATIENT PROTECTION if it protects 
APPLIED PARTS or parts that are identified according to 4.6 as needing to be subject to the 
same requirements as APPLIED PARTS. Otherwise it is a MEANS OF OPERATOR PROTECTION. 

The WORKING VOLTAGE is determined by inspection, calculation or measurement, according to 
8.5.4. 

The voltage, current or energy that can appear between any ACCESSIBLE PART and any other 
ACCESSIBLE PART or earth in NORMAL CONDITION and in SINGLE FAULT CONDITION is determined 
by inspection or calculation or, where necessary, by measurement in the relevant conditions. 
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8.5.2 Separation of PATIENT CONNECTIONS 

8.5.2.1 *  F-TYPE APPLIED PARTS 
The PATIENT CONNECTION(S) of any F-TYPE APPLIED PART shall be separated from all other parts, 
including the PATIENT CONNECTION(S) of other APPLIED PARTS, by means equivalent to one 
MEANS OF PATIENT PROTECTION for a WORKING VOLTAGE equal to the MAXIMUM MAINS VOLTAGE 
and shall comply with the specified limit for PATIENT LEAKAGE CURRENT with 110 % of the 
MAXIMUM MAINS VOLTAGE applied. 
A single F-TYPE APPLIED PART may include multiple functions, in which case separation 
between such functions is not required. 
If there is no electrical separation between PATIENT CONNECTION(S) of the same or another 
function (e.g. between ECG electrode and pressure catheter), then these PATIENT 
CONNECTION(S) are treated as one APPLIED PART. 
Whether multiple functions are to be considered as all within one APPLIED PART or as multiple 
APPLIED PARTS is as defined by the MANUFACTURER. 
The classification as TYPE BF, TYPE CF or DEFIBRILLATION-PROOF applies to the whole of one 
APPLIED PART. 
Compliance is checked by inspection, by the LEAKAGE CURRENT tests of 8.7.4, by the dielectric 
strength test of 8.8.3 and by measurement of relevant CREEPAGE DISTANCES and AIR 
CLEARANCES. 
NOTE  The separation means between an F-TYPE APPLIED PART and other parts are subject both to these tests, 
related to the MAXIMUM MAINS VOLTAGE, and to tests related to the voltages present within the respective circuits as 
specified in 8.5.4. Depending on the magnitude of the latter voltages, one set of tests or the other could be more 
stringent. 

Any protective device connected between PATIENT CONNECTIONS of an F-TYPE APPLIED PART 
and the ENCLOSURE for the purpose of providing protection against excessive voltages shall 
not operate below 500 V r.m.s. 

Compliance is checked by testing the operating voltage of the protective device. 

8.5.2.2 *  TYPE B APPLIED PARTS 
The PATIENT CONNECTION(S) of a TYPE B APPLIED PART that is not PROTECTIVELY EARTHED shall 
be separated by one MEANS OF PATIENT PROTECTION from metal ACCESSIBLE PARTS that are not 
PROTECTIVELY EARTHED, unless: 
– the metal ACCESSIBLE PART is physically contiguous with the APPLIED PART and can be 

regarded as a part of the APPLIED PART; and 
– the RISK that the metal ACCESSIBLE PART will make contact with a source of voltage or 

LEAKAGE CURRENT above permitted limits is acceptably low. 

Compliance is checked by inspection, by the LEAKAGE CURRENT tests of 8.7.4, by the dielectric 
strength test of 8.8.3, by measurement of relevant CREEPAGE DISTANCES and AIR CLEARANCES, 
and by reference to the RISK MANAGEMENT FILE. 

8.5.2.3 *  PATIENT leads 
Any connector for electrical connections on a PATIENT lead that: 
– is at the end of the lead remote from the PATIENT; and 
– contains a conductive part that is not separated from all PATIENT CONNECTION(S) by one 

MEANS OF PATIENT PROTECTION for a WORKING VOLTAGE equal to the MAXIMUM MAINS 
VOLTAGE. 

shall be constructed so that the said part cannot become connected to earth or possible 
hazardous voltage while the PATIENT CONNECTION(S) contact the PATIENT. 
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NOTE  Where the phrase “said part” is mentioned in this subclause, it refers to the “…conductive part of the 
connector that is not separated from all PATIENT CONNECTIONS….” from the first sentence of this subclause. 

In particular: 
– the said part shall not come into contact with a flat conductive plate of not less than 

100 mm diameter; 
– the AIR CLEARANCE between connector pins and a flat surface shall be at least 0,5 mm; 
– if able to be plugged into a mains socket, the said part shall be protected from making 

contact with parts at MAINS VOLTAGE by insulating means providing a CREEPAGE DISTANCE of 
at least 1,0 mm and a dielectric strength of 1 500 V and complying with 8.8.4.1; 

– the straight unjointed test finger with the same dimensions as the standard test finger of 
Figure 6 shall not make electrical contact with the said part if applied in the least 
favourable position against the access openings with a force of 10 N, unless the RISK 
MANAGEMENT PROCESS demonstrates that no unacceptable RISK exists from contact with 
objects other than a mains socket or a flat surface (e.g. corners or edges). 

Compliance is checked by inspection and test as required. 

8.5.3 *  MAXIMUM MAINS VOLTAGE 
The MAXIMUM MAINS VOLTAGE shall be determined as follows: 
– for single-phase or d.c. SUPPLY MAINS powered ME EQUIPMENT, including INTERNALLY 

POWERED ME EQUIPMENT that also has a means of connection to a SUPPLY MAINS, the 
MAXIMUM MAINS VOLTAGE is the highest RATED supply voltage; unless this is less than 
100 V, in which case the MAXIMUM MAINS VOLTAGE is 250 V; 

– for polyphase ME EQUIPMENT, the MAXIMUM MAINS VOLTAGE is the highest RATED phase to 
neutral supply voltage; 

– for other INTERNALLY POWERED ME EQUIPMENT, the MAXIMUM MAINS VOLTAGE is 250 V. 

8.5.4 *  WORKING VOLTAGE 
The WORKING VOLTAGE for each MEANS OF PROTECTION shall be determined as follows: 
– The input supply voltage to the ME EQUIPMENT shall be the RATED voltage or the voltage 

within the RATED voltage range which results in the highest measured value. 
– For d.c. voltages with superimposed ripple, the WORKING VOLTAGE is the average value if 

the peak-to-peak ripple does not exceed 10 % of the average value or the peak voltage if 
the peak-to-peak ripple exceeds 10 % of the average value. 

– The WORKING VOLTAGE for each MEANS OF PROTECTION forming DOUBLE INSULATION is the 
voltage to which the DOUBLE INSULATION as a whole is subjected. 

– For WORKING VOLTAGE involving a PATIENT CONNECTION not connected to earth, the situation 
in which the PATIENT is earthed (intentionally or accidentally) is regarded as a NORMAL 
CONDITION.  

– The WORKING VOLTAGE between the PATIENT CONNECTION(S) of an F-TYPE APPLIED PART and 
the ENCLOSURE is taken as the highest voltage appearing across the insulation in NORMAL 
USE including earthing of any part of the APPLIED PART. See also 8.5.2.1. 
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– For DEFIBRILLATION-PROOF APPLIED PARTS, the WORKING VOLTAGE is determined without 
regard to the possible presence of defibrillation voltages. See also 8.5.5 and 8.9.1.15. 

– In the case of motors provided with capacitors where a resonance voltage can occur 
between the point where a winding and a capacitor are connected together on the one 
hand and any terminal for external conductors on the other hand, the WORKING VOLTAGE 
shall be equal to the resonance voltage. 

8.5.5 DEFIBRILLATION-PROOF APPLIED PARTS 

8.5.5.1 *  Defibrillation protection 
The classification DEFIBRILLATION-PROOF APPLIED PART shall apply to the whole of one APPLIED 
PART. 
NOTE 1 This requirement does not apply to separate functions of the same APPLIED PART but the possibility of an 
OPERATOR receiving a shock from such parts should be considered in the RISK MANAGEMENT PROCESS. 

See 8.9.1.15 for the requirements for CREEPAGE DISTANCES and AIR CLEARANCES associated 
with a DEFIBRILLATION-PROOF APPLIED PART. 

Arrangements used to isolate the PATIENT CONNECTION(S) of a DEFIBRILLATION-PROOF APPLIED 
PART from other parts of ME EQUIPMENT shall be so designed that: 

a) During a discharge of a cardiac defibrillator to a PATIENT connected to a DEFIBRILLATION-
PROOF APPLIED PART, hazardous electrical energies, as determined by the peak voltage 
measured between the points Y1 and Y2 of Figure 9 and Figure 10 exceeding 1 V, do not 
appear on: 
– the ENCLOSURE, including connectors in PATIENT leads and cables when connected to 

the ME EQUIPMENT; 
NOTE 2 This requirement does not apply to a connecting lead from a DEFIBRILLATION-PROOF APPLIED PART 
or its connector when it is disconnected from the ME EQUIPMENT. 

– any SIGNAL INPUT/OUTPUT PART; 
– metal foil for test on which the ME EQUIPMENT is placed and which has an area at least 

equal to the base of the ME EQUIPMENT; or 
– PATIENT CONNECTIONS of any other APPLIED PART (whether or not classified as a 

DEFIBRILLATION-PROOF APPLIED PART). 

b) Following exposure to the defibrillation voltage, and any necessary recovery time stated in 
the ACCOMPANYING DOCUMENTS, the ME EQUIPMENT shall comply with relevant requirements 
of this standard and shall continue to provide BASIC SAFETY and ESSENTIAL PERFORMANCE. 

Compliance is checked by the following tests, for each DEFIBRILLATION-PROOF APPLIED PART in 
turn. 

•  Common-mode test 

The ME EQUIPMENT is connected to the test circuit as shown in Figure 9. The test voltage is 
applied to all the PATIENT CONNECTIONS of the DEFIBRILLATION-PROOF APPLIED PART connected 
together, excluding any that are PROTECTIVELY EARTHED or functionally earthed. 
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device 
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SIGNAL INPUT/OUTPUT PARTS 

1 
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PART FE 

FE

R 50 Ω

R 100 Ω

RCL 

S
VT 5 kV d.c. 

C 32 µF

L 500 µH 
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Unearthed ACCESSIBLE PARTS 

Foil in contact with 
non-conductive 
parts of ENCLOSURE 

PATIENT CONNECTIONS 

Foil at base of 
ME EQUIPMENT 

Protective earth 
CLASS I ME EQUIPMENT 

IEC   2392/05  

For legends, see Table 5. 

Components 
VT Test voltage 
S Switch for applying the test 

voltage 
R1, R2 Tolerance at ± 2 %, not less than 

2 kV 
RCL Current limiting resistor 
D1, D2 Small signal silicon diodes 

Other components toleranced at ± 5 % 

Figure 9 – Application of test voltage to bridged PATIENT CONNECTIONS 
for DEFIBRILLATION-PROOF APPLIED PARTS 

(see 8.5.5.1) 

•  Differential-mode test 

The ME EQUIPMENT is connected to the test circuit as shown in Figure 10. The test voltage is 
applied to each PATIENT CONNECTION of the DEFIBRILLATION-PROOF APPLIED PART in turn with all 
the remaining PATIENT CONNECTIONS of the same DEFIBRILLATION-PROOF APPLIED PART being 
connected to earth. 
NOTE  The differential-mode test is not used when the APPLIED PART consists of a single PATIENT CONNECTION. 
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During the above tests: 
– except for PERMANENTLY INSTALLED ME EQUIPMENT, the ME EQUIPMENT is to be tested with 

and without the PROTECTIVE EARTH CONDUCTOR connected (i.e. two separate tests); 

– insulating surfaces of APPLIED PARTS are covered with metal foil or, where appropriate, 
immersed in a 0,9 % saline solution; 

– any external connection to a FUNCTIONAL EARTH TERMINAL is removed; 
– parts specified 8.5.5.1 a) that are not PROTECTIVELY EARTHED are connected in turn to a 

display device; 
– the ME EQUIPMENT is connected to the SUPPLY MAINS and operated in accordance with the 

instructions for use. 

After the operation of S, the peak voltage between the points Y1 and Y2 is measured. Each 
test is repeated with VT reversed. 

After any recovery time stated in the ACCOMPANYING DOCUMENTS, determine that the 
ME EQUIPMENT continues to provide BASIC SAFETY and ESSENTIAL PERFORMANCE. 

8.5.5.2 Energy reduction test 
DEFIBRILLATION-PROOF APPLIED PARTS or PATIENT CONNECTIONS of DEFIBRILLATION-PROOF 
APPLIED PARTS shall incorporate a means so that the defibrillator energy delivered to a 100 Ω 
load is at least 90 % of the energy delivered to this load with the ME EQUIPMENT disconnected. 

Compliance is checked by the following test: 

The test circuit is shown in Figure 11. For this test, the ACCESSORIES such as cables, 
electrodes and transducers that are recommended in the instructions for use (see 7.9.2.14) 
are used. The test voltage is applied to each PATIENT CONNECTION or APPLIED PART in turn with 
all the remaining PATIENT CONNECTIONS of the same APPLIED PART being connected to earth. 

The PROCEDURE is as follows. 
a) Connect the APPLIED PART or PATIENT CONNECTION to the test circuit. 
b) Charge capacitor C to 5 kV d.c. with switch S in position A. 
c) Discharge capacitor C by actuating the switch S to position B, and measure the energy E1 

delivered to the 100 Ω load. 
d) Remove the ME EQUIPMENT under test from the test circuit and repeat steps b) and c) 

above, measuring the energy E2 delivered to the 100 Ω load. 
e) Verify that the energy E1 is at least 90 % of E2. 
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IEC   2393/05  

For legends, see Table 5. 

Components 
VT Test voltage 
S Switch for applying the test 

voltage 
R1, R2 Tolerance at ± 2 %, not less than 

2 kV  
RCL Current limiting resistor 
D1, D2 Small signal silicon diodes 

Other components toleranced at ± 5 % 

Figure 10 – Application of test voltage to individual PATIENT CONNECTIONS for 
DEFIBRILLATION-PROOF APPLIED PARTS 

(see 8.5.5.1) 
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PATIENT CONNECTIONS 4
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B A 
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IEC   2394/05  

For legends, see Table 5. 
Components 
S Switch for applying the test energy 
A, B Switch positions 
RCL Current limiting resistor 
Components toleranced at ± 5 % 

Figure 11 – Application of test voltage to test the delivered defibrillation energy 
(see 8.5.5.2) 

8.6 *  Protective earthing, functional earthing and potential equalization of 
ME EQUIPMENT 

8.6.1 *  Applicability of requirements 
The requirements of 8.6.2 to 8.6.8 (inclusive) apply unless the parts concerned comply with 
the requirements and tests of IEC 60950-1 for protective earthing and serve as MEANS OF 
OPERATOR PROTECTION but not as MEANS OF PATIENT PROTECTION. 

8.6.2 *  PROTECTIVE EARTH TERMINAL 
The PROTECTIVE EARTH TERMINAL of ME EQUIPMENT shall be suitable for connection to an 
external protective earthing system either by a PROTECTIVE EARTH CONDUCTOR in a POWER 
SUPPLY CORD and, where appropriate, by a suitable plug, or by a FIXED PROTECTIVE EARTH 
CONDUCTOR. 

The clamping means of the PROTECTIVE EARTH TERMINAL of ME EQUIPMENT for FIXED supply 
conductors or POWER SUPPLY CORDS shall comply with the requirements of 8.11.4.3. It shall not 
be possible to loosen the clamping means without the aid of a TOOL.  

Screws for internal PROTECTIVE EARTH CONNECTIONS shall be completely covered or protected 
against accidental loosening from the outside of ME EQUIPMENT. 
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Where an APPLIANCE INLET forms the supply connection to ME EQUIPMENT, the earth pin of the 
APPLIANCE INLET shall be regarded as the PROTECTIVE EARTH TERMINAL. 

The PROTECTIVE EARTH TERMINAL shall not be used for the mechanical connection between 
different parts of the ME EQUIPMENT or the fixing of any component not related to protective 
earthing or functional earthing. 

Compliance is checked by inspection of materials and construction, by manual tests, and by 
the test of 8.11.4.3. 

8.6.3 *  Protective earthing of moving parts 
Any PROTECTIVE EARTH CONNECTION shall not be used for a moving part unless the 
MANUFACTURER demonstrates that the connection will remain reliable during the EXPECTED 
SERVICE LIFE of the ME EQUIPMENT. 

Compliance is checked by inspection of the ME EQUIPMENT and if necessary inspection of the 
RISK MANAGEMENT FILE. 

8.6.4 Impedance and current-carrying capability 

a) *  PROTECTIVE EARTH CONNECTIONS shall be able to carry fault currents reliably and without 
excessive voltage drop. 

For PERMANENTLY INSTALLED ME EQUIPMENT, the impedance between the PROTECTIVE EARTH 
TERMINAL and any part that is PROTECTIVELY EARTHED shall not exceed 100 mΩ, except as 
allowed by 8.6.4 b). 

For ME EQUIPMENT with an APPLIANCE INLET the impedance between the earth pin in the 
APPLIANCE INLET and any part that is PROTECTIVELY EARTHED shall not exceed 100 mΩ, 
except as allowed by 8.6.4 b). 

For ME EQUIPMENT with a non-DETACHABLE POWER SUPPLY CORD the impedance between the 
protective earth pin in the MAINS PLUG and any part that is PROTECTIVELY EARTHED shall not 
exceed 200 mΩ, except as allowed by 8.6.4 b). 

Compliance is checked by the following test: 

A current of 25 A or 1,5 times the highest RATED current of the relevant circuit(s), 
whichever is greater (± 10 %), from a current source with a frequency of 50 Hz or 60 Hz 
and with a no-load voltage not exceeding 6 V, is passed for 5 s to 10 s through the 
PROTECTIVE EARTH TERMINAL or the protective earth contact in the APPLIANCE INLET or the 
protective earth pin in the MAINS PLUG and each PROTECTIVELY EARTHED part. 

The voltage drop between the parts described is measured and the impedance determined 
from the current and voltage drop. 

Where the product of the test current as specified above and the total impedance (i.e. the 
impedance being measured plus the impedance of the test leads and the contact 
impedances) would exceed 6 V, the impedance is first measured with a no-load voltage not 
exceeding 6 V.  

If the measured impedance is within the permitted limit, either the impedance measure-
ment is then repeated using a current source with a no-load voltage sufficient to deliver the 
specified current into the total impedance, or the current-carrying ability of the relevant 
protective earth conductor and protective earth connection is confirmed by checking that 
their cross sectional area is at least equal to that of the relevant current-carrying 
conductors. 
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b) *  The impedance of PROTECTIVE EARTH CONNECTIONS is allowed to exceed the values 
specified above if the relevant circuits have limited current capability such that, in case of 
short circuit of relevant insulation, the allowable values of the TOUCH CURRENT and the 
PATIENT LEAKAGE CURRENT in SINGLE FAULT CONDITION are not exceeded. 

Compliance is checked by inspection and if necessary by measurement of LEAKAGE 
CURRENT in the relevant SINGLE FAULT CONDITION. Transient currents occurring during the 
first 50 ms following the short circuit are disregarded. 

8.6.5 Surface coatings 
Conductive elements of ME EQUIPMENT that have surface coatings of poorly conducting 
material such as paint, and between which electrical contact is essential to a PROTECTIVE 
EARTH CONNECTION, shall have the coatings removed at the point of contact unless an 
investigation of the joint construction and the manufacturing PROCESS has demonstrated that 
the requirements for impedance and current-carrying capacity are assured without the 
removal of the surface coating. 

Compliance is checked by inspection. 

8.6.6 Plugs and sockets 
Where the connection between the SUPPLY MAINS and ME EQUIPMENT or between separate 
parts of ME EQUIPMENT that can be operated by persons other than SERVICE PERSONNEL is 
made via a plug and socket device, the PROTECTIVE EARTH CONNECTION shall be made before 
and interrupted after the supply connections are made or interrupted. This applies also where 
interchangeable parts are PROTECTIVELY EARTHED. 

Compliance is checked by inspection. 

8.6.7 *  POTENTIAL EQUALIZATION CONDUCTOR 
If ME EQUIPMENT is provided with a terminal for the connection of a POTENTIAL EQUALIZATION 
CONDUCTOR, the following requirements apply. 
– The terminal shall be accessible to the OPERATOR with the ME EQUIPMENT in any position of 

NORMAL USE. 
– The RISK of accidental disconnection shall be minimized in NORMAL USE. 
– The terminal shall allow the conductor to be detached without the use of a TOOL. 
– The terminal shall not be used for a PROTECTIVE EARTH CONNECTION. 
– The terminal shall be marked with symbol IEC 60417-5021 (DB:2002-10) (see Table D.1, 

symbol 8). 
– The instructions for use shall contain information on the function and use of the POTENTIAL 

EQUALIZATION CONDUCTOR together with a reference to the requirements of this standard 
for ME SYSTEMS. 

The POWER SUPPLY CORD shall not incorporate a POTENTIAL EQUALIZATION CONDUCTOR. 

Compliance is checked by inspection. 

8.6.8 FUNCTIONAL EARTH TERMINAL 
A FUNCTIONAL EARTH TERMINAL of ME EQUIPMENT shall not be used to provide a PROTECTIVE 
EARTH CONNECTION. 

Compliance is checked by inspection. 
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8.6.9 *  CLASS II ME EQUIPMENT 
If CLASS II ME EQUIPMENT with isolated internal screens is supplied with a POWER SUPPLY CORD 
having three conductors, the third conductor (connected to the protective earth contact of the 
MAINS PLUG) shall be used only as the functional earth connection to a FUNCTIONAL EARTH 
TERMINAL for these screens and shall be coloured green and yellow. 

The insulation of such internal screens and all internal wiring connected to them shall provide 
two MEANS OF PROTECTION. In such case, there shall be an explanation in the technical 
description. 

Compliance is checked by inspection and measurement. The insulation is tested as described 
in 8.8. 

8.7 LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS 

8.7.1 General requirements 

a) The electrical isolation providing protection against electric shock shall be of such quality 
that currents flowing through it are limited to the values specified in 8.7.3. 

b) The specified values of the EARTH LEAKAGE CURRENT, the TOUCH CURRENT, the PATIENT 
LEAKAGE CURRENT and the PATIENT AUXILIARY CURRENT apply in any combination of the 
following conditions: 
– at operating temperature and following the humidity preconditioning treatment, as 

described in 5.7; 
– in NORMAL CONDITION and in the SINGLE FAULT CONDITIONS specified in 8.7.2; 
– with ME EQUIPMENT energized in stand-by condition and fully operating and with any 

switch in the MAINS PART in any position; 
– with the highest RATED supply frequency; 
– with a supply equal to 110 % of the highest RATED MAINS VOLTAGE. 

8.7.2 *  SINGLE FAULT CONDITIONS 
The allowable values specified in 8.7.3 apply in the SINGLE FAULT CONDITIONS specified in 
8.1 b) except that: 
– where insulation is used in conjunction with a PROTECTIVE EARTH CONNECTION, short circuit 

of the insulation applies only in the circumstances specified in 8.6.4 b); 
– the only SINGLE FAULT CONDITION for the EARTH LEAKAGE CURRENT is the interruption of one 

supply conductor at a time; 
– LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENT are not measured in the SINGLE FAULT 

CONDITION of short circuiting of one constituent part of DOUBLE INSULATION. 

SINGLE FAULT CONDITIONS shall not be applied at the same time as the special test conditions 
of MAXIMUM MAINS VOLTAGE on APPLIED PARTS (8.7.4.7 b)) and non-PROTECTIVELY EARTHED parts 
of the ENCLOSURE (8.7.4.7 d)). 

8.7.3 *  Allowable values 

a) The allowable values specified in 8.7.3 b), c) and d) apply to currents flowing through the 
network of Figure 12 a) and measured as shown in this figure (or by a device measuring 
the frequency contents of the currents as defined in Figure 12 b)). The values apply to d.c. 
and a.c. and composite waveforms. Unless stated otherwise they may be d.c. or r.m.s. 
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b) The allowable values of the PATIENT LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS 
are stated in Table 3 and Table 4. The values of a.c. apply to currents having a frequency 
not less than 0,1 Hz. 

c) The allowable values of the TOUCH CURRENT are 100 µA in NORMAL CONDITION and 500 µA in 
SINGLE FAULT CONDITION. 

d) The allowable values of the EARTH LEAKAGE CURRENT are 5 mA in NORMAL CONDITION and 
10 mA in SINGLE FAULT CONDITION. For PERMANENTLY INSTALLED ME EQUIPMENT connected to 
a supply circuit that supplies only this ME EQUIPMENT, a higher value of EARTH LEAKAGE 
CURRENT is allowed. 
NOTE  Local regulation can establish limits for protective earth currents of the installation. See also 
IEC 60364-7-710 [10]. 

e) Additionally, regardless of waveform and frequency, no LEAKAGE CURRENT shall exceed 
10 mA r.m.s. in NORMAL CONDITION or in SINGLE FAULT CONDITION when measured with a 
non-frequency-weighted device. 

R1

R2 Z V
Voltage 
measuring 
instrument b) 

R1 10 kΩ ± 5 %a) 

R2   1 kΩ ± 5 %a) 

C1   0,015 µF ± 5 % 
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a) Measuring device b) Frequency characteristics 
IEC   2395/05  

MDNOTE      The network and voltage measuring instrument above are replaced by the symbol                           in the
following figures.

    Non-inductive components
    Resistance ≥ 1 MΩ and capacitance ≤ 150 pF
    Z(f ) is the transfer impedance of the network, i.e. Vout/Iin, for a current of frequency f .

a)
b)
c)

 
Figure 12 – Example of a measuring device and its frequency characteristics 

(see 8.7.3) 
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Table 3 – *  Allowable values of PATIENT LEAKAGE CURRENTS and PATIENT AUXILIARY 
CURRENTS under NORMAL CONDITION and SINGLE FAULT CONDITION 

Current in µA 

     TYPE B 
APPLIED 

PART 

TYPE BF 
APPLIED 

PART 

TYPE CF 
APPLIED 

PART 

Current Description Reference Measuring
Circuit 

 
NC SFC NC SFC NC SFC 

d.c. 10 50 10 50 10 50 PATIENT 
AUXILIARY 
CURRENT 

 8.7.4.8 Figure 19 

a.c. 100 500 100 500 10 50 

d.c. 10 50 10 50 10 50 From PATIENT 
CONNECTION to 

earth 
8.7.4.7 a) Figure 15 

a.c. 100 500 100 500 10 50 

d.c. 10 50 10 50 10 50 

PATIENT 
LEAKAGE 
CURRENT 

Caused by an 
external voltage 

on a SIP/SOP 
8.7.4.7 c) Figure 17 

a.c. 100 500 100 500 10 50 

d.c. 50 100 50 100 50 100 With the same 
types of APPLIED 
PART connected 

together 

8.7.4.7 a) 
and 

8.7.4.7 h) 

Figure 15 
and 

Figure 20 
a.c. 500 1 000 500 1 000 50 100 

d.c. 50 100 50 100 50 100 

Total 
PATIENT 
LEAKAGE 

CURRENT a 

Caused by an 
external voltage 

on a SIP/SOP 

8.7.4.7 c) 
and 

8.7.4.7 h) 

Figure 17 
and 

Figure 20 
a.c. 500 1 000 500 1 000 50 100 

Key 
NC = NORMAL CONDITION 
SFC = SINGLE FAULT CONDITION 

NOTE 1 For EARTH LEAKAGE CURRENT see 8.7.3 d). 

NOTE 2 For TOUCH CURRENT see 8.7.3 c). 

a Total PATIENT LEAKAGE CURRENT values are only applicable to equipment having multiple APPLIED PARTS. See 
8.7.4.7 h). The individual APPLIED PARTS shall comply with the PATIENT LEAKAGE CURRENT values. 
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Table 4 – *  Allowable values of PATIENT LEAKAGE CURRENTS under the special test 
conditions identified in 8.7.4.7 

Current in µA 

Current Description a Reference Measuring 
Circuit 

TYPE B 
APPLIED 

PART 

TYPE BF 
APPLIED 

PART 

TYPE CF 
APPLIED 

PART 

Caused by an 
external voltage on 

the PATIENT 
CONNECTION of an F-

TYPE APPLIED PART 

8.7.4.7 b) Figure 16 Not 
applicable 5 000 50 

PATIENT 
LEAKAGE 
CURRENT Caused by an 

external voltage on a 
metal ACCESSIBLE 

PART not 
PROTECTIVELY 

EARTHED 

8.7.4.7 d) Figure 18 500 500 – c 

Caused by an 
external voltage on 

the PATIENT 
CONNECTION of an F-

TYPE APPLIED PART 

8.7.4.7 b) 
and 

8.7.4.7 h) 

Figure 16 
and 

Figure 20 

Not 
applicable 5 000 100 

Total 
PATIENT 
LEAKAGE 

CURRENT b 
Caused by an 

external voltage on a 
metal ACCESSIBLE 

PART not 
PROTECTIVELY 

EARTHED 

8.7.4.7 d) 
and 

8.7.4.7 h) 

Figure 18 
and 

Figure 20 
1 000 1 000 – c 

a The condition referred to in Table IV of the second edition as “MAINS VOLTAGE on APPLIED PART”, and treated 
in that edition as a SINGLE FAULT CONDITION, is treated in this edition as a special test condition. The test with 
MAXIMUM MAINS VOLTAGE on a non-PROTECTIVELY EARTHED ACCESSIBLE PART is also a special test condition, 
but the allowable values are the same as for SINGLE FAULT CONDITION. See also the rationales for 8.5.2.2 and 
8.7.4.7 d). 

b Total PATIENT LEAKAGE CURRENT values are only applicable to equipment having multiple APPLIED PARTS. See 
8.7.4.7 h). The individual APPLIED PARTS shall comply with the PATIENT LEAKAGE CURRENT values. 

c This condition is not tested with TYPE CF APPLIED PARTS because it is covered by the test with MAXIMUM MAINS 
VOLTAGE on the APPLIED PART. See also the rationale for 8.7.4.7 d). 

8.7.4 Measurements 

8.7.4.1 General 
The LEAKAGE CURRENT and PATIENT AUXILIARY CURRENT test figures referenced in 8.7.4.5 to 
8.7.4.8 (Figure 13 to Figure 19 inclusive) show suitable test configurations for use in 
conjunction with the test PROCEDURES specified in these subclauses. It is recognized that 
other test figures can yield accurate results. However if the test results are close to the 
allowed values or if there is any doubt as to the validity of the test results, the applicable test 
figure is to be used as the deciding factor. 

a) The EARTH LEAKAGE CURRENT, the TOUCH CURRENT, the PATIENT LEAKAGE CURRENT and the 
PATIENT AUXILIARY CURRENT are measured after the ME EQUIPMENT has been brought up to 
operating temperature in accordance with the requirements of 11.1.3 c). 
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b) Where examination of the circuit arrangement and the arrangement of components and 
material of the ME EQUIPMENT shows no possibility of any HAZARDOUS SITUATION, the number 
of tests can be reduced. 

 

  

1

4 

4 

S5 

S1 

S10

S12

P1 

P1 

P1 

P1 

P1 

FE
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V 
Mains 

T1 

MD

IEC   2396/05 

 

For legends, see Table 5. 

Key 
Measure in all possible combinations of 
positions of S5, S10 and S12 with: 
S1 closed (NORMAL CONDITION), and 
S1 open (SINGLE FAULT CONDITION). 

 
Example with the measuring supply circuit of Figure F.1 

Figure 13 – Measuring circuit for the EARTH LEAKAGE CURRENT of CLASS I ME EQUIPMENT,  
with or without APPLIED PART 

(see 8.7.4.5) 
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Example with the measuring supply circuit of Figure F.1. 

Figure 14 – Measuring circuit for the TOUCH CURRENT 
(see 8.7.4.6) 

For legends, see Table 5. 

Key 
Measure (with S7 closed if CLASS I equipment) under all possible 
combinations of positions of S1, S5, S9, S10, and S12. 
S1 open is SINGLE FAULT CONDITION. 
CLASS I equipment only: 
Measure with S7 open (SINGLE FAULT CONDITION) and with S1 closed 
under all possible combinations of S5, S9, S10 and S12. 
For CLASS II equipment, the PROTECTIVE EARTH CONNECTION and S7 are 
not used. 
Transformer T2 is used if required (see 8.1 a)) 
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For legends, see Table 5. 

Key 
Measure (with S7 closed if CLASS I ME EQUIPMENT) under all possible 
combinations of positions of S1, S5, S10 and S13. 
S1 open is SINGLE FAULT CONDITION. 
CLASS I ME EQUIPMENT only: 
Measure with S7 open (SINGLE FAULT CONDITION) and with S1 closed under 
all possible combinations of S5, S10 and S13. 
For CLASS II ME EQUIPMENT, the PROTECTIVE EARTH CONNECTION and S7 are 
not used. 

 
Example with the measuring supply circuit of Figure F.1. 

Figure 15 – Measuring circuit for the PATIENT LEAKAGE CURRENT from the 
PATIENT CONNECTION to earth 

(see 8.7.4.7 a)) 
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For legends, see Table 5. 

Key 
Measure (with S7 closed, if CLASS I ME EQUIPMENT) WITH S1 closed under all 
possible combinations of positions of S5, S9, S10 and S13. 
For CLASS II ME EQUIPMENT, the PROTECTIVE EARTH CONNECTION and S7 are 
not used. 

 
Example with the measuring supply circuit of Figure F.1. 

Figure 16 – Measuring circuit for the PATIENT LEAKAGE CURRENT via the PATIENT 
CONNECTION(S) of an F-TYPE APPLIED PART to earth caused by an external voltage on the 

PATIENT CONNECTION(S) 
(see 8.7.4.7 b)) 
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For legends, see Table 5. 

Key 
Measure (with S7 closed, if CLASS I ME EQUIPMENT) under all possible combinations of positions of S1, S5, S9, 
S10 and S13 (S1 open is SINGLE FAULT CONDITION). 
CLASS I ME EQUIPMENT only: 
Measure with S7 open (SINGLE FAULT CONDITION) and with S1 closed under all possible combinations of S5, 
S9, S10 and S13. 
For CLASS II ME EQUIPMENT, the PROTECTIVE EARTH CONNECTION and S7 are not used. 

 
Example with the measuring supply circuit of Figure F.1. 

Figure 17 – Measuring circuit for the PATIENT LEAKAGE CURRENT from PATIENT 
CONNECTION(S) to earth caused by an external voltage on a SIGNAL INPUT/OUTPUT PART 

(see 8.7.4.7 c)) 
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For legends, see Table 5. 

Key 
Measure with S1 closed (and with S7 closed, if CLASS I ME EQUIPMENT) under all possible combinations of 
positions of S5, S9 and S10 

For CLASS II ME EQUIPMENT, the PROTECTIVE EARTH CONNECTION and S7 are not used. 

 
Example with the measuring supply circuit of Figure F.1. 

Figure 18 – Measuring circuit for the PATIENT LEAKAGE CURRENT from PATIENT 
CONNECTION(S) to earth caused by an external voltage on a metal ACCESSIBLE PART that is 

not PROTECTIVELY EARTHED 
(see 8.7.4.7 d)) 
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