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FOREWORD

This amendment 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.

The text of this amendment is based on the following documents:

rulo Report on V(Jlillg

62A/1389/FDIS 62A/1404/RVD

Full information on the voting for the approval of this amendment can be found in theyréport or
oting indicated in the above table.

The committee has decided that the contents of this amendment and the base publication wil|
femain unchanged until the stability date indicated on the IEC) web site undef
Inttp://webstore.iec.ch" in the data related to the specific publication. At this date, thd
publication will be

{ reconfirmed,

1 withdrawn,

1 replaced by a revised edition, or

{ amended.

NOTE The attention of the users of this document is drawp~{o, the fact that equipment manufacturers and testin

grganizations may need a transitional period following publication of a new, amended or revised IEC or 1S(
publication in which to make products in accordance . with the new requirements and to equip themselves fo
q

-~

onducting new or revised tests. It is the recommendation of the committee that the content of this publication b
dopted for mandatory implementation nationally not‘earlier than 3 years from the date of publication.

MPORTANT - The 'colour inside’ logo on the cover page of this publication indicateg
that it contains colours which)are considered to be useful for the correct understanding
pf its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION TO AMENDMENT 2

The third edition of IEC 60601-1 was published in 2005 and amended in 2012. Since the
publication of IEC 60601-1:2005/AMD1:2012, the IEC Subcommittee (SC) 62A Secretariat has
been collecting issues from a variety of sources including comments from National Committees
and questions submitted to IEC/SC 62A/Working Group (WG) 14. At the November 2015
meeting of IEC/SC 62A in Kobe, Japan, the subcommittee initiated a process to identify high-
priority issues that need to be considered in Amendment 2 and should not wait until the fourth
edition of IEC 60601-1, which is presently targeted for publication sometime after 2024.

hose issues selected for inclusion on the final "short list" to be addressed in Amendmént ™2
ere those approved by a 2/3 majority of the National Committees present and voting)at the
rankfurt meeting of SC 62A. At the meeting held on 10 October 2016, 109 itéms weré
resented to the National Committees present. A total of 78 items received the «equired 2/3
ajority of the National Committees present and voting and were included in the “short list" fof
onsideration in preparing Amendment 2. All remaining issues have been placedion a "long list
r consideration in the fourth edition of IEC 60601-1.

he "short list" of issues was documented in the design specification\for Amendment 2. Th
esponsible expert groups were directed to consider each issue assigned to it in Clause 6 o
he design specification and develop an appropriate solution fof-the identified problem. Tha
inal solution in this amendment can encompass any technicalsolution proposed by the autho
f the issue or it can involve a different solution developed by the expert group. The exper
roup can also have recommended that no change to the Standard was justified by the proble

tatement.

ecause this is an amendment to the 2005 edition of IEC 60601-1, the style in force at the tim
f publication of IEC 60601-1 has been applied to this amendment. The style specified i
ISO/IEC Directives, Part 2:2018 has only been applied when implementing the new styl
iuidance would not result in additional editorial changes. For example, notes to definitions ar
esignated as "NOTE" rather than "Notete’entry" in Clause 3.

Users of this document should nete,that when constructing the dated references to specifi
lements in a standard, such as definitions, amendments are only referenced if they modifieq
Iée text being cited. For example, if a reference is made to a definition that has not beer
odified by an amendment,\then the reference to the amendment is not included in the date
feference.
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INTRODUCTION

Add, after the existing last paragraph, the following paragraph:

Throughout this document, there are many references to, and requirements incorporated from
IEC 60950-1. Some of these requirements are derived from IEC 60950-1. For example, the
requirements for spaces filled by insulating compound in 8.9.3. In other cases, the requirements
are mcorporated by a normatlve reference to IEC 60950-1:2005. For example, the reqwrements

incorporated by reference are primarily found in Clause 8 of this document including many-o
he tables used to determine the requirements for MEANS OF PROTECTION, primarily MEANS Of
PERATOR PROTECTION and INSULATION CO-ORDINATION. The requirements incorporated by
eference are addressed in Amendment 2. The derived requirements will be addressed-during
he development of the fourth edition of this document.

1.3 * Collateral standards

Replace the existing second paragraph with:
MApplicable collateral standards shall apply together with this standard.
Delete the existing third paragraph.

1.4 * Particular standards

Replace the existing first paragraph with:

In the IEC 60601 series, particular standards specify BASIC SAFETY and ESSENTIAL PERFORMANCE
flequirements for the particular ME EQUIPMENT and ME SYSTEMS. Particular standards may
odify, replace or delete requirements _contained in this standard and applicable collateral
tandards as appropriate for the particular ME EQUIPMENT and ME SYSTEMS under consideration

eplace the existing second paragraph with:

requirement of a particularstandard takes priority over this standard and applicable collatera|
tandards.

* Normative-references

eplace the.existing second paragraph with:

o publication of this standard, shall apply together with this standard when applicable. They shal
e‘considered as being included among the normative references below. See 1.3.

iTTENTION: Additional collateral standards of the IEC 60601 series, which are issued subsequenr

Replace the following existing references to IEC 60601-1-2, IEC 60601-1-3 modified by
Amendment 1, IEC 60601-1-6 and IEC 60601-1-8 by the following new references:

IEC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral standard: Electromagnetic disturbances -
Requirements and tests

Amendment 1:2020

IEC 60601-1-3:2008, Medical electrical equipment — Part 1-3: General requirements for basic
safety and essential performance — Collateral Standard: Radiation protection in diagnostic X-
ray equipment

Amendment 1:2013
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IEC 60601-1-6:2010, Medical electrical equipment — Part 1-6: General requirements for basic
safety and essential performance — Collateral standard: Usability

Amendment 1:2013

Amendment 2:2020

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems
Amendment 1:2012

: P -SW-_V_V-V_\
RITICTIUITICTIU £.£2UZU

\dd the following new reference to the list:

IEC 60747-5-5:2007, Semiconductor devices — Discrete devices — Part 5-5: Optoelectronig
evices — Photocouplers

Replace, in the existing reference to IEC 60825-1,"2007" with "2014".
Replace the existing references to IEC 60950-1 and IEC 62304 by the following new references}

IEC 60950-1:2005, Information technology equipment — Safety ©\Part 1: General requirement$
Amendment 1:2009
Amendment 2:2013

IEC 62304:2006, Medical device software — Software life cycle processes
Amendment 1:2015

\dd the following normative references to theexisting list:

IEC 62133-2, Secondary cells and batteriés containing alkaline or other non-acid electrolytes 1
bafety requirements for portable sealed-secondary lithium cells, and for batteries made from
them, for use in portable applications= Part 2: Lithium systems

IEC 62368-1:2018, Audio/vide6, information and communication technology equipment +
Part 1: Safety requirements

Replace the existing. references to ISO 7000-DB:2004 by the following new referencef
[SO 7000, Graphical'symbols for use on equipment

Replace, in the‘existing reference to ISO 7010, "2011" with "2019".
Replace( in“the existing reference to ISO 14971, "2007" with "2019".

Replace, in the existing reference to ISO 15223-1, "2012" with "2016".

3 * Terminology and definitions

3.38
* HARM

Replace the existing term and definition, modified by Amendment 1, with:

3.38
* HARM
injury or damage to the health of people or animals, or damage to property or the environment

[ISO 14971:2019, definition 3.3, modified — "Or animals" added to the definition.]


https://iecnorm.com/api/?name=4aa31b1fc08d4622b331c84e1ac3d6ae

-6 - IEC 60601-1:2005/AMD2:2020
© IEC 2020

3.39
HAZARD

Replace the existing source statement for definition, modified by Amendment 1, with:
[ISO 14971:2019, definition 3.4]

3.40
* HAZARDOUS SITUATION

eplace the existing term and derinition, modiried by Amendment T, with:

.40

HAZARDOUS SITUATION
ircumstance in which people, property, or the environment is/are exposed to gne or mor¢
AZARDS

ISO 14971:2019, definition 3.5, modified — Note 1 to entry deleted.]

.44
TENDED USE
TENDED PURPOSE

eplace the existing term and definition, modified by Amendmehnt 1, with:

.44

TENDED USE

TENDED PURPOSE

se for which a product, PROCESS or service/is”intended according to the specifications
instructions and information provided by the MANUFACTURER

NOTE 1 The intended medical indication, PATIENT. Population, part of the body or type of tissue interacted with, usef
profile, use environment, and operating principlé.are typical elements of the INTENDED USE.

INOTE 2 INTENDED USE should not be confused with NORMAL USE. While both include the concept of use as intende
hy the MANUFACTURER, INTENDED USE foeuses on the medical purpose while NORMAL USE incorporates not only the¢
rmedical purpose, but maintenance, trafnisport, etc. as well.

ISO 14971:2019, definition 3.6, modified — Note 2 added.]

.55
ANUFACTURER

eplace the existing term and definition, modified by Amendment 1, with:

.55

ANUFACTURER
atufalor legal person with responsibility for the design, manufacture, packaging, or labelling
fAME EQUIPMENT, assembling an ME SYSTEM, or adapting ME EQUIPMENT or an ME SYSTEM

by another person(s)

NOTE 1 1SO 13485 [30] defines “labelling” as "label, instructions for use, and any other information that is related
to identification, technical description, INTENDED PURPOSE and proper use of the ME EQUIPMENT or ME SYSTEM, but
excluding shipping 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 14971:2019, definition 3.9.
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3.72
OBJECTIVE EVIDENCE

Replace the existing source statement for definition, modified by Amendment 1, with:
[ISO 14971:2019, definition 3.11]

3.88
PROCEDURE

ISO 14971:2019, definition 3.13, modified — Note 1 to entry deleted.]

.89
ROCESS

eplace the existing term and definition, modified by Amendment 1, with:

.89
ROCESS
et of interrelated or interacting activities that use inputs to deliveran intended result

OTE 1 Whether the “intended result” of a PROCESS is called output, preduct or service depends on the context of
e reference.

OTE 2 Inputs to a PROCESS are generally the outputs of other PROCESSES and outputs of a PROCESS are generall
e inputs to other PROCESSES.

OTE 3 Two or more interrelated and interacting PROCESSES,in series can also be referred to as a PROCESS.

ISO 14971:2019, definition 3.14]

\dd the following NOTES and replace the existing source statement for definition, modified by
\mendment 1, with:

NOTE 1 RECORDS can be used,-for example, to formalize traceability and to provide evidence of VERIFICATION|
preventive action and corrective action.

OTE 2 Generally RECGORDS need not be under revision control.

ISO 14971:2019) definition 3.16]

.100
ESIDUAL-RISK

eplace the existing term and definition, modified by Amendment 1, with:

3.100
RESIDUAL RISK
RISK remaining after RISK CONTROL measures have been implemented

[ISO 14971:2019, definition 3.17]

3.102
RISK

Replace the existing source statement for definition, modified by Amendment 1, with:

[1SO 14971:2019, definition 3.18]
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3.103
RISK ANALYSIS

Replace the existing source statement for definition, modified by Amendment 1, with:

[1SO 14971:2019, definition 3.19]

3.104
RISK ASSESSMENT

ISO 14971:2019, definition 3.20]

.105
ISK CONTROL

eplace the existing source statement for definition, modified by Amendment'1, with:
ISO 14971:2019, definition 3.21]

.106
ISK EVALUATION

eplace the existing source statement for definition, modified by Amendment 1, with:
ISO 14971:2019, definition 3.23]

107
ISK MANAGEMENT

eplace the existing term and definition, modified by Amendment 1, with:

.107
ISK MANAGEMENT
ystematic application of management policies, PROCEDURES and practices to the tasks o

nalysing, evaluating, controlling and monitoring RISK

OTE For the purposes of this ;standard, RISK MANAGEMENT does not include planning for or monitoring of productio
nd post-production information; whereas this is required for compliance with ISO 14971 (see 4.2.2).

ISO 14971:2019definition 3.24, modified — NOTE added.]

.108
ISK MANAGEMENT FILE

eplacexthe existing NOTE and source statement for definition, modified by Amendment 1, with|

)

OTE All safety related information including MANUFACTURER'S calculations, test results, etc. is considered to b

part of the RISK MANAGEMENT FILE. See also 4.2.

[ISO 14971:2019, definition 3.25, modified — NOTE added.]
3.114
SEVERITY

Replace the existing source statement for definition, modified by Amendment 1, with:

[1SO 14971:2019, definition 3.27]
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3.136
USABILITY

Replace the existing term and definition, modified by Amendment 1, with:

3.136

USABILITY

characteristic of the OPERATOR interface that facilitates use and thereby establishes
effectiveness, efficiency, and OPERATOR satisfaction in the intended use environment

IEC 62366-1:2015, definition 3.16, modified — Replace "user" with "OPERATOR" in two places
nd delete Note 1 to entry.]

137
SABILITY ENGINEERING

eplace the existing term and definition, modified by Amendment 1, with:

137

SABILITY ENGINEERING

UMAN FACTORS ENGINEERING
pplication of knowledge about human behaviour, abilities, limitations, and other characteristic
the design of ME EQUIPMENT (including software), systems and’ tasks to achieve adequat¢
SABILITY

IEC 62366-1:2015, definition 3.17, modified — Replace."meédical devices" with "ME EQUIPMENT]
nd delete Note 1 to entry.]

.138
ERIFICATION

eplace the existing NOTES and source, statement or definition, modified by Amendment 1
ith:

OTE 1 The OBJECTIVE EVIDENCE needed for a VERIFICATION can be the result of an inspection or of other forms of
etermination such as performing alternative calculations or reviewing documents.
OTE 2 The activities carried out for'VERIFICATION are sometimes called a qualification PROCESS.

OTE 3 The word “verified”/is used to designate the corresponding status.

ISO 14971:2019, definition 3.31]

.146
RIMARY OPERATING FUNCTION

eplace(the existing term and definition, added by Amendment 1, with:

.146

TING FUNCTION
function that involves OPERATOR interaction that is related to the safety of the ME EQUIPMENT

[IEC 62366-1:2015, definition 3.11, modified — Replace "user" with "OPERATOR" and "medical
device" with "ME EQUIPMENT", and delete Note 1 to entry and Note 2 to entry.]

3.147
USABILITY ENGINEERING FILE

For the existing definition, added by Amendment 1, replace "[I[EC 62366:2007, definition 3.19]"
with "[IEC 62366-1:2015, definition 3.18]".
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Add, after the existing definition 3.147, added by Amendment 1, the following new terms and
definitions:

3.148

ELECTROMAGNETIC DISTURBANCE

EM DISTURBANCE

any electromagnetic phenomenon that could degrade the performance of a device, equipment
or system

NOTE An ELECTROMAGNETIC DISTURBANCE can be electromagnetic noise, an unwanted signal or a change in _th¢
propagation medium itself.

IEC 60601-1-2:2014, definition 3.3]

3.149
IGH PRIORITY
indicating that immediate OPERATOR response is required

OTE 1 The priority is assigned through RISK ANALYSIS.

OTE 2 Immediate implies the interruption of current workflow is expected.

IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD2:2020, definition 3.22, modified — Internal
eference to IEC 60601-1-8, 6.1.2 in NOTE 1 deleted and bibliographic citations removed fro
OTE 2.]

.150
INFORMATION SIGNAL
any signal that is not an ALARM SIGNAL or a remindér signal

EXAMPLE 1 ECG waveform
EXAMPLE 2 SpO2 tone
EXAMPLE 3 Fluoroscopy beam-on indication

OTE An advisory is a type of INFORMATION SIGNAL.

[SOURCE: IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD2:2020, definition 3.23]

.151
OW PRIORITY
indicating that GPERATOR awareness is required and future action might be needed

OTE 1 The/priority is assigned through RISK ANALYSIS.

OTE 2-Awareness implies the planning of future workflow is expected.

IEC.60601-1-8:2006/AMD2:2020, definition 3.27, modified — Internal reference to IEC 60601}

=0, O. 1. NU dciclclU dlifu Dionoyglrdp d LU ove«a U NUJ

3.152

* MAXIMUM EQUIPMENT PRESSURE

the maximum gauge pressure to which a part of ME EQUIPMENT can be subjected in NORMAL
CONDITION and SINGLE FAULT CONDITION

3.153
MEDIUM PRIORITY
indicating that prompt OPERATOR response is required

NOTE 1 The priority is assigned through RISK ANALYSIS.
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NOTE 2 Prompt implies the re-planning of current workflow is expected.

[IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD2:2020, definition 3.28, modified — Internal
reference to IEC 60601-1-8, 6.1.2 in NOTE 1 deleted and bibliographic citations removed from
NOTE 2.]

3.154
SAFETY SIGN
sign giving a general safety message, obtained by a combination of a colour and geometric

Tnessage

g}ISO 7010:2019, definition 3.3, modified — Replace "gives a particular safety message"with
ives a general or particular safety message".]

4.2.1 Introduction to RISK MANAGEMENT

Replace, in the existing second paragraph, added by Amendment 1\"ISO 14971" with
11SO 14971:2019" (3 places).

4.2.2 General requirement for RISK MANAGEMENT

Replace, in the introductory paragraph before the dashés, added by Amendment 1
11SO 14971:2007" with "1ISO 14971:2019".

Replace the existing first and second dashes, added byyAmendment 1, with:

+ the planning for and execution of production and’post-production monitoring (subclause 4.1
fourth dash, subclause 4.4, item g), and Clause 10 of ISO 14971:2019), and

+ periodic reviews of the suitability of thé“RISK MANAGEMENT PROCESS (third paragraph of
ISO 14971:2019, subclause 4.2).

Figure 6 — Standard test finger (sge*5.9.2.1)

Replace, in the existing NOTE 3 of this figure, the reference to "IEC 60950-1" with
IEC 60950-1:2005".

6.3 * Protection against harmful ingress of water or particulate matter

Delete, in the existing title, the asterisk (*).

7.1.2 * Legibility of markings

Replacel_in'the existing first dash, "safety signs" with "SAFETY SIGNS".

1.23 * Consult ACCOMPANYING DOCUMENTS

Replace the existing subclause, modified by Amendment 1, with:

When the MANUFACTURER uses consulting the ACCOMPANYING DOCUMENTS as a primary RISK
CONTROL measure for a specific RISK (e.g. the instructions for use contain information for safety)
and the USABILITY ENGINEERING PROCESS determines that marking the ME EQUIPMENT is required
for the effectiveness of the RISK CONTROL, the ME EQUIPMENT shall be marked with the refer to
instruction manual/booklet mandatory action SAFETY SIGN ISO 7010-M002 (see Table D.2,
SAFETY SIGN 10).

Otherwise, symbol ISO 7000-1641 (2004-01) (see Table D.1, symbol 11) may be used to advise
the OPERATOR of the location of the instructions for use or to consult the ACCOMPANYING
DOCUMENTS.


https://iecnorm.com/api/?name=4aa31b1fc08d4622b331c84e1ac3d6ae

-12 - IEC 60601-1:2005/AMD2:2020
© IEC 2020

7.2.5 ME EQUIPMENT intended to receive power from other equipment

Replace, in the existing second dash modified by Amendment 1, "safety sign" with "SAFETY SIGN"
in two places.

7.2.9 IP classification

Replace the existing second paragraph with:

[ 5
IPXX) or is specified as IP00, IPX0 or IPOX, then the ME EQUIPMENT or its parts need not\bg
arked as such.

7.2.10 * APPLIED PARTS

Replace, in the final paragraph, "safety sign" with "SAFETY SIGN" in two places.

71.2.13 Physiological effects (safety signs and warning statements)

~

Replace, in the existing title, "safety signs" with "SAFETY SIGNS"j and in the existing firs
paragraph, "safety sign" with "SAFETY SIGN" in two places.

1.2.17 Protective packaging

Replace, in the existing third paragraph, "safety sign" with*""SAFETY SIGN".

71.3.2 * HIGH VOLTAGE parts

Replace, in the existing paragraph, modified by Amendment 1, "safety sign" with "SAFETY SIGN"

7.3.3 Batteries

Replace the existing third paragraph-with:

(Vhere lithium batteries or fuel(cells are incorporated and where incorrect replacement (e.g
fleversed polarity) would result in a HAZARDOUS SITUATION (such as excessive temperatures, firg
r explosion), a warning_indicating that replacement by inadequately trained personnel coulq
esult in such a HAZARDOUS SITUATION shall be given in addition to the identifying marking
eferring to information stated in the ACCOMPANYING DOCUMENTS.

.3.7 Supply terminals

elete, in)the existing first paragraph, modified by Amendment 1, "unless it can be
emonstrated that no unacceptable RISK can result if connections are interchanged".

41" * Power switches

Delete, in the existing first paragraph modified by Amendment 1, "or its parts,".

Add, after the third dash of the existing third paragraph modified by Amendment 1, the following
paragraphs:

Switches used to control power to parts of ME EQUIPMENT shall have their “on” and “off”
positions:
— marked with symbols as specified above; or

— with IEC 60417-5264 (2002-10) and IEC 60417-5265 (2002-10) (see Table D.1, symbols 16
and 17); or
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— indicated by an adjacent indicator light; or
— indicated by other unambiguous means.

A switch that brings the ME EQUIPMENT into the "stand-by" condition may be indicated by use of
symbol IEC 60417-5009 (2015-03) (see Table D.1, Symbol 29).

7.4.2 * Control devices

Delete, in the existing first paragraph, modified by Amendment 1, ", e.g. by use of symbols
[ - - an - - S€E€ Table D. T, symbols 16 an [

Delete the existing final paragraph, modified by Amendment 1.

1.5 Safety signs

Replace, in the existing title, "Safety signs" with "SAFETY SIGNS", in the existing\first paragraph
nodified by Amendment 1, "safety sign" with "SAFETY SIGN" in three places\and in the existing
$econd paragraph, "safety sign" with "SAFETY SIGN".

Replace, in existing list item a), "safety sign" with "SAFETY SIGN" angd."safety signs" with "SAFET
$IGNS".

Replace, in existing list items b), ¢) and d), "safety sign" with"SAFETY SIGN".

Replace, in the existing third paragraph, "safety signy™ with "SAFETY SIGN", and in NOTE 2
feplace "safety signs" with "SAFETY SIGNS".

Replace, in the existing fourth and fifth paragraphs, "safety signs" with "SAFETY SIGNS".

7.8.1 Colours of indicator lights

\dd an asterisk (*) at the beginning.-of the subclause title.
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Table 2 — Colours of indicator lights and their meaning for ME EQUIPMENT
Replace the existing table and its title with the following new table:
Table 2 — Colours and meanings of indicator lights
and alarm indicator lights for ME EQUIPMENT
Name On when Indicator light 2 | Alarm indicator | Accompanied by Operator
light sound requirement
[Varning © HAZARDOUS Red, not flashing |- —C Avoidance of a
SITUATION is to be HAZARDOUS
avoided SITUATION which
could cause dedth
or sefious injury
Caution P HAZARDOUS Yellow, not - - Avoidance of a
SITUATION is to be [flashing HAZARDOUS
avoided SITUATION which
could cause mirjor
or moderate injyry
or equipment
damage
Ready for use ME EQUIPMENT is |Green - - -
ready for use
HIGH PRIORITY Interruption of - Red, flashing ¢ Typically ¢ Immediate action
A\LARM CONDITION |current workflow is to prevent injury
needed
MEDIUM PRIORITY |Re-planning of - Yellow, flashing ¢ [Typically ¢ Prompt action t
N\LARM CONDITION |current workflow is prevent injury
needed
| OW PRIORITY Planning of future |- Yellow or cyan, Optional d Awareness for

ALARM CONDITION

workflow is
needed

not flashing 9

future action

Dther

Situations other
than that of red,
yellow or green

Any colour '6ther
than redi\yellow,
cyan._ongreen

! As specified in IEC 60601-1-8.

Such warnings and cautions arelfrequently accompanied by a SAFETY SIGN.

' These indicator lights are INFORMATION'\SIGNALS and IEC 60601-1-8 requires that they be perceived as different
than visual ALARM SIGNALS.

Sound may be utilized, but TEC 60601-1-8 requires that it be perceived as different than auditory ALARM SIGNALS

1.9.21

1.9.3.1

* General

* General

Replacel_ih'the existing fourth paragraph, "safety signs" with "SAFETY SIGNS".

Replace, in the second dash of the existing second paragraph, modified by Amendment 1,

"safety signs" with "SAFETY SIGNS".

8.4.2 ACCESSIBLE PARTS and APPLIED PARTS

Renumber the existing NOTE as NOTE 1.

Add, after the final paragraph of existing list item c) modified by Amendment 1, the following

text:
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If the ME EQUIPMENT has SIP/SOP connectors or separate power supply output connectors,
measure the voltage of all conductive ACCESSIBLE PARTS of the SIP/SOP connectors or power
output connectors to earth:

— Connect a resistor of 10 kQ + 500 Q (8 W for measurements up to 280 V r.m.s.) between
the sip/soP-pin (or other output connector) to earth.

— Connect in parallel to the 10 kQ resistor a peak voltmeter or an oscilloscope to measure
the voltage.

If the voltage measured above is less than or equal to 60 V d.c. or 42,4 V peak a.c., a

oubab‘qucuf LEARNAGE CURRKRENT fcof ib IlUt rneceessdry.
NOTE 2 A similar approach exists in IEC 60950-1:2005, 1.4.9.

NOTE 3 10 kQ has been selected, because it is a value higher than the body impedance of thé)OPERATO
(=1 kQ) and lower than the expected impedance of the insulation barrier (approximately 1 MQ){ Furthermore},
IEC 60950-1:2005, 1.4.9 used a 5 kQ resistor and therefore using a 10 kQ resistor provides greater safety.

If the voltage measurement above exceeds the specified levels, then the\TOUCH CURRENT
from SIP/SOP connectors to earth and from any separate power supply output connectors tq
earth shall be measured.

Measure the TOUCH CURRENT derived from the SUPPLY MAINS by applying the limits in 8.7.3 ¢
from the connectors described above in:

— NORMAL CONDITION including open FUNCTIONAL EARTH CONBUCTOR (if applicable); and

— SINGLE FAULT CONDITION (respectively open neutral conductor; open PROTECTIVE EARTH
CONDUCTOR (if applicable)).

NOTE 4 If the SIP/SOP circuit is completely isolated from the floating (non-earth referenced) SECONDARY CIRCUIT
by an own insulation barrier of at least 1 MOOP based on MAINSVOLTAGE, i.e. a SEPARATION DEVICE according t
16.5, the measurement of the siP/soP connector to earth\TOUCH CURRENT does not need to be conducted. |
such cases it is sufficient to evaluate the effectiveness of\the SEPARATION DEVICE by measurement according t
8.7.4.7 c).

NOTE 5 For CLASS | ME EQUIPMENT with earth referenced SECONDARY CIRCUITS in NORMAL CONDITION, the
LEAKAGE CURRENT derived from the SUPPLY,MAINS will be superimposed by the secondary voltage generate
current. However, the SUPPLY MAINS derived*LEAKAGE CURRENT will usually be equal to the TOUCH CURRENT
measured on parts connected to the PROTECTIVE EARTH TERMINAL both in NORMAL CONDITION and in SINGLE FAULT
CONDITION (open neutral conductor; Qpén PROTECTIVE EARTH CONDUCTOR). If in doubt, the measurement ca
usually be done by setting the voltage meter to AC-measurement only or by using an oscilloscope or any othef
equivalent method to assure that the secondary voltage will not influence the measurement result.

8.5.1.1 General

Replace the existing second paragraph with:

sed as:sshown in Figure 40.

eplace the existing NOTE, modified by Amendment 1, with:

Each MEANS OF PROTECTION shall be 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
PPLIED PARTS'or parts that are identified according to 4.6 as needing to be subject to the samq
equirements as APPLIED PARTS. Otherwise the requirements for either MOPP or MOOP shall be

NOTE Coatings and other insulation that are intended as a MEANS OF PROTECTION and that comply with
IEC 60950-1:2005 or IEC 62368-1:2018 can be used 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.

Add, after the existing sixth paragraph, added by Amendment 1, the following new figure:
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MANUFACTURER determines
which kind of part
the mop will protect
Yes Is it an
APPLIED
PART?
Is it a part
that is subject to the
Yes requirements for APPLIED PARTS No
as determined by RISK ASSESSMENT
according to 4.67
The mop The morP
is a MoPP is a MmooP

Apply MOPP

h MANUFACTURER’S
requirements

choice

The INSULATION CO-ORDINATION
3096 and requirements of
aNc o an IEC 60950-1:2005,
Table 6 and Table 12 apply. Table 13to Table 16 apply. IEC 60950-1:2005/AMD1:2009 and
IEC 60950-1:2005/AMD2:2013 or
IEC 62368-1:2018 apply.

“MOP” = MEANS OF PROTECTION
“MOPP” = MEANS OF PATIENT PROTECTION

“MOOP” = MEANS OF OPERATOR PROTEGTION EC

Figure 40 — Identification of MEANS OF PATIENT PROTECTION
and MEANS OF OPERATOR PROTECTION

8.5.1.2 * MEANS OF PATIENT PROTECTION (MOPP)

\dd, aftér'the existing second paragraph, the following NOTES:

OTEY Barriers providing 2 MOOP with AIR CLEARANCE values according to Table 13 to Table 15 (inclusive) of
chcording to IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009 and I|EC 60950-1:2005/AMD2:2013 meet th¢
requirements for 1 MOPP according 1o lable 1Z for WORKING VOLTAGES up to 707 V d.c. 7/ bUU V r.m.s. At higher
WORKING VOLTAGES, 2 MOOP does not necessarily provide 1 MOPP.

Barriers providing REINFORCED INSULATION (2 MOOP) with AIR CLEARANCE values according to IEC 62368-1:2018 for
WORKING VOLTAGES up to and including 354 V d.c. / 250 V r.m.s. meets the requirements for 1 MOPP according to
Table 12. At higher WORKING VOLTAGES, REINFORCED INSULATION (2 MOOP) does not necessarily provide 1 MOPP.

See also 8.5.1.3.
NOTE 2 Barriers providing REINFORCED INSULATION (2 MOOP) with CREEPAGE DISTANCES according to

IEC 62368-1:2018, Table 17 and Table 18 or IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009,
IEC 60950-1:2005/AMD2:2013, Table 2N meet the requirements for 1 MOPP according to Table 12.

Add after the existing fifth paragraph, added by Amendment 1, the following text:
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NOTE 3 When fitting Y capacitors across barriers, the dielectric strength requirement is to be considered. For
example, for voltages in the range of 212 V peak to 354 V peak, two MEANS OF PATIENT PROTECTION are tested at
4 000 V a.c.; therefore, Y1 capacitors are used. Two Y2 capacitors in series would not withstand this voltage as they
are rated at 1 500 V a.c. each. For voltages below 212 V peak, two Y2 capacitors would suffice as the dielectric
strength requirement is 3 000 V a.c.

Opto-couplers complying with IEC 60747-5-5:2007, or a later edition, are considered equivalent
to the requirements of 8.8.2 and 8.9.3.

All of the following apply:

+ AIR CLEARANCE at the outside of the opto-coupler;
+ CREEPAGE DISTANCE at the outside of the opto-coupler; and
+ dielectric strength across the opto-coupler.

NOTE 4 The factor of 1,6 on insulation test voltage is only used for thermal cycling tests (8.9.3)xas also in othef
d4afety standards (e.g. IEC 62368-1, IEC 60950-1). IEC 60747-5-5 applies different test \méethods. Becaus¢
g¢ompliance with IEC 60747-5-5 is regarded as equivalent to the thermal cycling test, the 1,6 factor is not required|
This is the same approach used in IEC 62368-1:2018, 5.4.4.4.

OTE 5 Distance through insulation (0,4 mm) and thermal cycling testing are not required’because compliance wit
e component standards addresses the RISK of pin holes and thermal effects on the insulating compound.

.5.1.3 MEANS OF OPERATOR PROTECTION (MOOP)
Replace the second dash of the existing first paragraph with:

+ comply with the requirements of IEC 60950-1:2005"1EC 60950-1:2005/AMD1:2009 anq
IEC 60950-1:2005/AMD2:2013 for INSULATION CQO-ORDINATION; or

- comply with the requirements of IEC 62368-1:2018 for INSULATION CO-ORDINATION.

Replace the second dash of the existing second paragraph with:

- comply with the requirements of IEG60950-1:2005, IEC 60950-1:2005/AMD1:2009 anq
IEC 60950-1:2005/AMD2:2013 for INSULATION CO-ORDINATION; or

- comply with the requirements of IEC 62368-1:2018 for INSULATION CO-ORDINATION.

Replace the second dash of the_existing third paragraph with:

+ comply with the requirements and tests of IEC 60950-1:2005
IEC 60950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013 for protective earthing
or

+ comply with thieyrequirements of IEC 62368-1:2018 for protective earthing.

(\dd, after the\existing fourth paragraph, added by Amendment 1, the following text:

Dpto-couplers complying with IEC 60747-5-5:2007, or a later edition, are considered equivalent
the requirements of 8.8.2 for distances through solid insulation and 8.9.3 for spaces filled by
insulating compound.

The following apply:

— AIR CLEARANCE at the outside of the opto-coupler;
— CREEPAGE DISTANCE at the outside of the opto-coupler; and
— dielectric strength across the opto-coupler.

NOTE 1 The factor of 1,6 on insulation test voltage is only used for thermal cycling tests (8.9.3), as also in other
safety standards (e.g. IEC 62368-1, IEC 60950-1). IEC 60747-5-5 applies different test methods. Because
compliance with IEC 60747-5-5 is regarded as equivalent to the thermal cycling test, the 1,6 factor is not required.
This is the same approach used in IEC 62368-1:2018, 5.4.4.4.

NOTE 2 Distance through insulation (0,4 mm) and thermal cycling testing are not required because compliance with
the component standards addresses the RISK of pin holes and thermal effects on the insulating compound.
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Renumber the existing NOTE modified by Amendment 1 following the existing fifth paragraph,
as "NOTE 3".

Replace, in the first, second and fourth dashes of the existing sixth paragraph, the reference to
"IEC 60950-1" with "IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009 and
IEC 60950-1:2005/AMD2:2013 or IEC 62368-1:2018".

Delete the existing seventh paragraph.

*.5.2.2 * TYPE B APPLIED PARTS

\dd the following sentence at the end of the existing second dash of the first paragraph;
In this case, the testin 8.7.4.7 d) does not apply.

8.5.2.3 * PATIENT LEADS or PATIENT cables

Replace, in the existing first dash of the first paragraph, modified by Amendment 1, "remote|
with "distal".

8.5.3 * MAXIMUM MAINS VOLTAGE

Replace, in the existing first dash, "unless this is" with "unle§sythe highest RATED supply voltage
is", and replace "250 V" with "240 V".

Replace, in the existing third dash, "250 V" with "240 V".

8.5.4 * WORKING VOLTAGE
\dd before the existing first dash, the following text and figure:

+ For WORKING VOLTAGE measurement, all circuits shall be connected to earth with thg
exception of floating parts providing at least one MEANS OF PROTECTION to earth in which
case the highest measured voltage on either side of the barrier is the WORKING VOLTAGE (seg
Figure 41).
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U, U,

NO ;

'
' Case 1: X2 1 mop (Ug)2)
" Case 2: X < 1 mor((U, )"

'
PE O . o)

IEC

9 For Case 1, the floating circuit is isolated from earth by 1 MOP based on the floating circuit voltage U,. The
WORKING VOLTAGE (U, ) of the mains barrier is the highest voltage of©ong’side of the barrier, i.e. U, or U, whichevefr
is greater in magnitude.

% For Case 2, the floating circuit is not isolated by at least 1 MOP to earth based on the floating circuit voltage U,
For the measurement of the WORKING VOLTAGE (U,) of tife mains barrier both sides have to be earthed to obtai
repeatable worst-case results.

Figure 41 — WORKING'VOLTAGE measurement

8.5.5.1 * Defibrillation protection

\dd, after the existing NOTE 2, modified by Amendment 1, the following text:

[he differential-mode test shall not be performed on an APPLIED PART with multiple PATIENT
CONNECTIONS if, based ,on~the INTENDED USE, the PATIENT CONNECTIONS are intended to be
fompletely within the body and in close proximity to each other where it can be assumed tha
they will all be at thevxsame voltage potential when the PATIENT is defibrillated.

™

8.5.5.2 Energy.reduction test

\dd, after‘the existing first paragraph, the following text:

If thé INTENDED USE of one APPLIED PART with multiple PATIENT CONNECTIONS that are all withi
lose proximity to each other and completely within the body, these PATIENT CONNECTIONS ar4
llUdtUd do d billgib‘ FATIENT CUNNEUTTUN.

8.6.1 * Applicability of requirements

Replace, in the existing paragraph, the reference to "IEC 60950-1" with "IEC 60950-1:2005,
IEC 60950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013 or IEC 62368-1:2018".

8.6.4 * Impedance and current-carrying capability

Replace the sixth paragraph of existing list item a), modified by Amendment 1, with:

Testing shall be carried out using a DETACHABLE POWER SUPPLY CORD as provided or specified
(length and cross-sectional area) by the MANUFACTURER.
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Add, after the existing ninth paragraph of list item a), modified by Amendment 1, the following
text:

The highest RATED current is the RATED current of the over-current protection in the
ME EQUIPMENT, when present, for all circuits located behind the over-current protection. From
the SUPPLY MAINS to the over-current protection in the ME EQUIPMENT, the highest RATED current
is the RATED current of the over-current protection device in the building installation.

NOTE When protectlve earth is relied on as a MEANS OF PROTECTION, the test current |s determlned based on the

DOCUMENTS (1,5 times the interrupt rating of the external over-current protection). If the prospective faultiis-in th¢

ains supply circuit after the over-current protection included in the ME EQUIPMENT, the test current is based on th¢
ating of the over-current protection included in the ME EQUIPMENT (1,5 times the interrupt rating of the Mg EQUIPMENT
gver-current protection). In either case, the minimum test current is 25 A.

8.7.3 * Allowable values
Replace the existing list item e) with:

¢) Additionally, regardless of waveform and frequency, LEAKAGE CURRENT shall not exceeq
10 mA r.m.s. in NORMAL CONDITION or in SINGLE FAULT CONDITION. When measured with a non
frequency-weighted device, such as a measuring device simiflarto that shown in Figure 12 a
but without C1and Ri.

8.7.4.2 * Measuring supply circuits
Replace the existing paragraph and NOTE, with:

§) For ME EQUIPMENT specified for connection t0)a”sUPPLY MAINS:

ME EQUIPMENT specified for connection toya SUPPLY MAINS is connected to an appropriate
power source. For single-phase ME EQUIPMENT, the polarity of the supply is reversible and
tests are conducted at both polarities:.

=2

NOTE 1 Figure F.1 to Figure F.5 (inclusive) show some suitable arrangements but do not cover all possibilities],
for example, delta-connected 3-phase Sdpplies. Refer to the IEC 60990 for additional types of arrangements.
b) For INTERNALLY POWERED ME_EQUIPMENT:

INTERNALLY POWERED ME EQUIPMENT is tested without any connection to a measuring supply
circuit.

NOTE 2 For INTERNALLY POWERED ME EQUIPMENT, Figure 14 to Figure 20 (inclusive) do not use the isolatio
transformers T, orswitches S, and S;. However, INTERNALLY POWERED ME EQUIPMENT that also has a means of

connection to a.SUPPLY MAINS shall also be tested according to a) above for that connection.

8.7.4.7 Measurement of the PATIENT LEAKAGE CURRENT

Replace,-in the existing third paragraph of list item d), "parts involved." with "parts involved of
if the RISK is acceptably low according to 8.5.2.2."

.8.1 * General
Replace, in the existing third paragraph, the reference to "IEC 60950-1" with

"IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013 or
IEC 62368-1".

Table 6 — Test voltages for solid insulation forming a MEANS OF PROTECTION

Replace, in the third to sixth columns of the ninth row of existing Table 6, modified by
Amendment 1, "1,06 x U/ 2 " with "1,06 x U" (four occurrences).
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Add the following table note to the end of existing Table 6, modified by Amendment 1:

NOTE 3 Insulation meeting the requirements for the test voltage for reinforced insulation for a nominal mains system
voltage up to and including 250 V r.m.s according to IEC 62368-1:2018, Table 27 meets the requirements for 1 MOPP
according to this table for a peak WORKING VOLTAGE up to 1 293 V. At higher WORKING VOLTAGES the insulation does
not necessarily provide 1 MOPP.

Insulation meeting the requirements for the test voltage for reinforced insulation for a nominal mains system voltage
above 250 V r.m.s. up to and including 600 V r.m.s. according to IEC 62368-1:2018, Table 27 meets the requirements
for 1 MOPP according to this table for a peak WORKING VOLTAGE up to 2 172 V. At higher WORKING VOLTAGES the
insulation does not necessarily provide 1 MOPP.

8.9.1.2 CREEPAGE DISTANCES and AIR CLEARANCES complying with IEC 60950-1

Replace the existing subclause and title modified by Amendment 1 with:

.9.1.2 * CREEPAGE DISTANCES and AIR CLEARANCES complying with~ IEC 60950-1 of
IEC 62368-1

xcept as noted below, the values of Table 12 to Table 16 (inclusive)'do not apply to CREEPAGE
ISTANCES and AIR CLEARANCES forming MEANS OF OPERATOR PROTECTION that comply with the
equirements of IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009 ang
IEC 60950-1:2005/AMD2:2013 or IEC 62368-1:2018 for INSULATION CO-ORDINATION and arg
sed in the conditions (e.g. overvoltage category, pollution degree) under which complianceg
vas tested.

Equipment/sub-assemblies/components  complying with IEC 62368-1:2018 designeq
gpecifically for use with transient-free supply maifis shall additionally comply with the applicabl¢
lequirements of Table 13 to Table 16 (inclusive).

Table 8 — Multiplication factors for AIR.CLEARANCES for altitudes up to 5 000 m

Replace, in the existing NOTEZ in Table 8, the reference to "IEC 60950-1" witf
IEC 60950-1:2005 and IEC 62368-1:2018".

8.9.1.12 SECONDARY CIRCUITS

Replace, in the first dash of the existing fifth paragraph, "voltage; and" with "voltage;".

Replace, in the\.second dash of the existing fifth paragraph, "...ME EQUIPMENT." with
l...ME EQUIPMENT; or".

\dd the (following dash after the existing second dash of the fifth paragraph:

+ ARe/MEANS OF PROTECTION required by 15.4.3.5 and 15.5.1.1.

89115 CREEPAGE DISTANCES and AIR CLEARANCES for DEFIBRILLATION-PROOF APPLIED
PARTS

Delete the existing NOTE, modified by Amendment 1.
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Table 12 — Minimum CREEPAGE DISTANCES and AIR CLEARANCES providing MEANS OF PATIENT
PROTECTION

Add the following table NOTES to the end of the existing table:

NOTE 1 For MOPP, the values of CREEPAGE DISTANCE and AIR CLEARANCE are based on values in the second edition
of IEC 60601-1 [74] and are applied regardless of pollution degree, over-voltage category and material group.

NOTE 2 The CREEPAGE DISTANCE and AIR CLEARANCE in this table are both related to r.m.s. or d.c. WORKING
VOLTAGES.

NOTE 3 It is recognised that the values in this table do not take into account waveforms with low r.m.s. and high
PEAK WORKING VOLTAGES. For the specific case of switch mode power supply units employing MOPP, use the measurgd
r.m.s. as the WORKING VOLTAGE.

NOTE 4 Barriers providing 2 MOOP according to Tables 13 to Table 15 (inclusive) or according to IEG"60950-1:20(5,
IEC 60950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013 meet the requirements for 1 MOPP" according |to
this table for WORKING VOLTAGES up to and including 707 V d.c. / 500 V r.m.s. At higher WORKING_VOLTAGES, 2 MOpPP
does not necessarily provide 1 MOPP.

Barriers providing REINFORCED INSULATION (2 MOOP) according to IEC 62368-1:2018 _meet the requirements for
1 MOPP for WORKING VOLTAGES up to and including 354 V d.c. / 250 V r.m.s. according to'this table. At higher WORKING
VOLTAGES, REINFORCED INSULATION (2 MOOP) does not necessarily provide 1 MOPP.

\dd, after following the existing Table 16 modified by Amendment 1, the following ney
$ubclause:

8.9.1.16 Conductive surface coatings

(Vhen conductive coatings are applied to nonmetallic surfaces, it shall be established that
flaking or peeling does not result in the reduction of any AIR CLEARANCE or CREEPAGE DISTANCE

Compliance is checked by examination¥of the construction and of the available data. If sucH
dlata is not available, compliance is.checked by application of an appropriate coating tes|
$tandard.

—

IOTE Example of coating test standards include 1SO 2409 [78], ISO 4624 [79] and UL 746C [82].
.9.2 * Application

Replace, in the existing'list item b), "than 1 mm wide shall" with: "than the minimum spacing (X
shall".

8.9.4 * Measurement of CREEPAGE DISTANCES and AIR CLEARANCES

Replacel. in the existing fifth paragraph, "1 mm" with "X mm".

Replace, in the existing sixth paragraph, "1 mm" with "X mm".

Replace, in the existing tenth paragraph, modified by Amendment 1, "1 mm" with "X mm".
Replace, in the existing eleventh paragraph, "1 mm" with "X mm".

Figure 23 — CREEPAGE DISTANCE and AIR CLEARANCE — Example 2

Replace, in the existing figure, modified by Amendment 1, "less than mm" by "less than X mm™".

8.11.3.3 Cross-sectional area of POWER SUPPLY CORD conductors

Add the following sentence to the end of the existing first paragraph:
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For ME EQUIPMENT utilizing POWER SUPPLY CORDS and operating at currents greater than 63 A,
apply the electrical regulations appropriate for the jurisdiction in which the ME EQUIPMENT is to
be used.

8.11.5 * Mains fuses and OVER-CURRENT RELEASES

Replace the existing third paragraph with:

Protective devices shall be of a breaking capacity based on the MANUFACTURER'S expectation
¢T the highest branch circuit current and/or prospective short circuit carrent. |

Delete the existing NOTE following the third paragraph.

9.2.1 * General

Replace the existing NOTE 2 added by Amendment 1 with:

IOTE 2 See ISO 14971:2019, subclauses 7.1 and 7.4.
.4.2.3 Instability from horizontal and vertical forces

Replace, in the first paragraph of existing item a) modified by Amendment 1, "safety sign" wit
ISAFETY SIGN" in two places.

Replace, in the first paragraph of existing item b) modified-by Amendment 1, "safety signs" witf
[SAFETY SIGNS" in two places.

9.4.3.1 Instability in transport position

Replace, in the existing first line of third paragraph of list item c), "9.4.2.2" with "9.4.2.1".

9.6.2.1 Audible acoustic energy

\dd, after the existing NOTE 3 modified by Amendment 1, the following NOTE:

NOTE 4 Acoustic energy directly‘dssociated with the INTENDED USE of the ME EQUIPMENT or ME SYSTEMS is excluded|
bee subclauses 1.1 and 7.2.13.

9.7.3 Maximum pressure

Replace the existing subclause title with "9.7.3 Void" and delete the subclause text.

9.7.4 Pressure rating of ME EQUIPMENT parts

Replacé.the existing first paragraph with:

TheMAXIMUM EQUIPMENT PRESSURE shall not exceed the MAXIMUM PERMISSIBLE WORKING
PRESSURE for the part, except as allowed for pressure relief devices in 9.7.7.

9.7.5 * Pressure vessels

Replace, in the existing two dashes of the first paragraph, "pressure" with "MAXIMUM EQUIPMENT
PRESSURE".

Replace, in the existing third and fourth paragraphs, "MAXIMUM PERMISSIBLE WORKING PRESSURE"
with "MAXIMUM EQUIPMENT PRESSURE".
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Figure 32 — Ratio between HYDRAULIC TEST PRESSURE and MAXIMUM PERMISSIBLE WORKING
PRESSURE (see 9.7.5)

Replace the existing figure and title with:

Multiplication factor

T
S
X\;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, X‘i
| -
20 25 30

MAXIMUM EQUIPMENT PRESSURE (MPa)
IEC

Figure 32 — Ratio between HYDRAULIC TEST PRESSURE
and MAXIMUM EQUIPMENT PRESSURE
(see 947.5)

9.7.6 Pressure-control device

\dd, after the existing second paragraph modified by Amendment 1, the following NOTE:

INOTE When applicable, ISO 10524-1:2018 [80] can be a suitable component standard (see 4.8).

9.7.7 Pressure-relief device

Replace, in the existinglist item f), "MAXIMUM PERMISSIBLE WORKING PRESSURE" with "MAXIMUN
EQUIPMENT PRESSURE™

[able 21 — Determination of TENSILE SAFETY FACTOR

Replace il the existing table, the seventh row with:

7 MECHANICAL PROTECTIVE Metallic material ¢ having a 2,5 4
DEVICE (or back-up system of | specific elongation at break
multiple support system) equal to ar greater than 5 % is

assumed (see rationale in
Annex A, subclause 9.8.4).

9.8.3.3 * Dynamic forces due to loading from persons

Replace, in the existing fourth paragraph, modified by Amendment 1, the next to last sentence
with:

The body upper-carriage module with appropriate mass is dropped from a distance of 150 mm
from the lowest edge of the foam to the area where a PATIENT or OPERATOR can Sit.
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9.8.4.3 MECHANICAL PROTECTIVE DEVICE intended for single activation

Replace, in the existing third dash modified by Amendment 1, "safety sign" with "SAFETY SIGN"
in two places.

10.1.1 * ME EQUIPMENT not intended to produce diagnostic or therapeutic X-radiation

Replace the existing NOTE 3 modified by Amendment 1 with:

10.4 * Lasers

Replace, in the existing first paragraph, modified by Amendment 1, "For lasers that produce
with "For lasers, including laser diodes, that produce" and replace "IEC 60825-d3:2007" with
IEC 60825-1:2014".

Replace, in the existing NOTE added by Amendment 1, the reference to~*lEC 60825-1" witf
1IEC 60825-1:2014".

Replace, in the existing second paragraph, modified by Amendment," "IEC 60825-1:2007" witf
IEC 60825-1:2014".

10.5 Other visible electromagnetic radiation

_

\dd an asterisk (*) at the beginning of the subclause-title, and delete, in the existing firs
paragraph, "and light emitting diodes".

10.6 Infrared radiation

L

\dd an asterisk (*) at the beginning of the subclause title, and delete, in the existing firs
paragraph, "and light emitting diodes".

10.7 Ultraviolet radiation

\dd an asterisk (*) at the beginning of the subclause title, and delete, in the existing firsf
paragraph, "and light emitting diodes".

11.1.1 * Maximum temperature during NORMAL USE

(\dd, after the existing first dash, the following NOTE:

OTE Also_see the information in 13.1.2 when applying SINGLE FAULT CONDITIONS.

able 23-- Allowable maximum temperatures for ME EQUIPMENT parts that are likely to b¢
ouched

Table 23 — Allowable maximum temperatures for ACCESSIBLE PARTS
that are likely to be touched

Replace, in the first column, first row of the existing table, "ME EQUIPMENT and its parts" with
"ACCESSIBLE PARTS".

Replace, in the first column, second row of the existing table, "ME EQUIPMENT" with "ACCESSIBLE
PARTS".
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11.1.3 * Measurements

Replace, in the first line of the existing second paragraph, "ME EQUIPMENT parts" with
"ACCESSIBLE PARTS".

11.3 * Constructional requirements for fire ENCLOSURES of ME EQUIPMENT

Replace the existing first paragraph of list item a) with:

classification of minimum V-2 when tested in accordance with IEC 60695-11-10, or¢b
insulated with PVC, TFE, PTFE, FEP, polychloroprene or polyimide.

Printed circuit boards and insulating material on which components are mounted shall havg
a flammability classification of V-2, or better, according to IEC 60695-11-10.

Replace, in the existing second paragraph of list item a), "FV tests" with "V tests™

Replace the existing elements 1) and 2) of list item b) with:

1) The bottom shall:
— have no openings; or

— to the extent specified in Figure 39, shall be constructed with baffles as specified i
Figure 38; or

— be made of metal, perforated as specified in, Table 25; or

— be a metal screen with a mesh not exceeding 2 mm x 2 mm centre to centre and 4
wire diameter of at least 0,45 mm.

2) The sides within the area that is included<within the inclined line C in Figure 39 shall:
— have no openings; or
— be made of metal, perforated.as’specified in Table 25; or
— be a metal screen with a mesh not exceeding 2 mm x 2 mm centre to centre and &
wire diameter of at least0)45 mm.

Replace, in the existing first ‘paragraph of element 3) of list item b), "FV-2" with "V-2" and
FV-1" with "V-1".

Add, after the existing:second paragraph of element 3) of list item b), the following NOTE:

NOTE Other design\solutions for openings in the fire ENCLOSURE (e.g. baffle solutions) could be acceptable, lik¢
qolutions provided in/other standards. See first paragraph of 11.3 with respect to RISK MANAGEMENT.

11.6.5 * ‘dngress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS

ReplaCe€, in the existing third paragraph modified by Amendment 1, "After these PROCEDURES|
\Ivith “After the tests of IEC 60529".

12.2 USABILITY of ME EQUIPMENT

Replace, in the existing first and second paragraphs, modified by Amendment 1, the reference
to "IEC 60601-1-6" with "IEC 60601-1-6:2010, IEC 60601-1-6:2010/AMD1:2013 and
IEC 60601-1-6:2010/AMD2:2020".

12.3 ALARM SYSTEMS

Replace, in the existing first and second paragraphs, modified by Amendment 1, the reference
to "IEC 60601-1-8" with "IEC 60601-1-8:2006, |EC 60601-1-8:2006/AMD1:2012 and
IEC 60601-1-8:2006/AMD2:2020".
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13.1.2 * Emissions, deformation of ENCLOSURE or exceeding maximum temperature

Replace the existing fourth dash with:

— * temperatures of ACCESSIBLE PARTS that are likely to be touched, but not intended to be
touched to operate the ME EQUIPMENT, exceeding the limits in Table 34 when measured and
adjusted as described in 11.1.3;

— * temperatures of ACCESSIBLE PARTS, intended to be touched to operate the ME EQUIPMENT,
exceeding the limits in Table 23;

\dd, after the existing second paragraph, the following new table:

Table 34 — Allowable maximum temperatures for ACCESSIBLE PARTS that are likely to be
touched, but not intended to be touched to operate the ME EQUIPMENT

Maximum temperature
°C
MEdEgtU'PMEtNT Metal and Glass, Moulded Wood
and its parts liquids porcelain, material,
vitreous plastic, rubber
material
External surfaces of ACCESSIBLE PARTS that
are likely to be touched for atime t<1s 80 90 104 150

\dd, after the existing sixth dash, modified by Amendment 1, the following NOTE:

NOTE 1 When the investigated part of the supply’circuit is a battery, the limit for the power dissipation i
considered directly on the output contacts of the battery supply circuit, even before an external protective device]

Replace, in the existing first bulleted itenrof the seventh dash, modified by Amendment 1, "FV1
with "V-1".

Replace, in the existing second bulleted item in the seventh dash, modified by Amendment 1
42,2 V peak" with "42,4 \VV peak™.

Replace the existing thitd,bulleted item in the seventh dash, modified by Amendment 1, with:

o they<are limited to less than 100 VA or are limited to less than 6 000 J in SINGLE
FAULT CONDITION;

\dd, before«the compliance paragraph following the seventh dash, modified by Amendment 1
the following-NOTE:

NOTE2 When the investigated part of the supply circuit is a battery, the limit for the power dissipation i
considered directly on the output contacts of the battery supply circuit, even before an external protective device]

~eplace the compliance paragraprr Tornowing trre Severirr dasri, modairied oy Amernamernt T, WITT.

Compliance is checked by the following:

— by drawing 100 VA from the supply circuit for 5 s after application of the load if protection
is by an electronic circuit;

— by drawing 100 VA from the supply circuit for 60 s for a positive temperature coefficient
device, or in other cases.

If, after the specified time above, the supply circuit cannot supply 100 VA, the circuit shall
be considered to limit power dissipation to less than 100 VA. The related design
documentation is also reviewed.

Renumber the existing NOTE as NOTE 3.
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13.1.3 Exceeding LEAKAGE CURRENT or voltage limits

Replace, in the existing second dash, "including APPLIED PARTS" with "and APPLIED PARTS".

13.2.1 General

Add, after the existing first paragraph, the following text:

If resistance to heat for insulation of thermoplastic materials that is used as SUPPLEMENTARY

£.8.4.1, the test is performed at a temperature 25 °C higher than the temperature of\theg

nsulation measured during the tests of 13.2.2 to 13.2.13 (inclusive).

13.2.8 Locking of moving parts

Replace, in the existing first dash, "including APPLIED PARTS" with "or APPLIED PARTS ".

13.2.13.1 * General overload test conditions

Delete the existing third paragraph.

14.1 * General

Replace, in existing NOTE 2, modified by Amendment 1, ’PEES" with "PESS" in two places.

Replace, in existing NOTE 3, modified by Amendment\1, the third sentence with:

$OUP is defined in IEC 62304:2006/AMD1:2015 as a “software item that is already developed and generally availabl¢
gnd that has not been developed for the purpose of being,incorporated into the medical device (also known as 'offt
the-shelf software') or software item previously déveloped for which adequate RECORDS of the developmenit
RROCESSES are not available”.

Replace, in the existing fourth paragraph, modified by Amendment 1, "subclause 4.3" with
Isubclauses 4.3 and 4.4" and creplace "IEC 62304:2006" with "IEC 62304:2006 and
IEC 62304:2006/AMD1:2015".

Replace, in the existing~fifth paragraph and NOTE 5, modified by Amendment 1
1IEC 62304:2006" with "AEC 62304:2006 and IEC 62304:2006/AMD1:2015".

14.4 * PEMS DEVELOPMENT LIFE-CYCLE

Replace, in the\ekisting sixth paragraph, "activities, milestones and schedules" with "activities
and milestones".

14.6.1->*"Identification of known and foreseeable HAZARDS

Replace, in the existing NOTE, modified by Amendment 1, "Annex E of ISO 14971:2007" witf

Ol

L A 1o 440—24 04
AITNEX U 0T 1oV 1497 1.ZUTT .

14.12 * Modification

Replace, in the existing second paragraph, modified by Amendment 1, "subclause 4.3" with
"subclauses 4.3 and 4.4" and "IEC 62304:2006" with "IEC 62304:2006 and
IEC 62304:2006/AMD1:2015".
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15 Construction of ME EQUIPMENT

15.1 * Arrangements of controls and indicators of ME EQUIPMENT
Replace, in the existing second paragraph, modified by Amendment 1, the reference to

"IEC 60601-1-6" with "IEC 60601-1-6:2010, IEC 60601-1-6:2010/AMD1:2013 and IEC 60601-1-
6:2010/AMD2:2020".

15.3.4.1 HAND-HELD ME EQUIPMENT

Replace, in the existing third paragraph, modified by Amendment 1, "(hardwood > 600 kg/m3)
With "(for example, hardwood density > 600 kg/m3)".

15.3.4.2 * PORTABLE ME EQUIPMENT

Replace, in the existing third paragraph, "(for example, > 600 kg/m3)" with\ " (for example
hardwood density > 600 kg/m3)".

15.3.5 * Rough handling test

Replace, in the existing list item a), modified by Amendment 1, "46-mm" with "40 mm £ 2 mm"
2 places).

Replace, in the existing first paragraph of list item b), modified by Amendment 1, "40 mm" witf
40 mm = 2 mm".

Replace, in the existing list item c), modified by Amendment 1, "40 mm" with "40 mm £ 2 mm"

15.4.3.4 Lithium batteries

Replace, in the existing first and second.paragraphs, modified by Amendment 1, "IEC 62133
Wwith "IEC 62133 or IEC 62133-2".

16.2 * ACCOMPANYING DOCUMENTS of an ME SYSTEM

Replace, in the existing list(item a), "(see 7.8.2)" with "(see 7.9)".
\dd, in the existing first dash of list item d), a comma following "adjustment”.

16.9.2.1 * MULTIPLE SOCKET-OUTLET

Replace, in)the first dash of the existing item b), "safety sign" with "SAFETY SIGN" in two places

16.9.2.2 * PROTECTIVE EARTH CONNECTIONS in ME SYSTEMS

Replace, in the existing first paragraph. modified by Amendment 1. "MAINS CONNECTION" witf
"SUPPLY MAINS connection".

Replace the second sentence of the existing first paragraph, modified by Amendment 1, with:

Where the pathway of a fault current caused by a live part to a PROTECTIVE EARTHED part is
protected only by the SUPPLY MAINS circuit over-current release (e.g. circuit breaker or fuse), the
protective earth resistance of that pathway shall not exceed 200 mQ.
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Insert after the existing first paragraph, the following text:
Where the pathway of a fault current caused by a live part to a PROTECTIVE EARTHED part is
protected by additional intermediate circuit breakers or fuses with current ratings 13 A or lower,

then compliance with 8.6.4 b) and 8.7.2, first dash, is achieved and the protective earth
resistance to that part of the fault pathway may exceed 200 mQ but shall be less than 400 mQ.

17 * Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

Replace the existing text of this clause with:
The MANUFACTURER shall address the RISK(S) associated with ELECTROMAGNETIC DISTURBANCES

Compliance is checked as specified in [IEC 60601-1-2:2014 and «-JEC 60601-1}
2:2014/AMD1:2020.

Annex A — General guidance and rationale

A.4 Rationale for particular clauses and subclauses
$ubclause 1.3 — Collateral standards

Delete, in the existing second dash, the second,ssentence beginning with "At the time of

publication....".
Delete the existing second and third paragraphs.

$ubclause 3.40 — HAZARDOUS SITUATION

Replace the parenthetical expressien at the end of the existing paragraph with "(see Figure A.§
dapted from Figure C.1 of ISO~14971:2019)".

igure A.8 — Pictorial representation of the relationship of HAZARD, sequence of events
AZARDOUS SITUATION and HARM

Replace the existing-figure with the following new figure:
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HAzARD
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1 | |
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(P)

_______________ s 2 |
- i
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| | occurrence of SEVERITY of '
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_________________________________________________ I
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INOTE 1 Depending on the complexity of the ME EQUIPMENT or.ME SYSTEM, a HAZARD can lead to multiple HAZARDOU
4ITUATIONS, and each HAZARDOUS SITUATION can lead to muliiple HARMS.

IOTE 2 The probability of occurrence of HARM (P) can\be composed of separate Py and P, values.

OTE 3 The thin arrows represent elements of RISK ANALYSIS and the thick arrows depict how a HAZARD can lea
o HARM.

Figure A.8 — lllustration of the relationship of HAZARD, sequence of events,
HAZARDOUS SITUATION and HARM

ubclause 3.44 -

elete the subclause title; modified by Amendment 1.
ubclause 3.58 £ MEANS OF PROTECTION

eplace, insthe existing subclause title, "3.58" with "3.60".
ubclatise 3.60 — MEANS OF OPERATOR PROTECTION

pplar-p in the m(icﬁng subclause title "3 6Q" with "3 58"

Place the modified subclause titles 3.58 and 3.60 in their new numbering order.
Subclause 3.78 — PATIENT CONNECTION

Replace, in the existing final paragraph, "8.7.4.7 d)" with "8.7.4.7 e)".
Subclause 3.139 — WORKING VOLTAGE

Add, after the rationale for Subclause 3.139, the following new rationales:
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Subclause 3.150 — INFORMATION SIGNAL

ALARM SIGNALS are only generated because of the presence of an ALARM CONDITION. In contrast,
INFORMATION SIGNALS are those that are generated regardless of whether or not an ALARM
CONDITION is present. The waveform of a physiological signal and the associated numeric are
considered INFORMATION SIGNALS as they are independent of ALARM CONDITIONS. INFORMATION
SIGNALS can frequently convey information that is “alarming” to the OPERATOR but are not, in
and of themselves an ALARM SIGNAL.

XAMPLE 1 The decreasing tonal frequency of the auditory INFORMATION SIGNAL of some pulse oximeters. lLhe
ecreased tone is “alarming” to the OPERATOR, but in itself is not an ALARM SIGNAL.

XAMPLE 2 An electrocardiograph waveform indicating ventricular fibrillation.

XAMPLE 3 A heart rate of 20 beats/min.

ubclause 3.152 — MAXIMUM EQUIPMENT PRESSURE

The maximum pressure to which a part of ME EQUIPMENT can be subjected,in) NORMAL CONDITION
@nd SINGLE FAULT CONDITION is determined by analysis and where ng¢eded, measurements
Traditionally it has been considered to be whichever is the highest of the following:

+ the RATED maximum supply pressure from an external source;
+ the pressure setting of a pressure-relief device provided-as-part of the assembly; or

+ the maximum pressure that can be developed by a-sgQurce of pressure that is part of th¢
assembly, unless the pressure is limited by a presstire-relief device.

The RATED maximum supply pressure is marked onmthe ME EQUIPMENT (7.2.18). If the maximunp
gource pressure rating is based on a regulator’ at supply, consider failure of the regulator
VAXIMUM EQUIPMENT PRESSURE might be that of the rating of regulator at the pressure inpuf
onnector of the ME EQUIPMENT (or specified‘as required during installation), or the rating of the
ressure relief device provided within th€OME EQUIPMENT. Pressure (or vacuum) systems will
pically directly control pressure (or vacuum) with a pressure regulator and a pressure relie
evice. The single-fault pressure. becomes the relief device pressure (failed regulator)
lectronics (or electromechanical\¢ircuits) could indirectly regulate pressure (or vacuum). |
ressure is from a pump or compressor, there could be regulation provided by motor drive fro

ower convertor or invertor.system. If pressure is from a heat source, then consider faults tq
lectronic ignition or temperature control system. Typically a pressure relief device woulg
rovide pressure limiting)backup to electronic or electromechanical faults. In any case, thg
AXIMUM EQUIPMENT PRESSURE in SINGLE FAULT CONDITION needs to be considered.

hen consideringthe HAZARDOUS SITUATION that overpressure (or underpressure) can present
he concern_is _the bursting/rupture (or implosion) of a part could lead to HARM. The gaugg
ressure speaks to the bursting (or implosion) HAZARDOUS SITUATION most directly since it is thg
ifference)between internal absolute pressure and outside absolute pressure. The hydraulig
st ormpressure vessels in 9.7.5 is based on the maximum equipment gauge pressure. Pressurg
omponhents are normally rated with a gauge pressure (e.g. kPaG). An absolute pressure rating
ould be translated to a gauge pressure rating:

Gauge pressure = inside absolute pressure — outside (e.g. atmospheric) absolute pressure.

ME EQUIPMENT MANUFACTURERS are required to specify intended ranges for absolute air
pressure (temperature, and humidity) for modes, transport and storage, and operating. With
home care equipment, the additional mode of transport and storage between uses needs to be
specified. Subclause 7.2.17 requires these ranges on shipping containers, and 7.9.3.1 requires
them in the technical description that users receive. This gives persons the environmental
ranges that designers considered when selecting pressure components.
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Subclause 4.2 — RISK MANAGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS

Replace, in the existing third paragraph, modified by Amendment 1, "ISO 14971:2007" with
"ISO 14971:2019" in two places.

Replace, in the existing sixth dash (RISK EVALUATION), modified by Amendment 1, "subclause
6.3 of ISO 14971:2007" with " subclause 7.2 of ISO 14971:2019".

Replace, in the existing final dash (RiSK/benefit analysis), modified by Amendment 1
Risk/benefit" with "Benefit-RISK", “RISK/benefit" with “benefit-RISK” in two places ang
Isubclause 6.5 of ISO 14971:2007" with "subclause 7.4 of ISO 14971:2019".

aC;Iubclause 4.5 — Alternative RISK CONTROL measures or test methods for ME EQUIRMENT of
E SYSTEMS

\dd, after the existing third paragraph, modified by Amendment 1, the following text:

(Vith Amendment 2, the application of the INSULATION CO-ORDINATION requirements inf
IEC 62368-1:2018 can be used as a MEANS OF OPERATOR PROTECTION (MOOP) for subf
ssemblies/components that are built into ME EQUIPMENT. Howevgr, not all of the requirements
r OPERATOR protection in IEC 62368-1:2018 have been integrated in Amendment 2. Only
lause 8 and one note in Clause 10 have been addressed. For‘the remainder of this document
he safety solutions in IEC 62368-1:2018 have not been taken into account in Amendment 2
These will be addressed during the development of the fourth edition of this document.

For IEC 62368-1:2018 certified sub-assemblies/cemponents that are built into ME EQUIPMENT
Clause 7 and Clauses 9 to 15 (inclusive) of this standard are applied as stated. If a requirement
in IEC 62368-1:2018 is related to OPERATOR safety and is in conflict with parts of Clause 7 ang
Clauses 9 to 15 (inclusive), it can be evaluated according to the detailed requirements of 4.5.

In all cases, the requirements for MEANS OF PATIENT PROTECTION (MOPP) in this standard still
eed to be applied.

ubclause 6.3 — Protection against harmful ingress of water or particulate matter
elete the existing title @nd text.
ubclause 7.2.3 ="Consult ACCOMPANYING DOCUMENTS

eplace the_éxisting paragraph, modified by Amendment 1, with:

uring the/RISK MANAGEMENT PROCESS of a ME EQUIPMENT, if the MANUFACTURER determines tha
eading.information within the instructions for use is a mandatory action necessary to control

pecific RISK to an acceptable level, then the SAFETY SIGN ISO 7010-M002 (2011-05) (see Tabl
D2  SAFETY SIGN 10) notifies the QPERATOR of that need.In other words_if the means for a
OPERATOR to avoid a specific and unacceptable RISK is only reading (and understanding) the
instructions for use, then the SAFETY SIGN is required. If the OPERATOR does not read (and
understand) those instructions for use, the RISK CONTROL is ineffective and there is an
unacceptable RISK.

The SAFETY SIGN ISO 7010-M002 should not be used for indicating that it is a mandatory action
to read the instructions for use for the disclosure of RESIDUAL RISK.

The MANUFACTURER should use the USABILITY ENGINEERING PROCESS to determine whether or not
using SAFETY SIGN ISO 7010-M002 as an effective means to control RISK to an acceptable level.
The SAFETY SIGN should be placed in a location that is visible from the intended position of the
OPERATOR.
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It is not intended in every case when the instructions for use contain warnings, that the
ME EQUIPMENT be marked with ISO 7010-M002 (i.e. instructions for use are not used as the
primary RISK CONTROL measure). Symbol ISO 7000-1641 (2004-01) (see Table D.1, symbol 11)
is used to indicate that the instructions for use should be considered when operating the
ME EQUIPMENT. The symbol should be placed in a location close to a control needing reference
to the instructions for use. This symbol can also be used to identify the location where the
instructions for use is stored.

Subclause 7.3.2 — HIGH VOLTAGE parts

Replace, in the existing first paragraph, modified by Amendment 1, "(see Table D.3. safety(sign
)" with "(see Table D.2. SAFETY SIGN 3)", and in the final sentence, "safety sign" with /SAFET
5IGN".

Pubclause 7.4.2 — Control devices
Replace, in the existing second paragraph, "IEC 60950-1" with "IEC 60950-4:2005".

Pubclause 7.8 — Indicator lights and controls

\dd, after the existing second paragraph, added by Amendmett-1, the following text and thé
lollowing new rationale:

INFORMATION SIGNALS, such as a waveform or a parameter numeric, are allowed to use any
olour, including red, yellow, cyan, and green, as léng as they are correctly perceived as
different from HIGH, MEDIUM and LOW PRIORITY alarmi.indicator lights and as different from red
yellow, and green indicator lights.

Pubclause 7.8.1 — Colour of indicator lights

1Ilt is important to distinguish HIGH PRIORITY, MEDIUM PRIORITY and LOW PRIORITY ALARM SIGNALS
rom the warning and caution signals. A warning signal, a steady (constant, non-flashing) req
light, and the caution signal, a steady (constant, non-flashing) yellow light, are to be used fof
onditions that are present in".NORMAL USE. The warning signal alerts the OPERATOR to I
HAZARDOUS SITUATION that ,can cause death or serious injury. The caution signal alerts th
DPERATOR t0 @ HAZARDOUS SITUATION that can cause minor or moderate injury or ME EQUIPMENT
amage. Thus, these signals are akin to SAFETY SIGNS or markings that indicate warnings ang
}autions at all times.Typically, these indicator lights would be accompanied by natural language
hat explains the HAZARD or a HAZARDOUS SITUATION. An example might be a warning or caution
light to signify a hot surface that should not be touched, or the danger of opening a door ang
isking exposure to radiation. In these examples, the hot surface and the radiation are expected

be presént during NORMAL USE. Warning and caution lights do not require OPERATOR actiof
as a HIGH PRIORITY or MEDIUM PRIORITY ALARM SIGNAL requires), and they do not require @
hange&;in workflow; they merely require awareness. Furthermore, warning and caution lights
Tre considered INFORMATION SIGNALS and are not accompanied by ALARM SIGNALS.

On the other hand, HIGH PRIORITY ALARM SIGNALS can include an alarm indicator light (a flashing
red light as opposed to a steady red light) and can be accompanied by an appropriate auditory
ALARM SIGNAL. Similarly, a MEDIUM PRIORITY ALARM SIGNAL can include an alarm indicator light (a
flashing yellow light as opposed to a steady yellow light) and can be accompanied by an
appropriate auditory ALARM SIGNAL. In either case, OPERATOR action and changes in workflow
are required.

Clause 8 — Protection against electrical HAZARDS from ME EQUIPMENT

Replace, in the existing list item b), "including APPLIED PARTS" with "and APPLIED PARTS".
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Replace, in the existing list item c), "...including APPLIED PARTS..." with "...and APPLIED PARTS...".
Subclause 8.1 a)

Replace, in the existing first paragraph, "...including APPLIED PARTS." with "...and APPLIED
PARTS".

Subclause 8.1 b)

eplace, in the existing third paragraph, "...including APPLIED PARTS," with "...and APPLIEI
ARTS,".

ubclause 8.4.2 — ACCESSIBLE PARTS including APPLIED PARTS
Replace, in the subclause title, "including" with "and".
$ubclause 8.4.2 ¢)

Replace, in the existing first paragraph, modified by Amendment™1,"the second reference {(
IEC 60950-1" with "IEC 60950-1:2005".

Replace, in the existing second paragraph, modified by Améendment 1, the first reference tq
IEC 60950-1" with "IEC 60950-1:2005", and the referencé-o "IEC 60950" with "IEC 60950-1"

$ubclause 8.4.3 — ME EQUIPMENT intended to be.connected to a power source by a plug
Replace, in the existing paragraph, "IEC 60479-1[11]" with "IEC 60479-1[73]".
$ubclause 8.5.1 — MEANS OF PROTECTION

Replace, in the existing tenth paragraph starting with "However the test voltages”, the firsf
Ileference to "IEC 60950-1" with "IEC 60950-1:2005, IEC 60950-1:2005/AMD1:2009 ang
IEC 60950-1:2005/AMD2:2013*%;

Replace, in the existing(penultimate paragraph, "(see Figure A.12)" with "(see Figure 40)".

\dd, after the existing penultimate paragraph, the following new text, new table and new figures}

Amendment.2 \has expanded the options for MEANS OF OPERATOR PROTECTION to include thg
application.of the requirements of IEC 62368-1:2018, which is replacing IEC 60950-1.

Based,on a detailed review of the difference in the requirements of IEC 62368-1:2018
IEC 60950 1 2005 IEC 60950 1: 2005/AMD1 2009 and IEC 60950 1: 2005/AMD2 2013 and th|<

alternat|ve to IEC 60950 1: 2005 IEC 60950 1: 2005/AMD1 2009 and
IEC 60950-1:2005/AMD2:2013. There are limitations identified where necessary within the
normative text to clarify differences between this standard and IEC 62368-1:2018 when barriers
providing 2 MOOP are additionally relied on to provide 1 MOPP.

During the review process, it was determined that there are two typical scenarios for how
equipment complying with IEC 62368-1:2018 might be incorporated into ME EQUIPMENT. These
scenarios are described below in Table A.6. See also Clause 16 for information on the use of
equipment complying with IEC 62368-1:2018 as part of an ME SYSTEMS.
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Table A.6 — Typical scenarios for the use of equipment complying
with IEC 62368-1:2018 in ME EQUIPMENT
Scenario Description Examples

1 Sub-assemblies/components complying with IEC 62368-1:2018 are built into |Internal power supplies,
ME EQUIPMENT. In this scenario, sub-assemblies/components complying with |optical disc drives,
IEC 62368-1:2018 are fully contained within the ENCLOSURE of the transformers, processor
ME EQUIPMENT and are accessible only with the use of a tool (the output circuit board
parts of the power supply or AC-DC connectors can be accessible at sip/sop |assemblies, DC-DC
connections without the use of a tool). Sub-assemblies/component converters, AC-DC
\;Ulllp:y;lly vv;th :EC 62308 12013 arc HGIIUIG::y bUIIO;dCIGd do d aub UUIIVUItGID, B:uctuuth
assembly/component of the ME EQUIPMENT and they cannot be used communication modules

separately.

2 Equipment/sub-assemblies complying with IEC 62368-1:2018 are provided |External/Stand-alone
as a part of ME EQUIPMENT, but are not built into the ME EQUIPMENT and are |power supplies,
readily accessible to the OPERATOR and/or PATIENT. Equipment/sub- computersmonitors,
assemblies complying with I[EC 62368-1:2018 are provided with their own printersitkeyboards
ENCLOSURE and can be used separately from the ME EQUIPMENT.

NOTE See Figure A.24 and Figure A.25 for pictorial representations of Scenarios 1 and.2,

Component power selply
(inside medical eg@pment)

IEQ

Figure A.24 — Example of Scenario 1
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IEC 62368-1 Equipment

>

Medical equipmenifjfs

m
-
' ~\\ "
IE¢

Figure A.25 — Example of Scenario 2

The analysis focused on these scenarios. The purpose was to determine if any differences il
the application of requirements of IEC 62368-1:2018(would be necessary based on the us
gcenario.

Vhere IEC 62368-1:2018 has been identified:as an acceptable alternative to the requirements
f this standard or IEC 60950=1+2005, IEC 60950-1:2005/AMD1:2009 ang
IEC 60950-1:2005/AMD2:2013, no additional rationale has been written.

uring the review process, some differences in terminology were identified between this
tandard and IEC 62368-1:2018.~\Specifically, the definitions for TOUCH CURRENT and PEA
ORKING VOLTAGE were reviewed; while differences were noted, it was determined that thes

ifferences did not have any, technical effect on the use of IEC 62368-1:2018 as identified i
he body of this document.

igure A.12 - Identification of MEANS OF PATIENT PROTECTION and MEANS OF OPERATOR
ROTECTION

elete the existing Figure A.12, modified by Amendment 1.
ubclause*8.5.1.2 — MEANS OF PATIENT PROTECTION (MOPP)

eplace the existing text of this paragraph, modified by Amendment 1, with the following:

CREEPAGE DISTANCES:

A detailed review of the requirements for CREEPAGE DISTANCES from IEC 62368-1:2018,
IEC 60950-1:2005 and this standard confirmed that there were no significant changes in the
requirements and that 2 MooP according to IEC 62368-1:2018 will provide 1 MOPP according to
this document.

When determining creepage distances according to IEC 62368-1:2018, the largest value from
IEC 62368-1:2018, Table 17 or Table 18 is always applied. This is clarified in the text at the
bottom of IEC 62368-1:2018, Table 17.
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AIR CLEARANCE:

Table 13 and Table 14 were reviewed to determine where barriers providing 2 MOOP would also
satisfy the requirements for 1 MOPP from Table 12. Based on historical discussions, it has been
assumed that 2 MOOP would always also meet the requirements for 1 MOPP with respect to AIR
CLEARANCE requirements; however, limitations were identified which led to the addition of
NOTE 4 in Table 12.

IEC 60950-1:2005, Table 2K and Table 2L and IEC 62368-1:2018, Table 10 to Table 15
inclusive) were evaluated for the same purpose and compared to Table 12.

his review of the requirements for AIR CLEARANCE between Table 12, IEC 609501:2005
able 2K and Table 2L and IEC 62368-1:2018, Table 10 to Table 14 (inclusive).‘identifieq
[imitations for when 2 MooP would provide 1 MOPP. This is important when evaluating.separation
rom the SUPPLY MAINS (typically provided by a switch mode power supply or similat'component
ince a barrier providing 2 MOOP will not always provide 1 MOPP as currently.rxequired by thig
ocument. Additional information and examples are provided below.

Table 13 is copied from IEC 60950-1:2005, Table 2K; Table 14 is copied from IEC 60950
:2005, Table 2L.

The values documented in IEC 62368-1:2018 are based on the approach for AIR CLEARANCH
alues as specified in the basic safety publication IEC 60664-11. The values in this standard ar¢
{ot based on this same approach. Since the scope of Amendment 2 is fixed, a re-evaluation of

he current AIR CLEARANCE requirements is not withinthe scope of this review. It is howevef
xpected that this review should be done as part of/the fourth edition.

The results of this review identified that the requirements for 2 MOOP according Table 13 ang
Table 14, or IEC 60950-1:2005, Table 2K andyTable 2L will meet the requirements for 1 MOPH
dccording to Table 12 only up to and including a WORKING VOLTAGE of 707 V d.c. / 500 V r.m.s
Rows 1 to 7 of Table 12).

Examples:
Table 12, Table 13 and Table_14 and IEC 60950-1:2005, Table 2K and Table 2L:

Example 1 (Acceptable): A 240 V r.m.s. mains powered switch mode power supply with
a WORKING VOLTAGE of 400 V r.m.s. across the switching barrier would require 3,5 mm AIF
CLEARANCE(for 1 MOPP according to Row 6 of Table 12. Assumptions: Overvoltage
Category(ll, Pollution degree 2, Altitude 2 000 m.

Thelrequirement for 2 MOOP from Table 13 would be 4,0 mm (Row 2, based voltage of
340V peak / 240 V r.m.s., based on the RATED MAINS VOLTAGE, see 8.9.1.10) plus 0,4 mm
from Table 14 (PEAK WORKING VOLTAGE, which would be a minimum of 566 V peak; Row

3) equal to 4,4 mm AIR CLEARANCE total. Assumptions: Overvoltage Category I, Pollutior
degree 12 and 3 Altitude 2 000 m-

In this example, the minimum AIR CLEARANCE would not be less than 4,4 mm which meets
the requirement of 2,5 mm from Row 6 of Table 12.

Example 2 (Unacceptable): A 240 V r.m.s. mains powered switch mode power supply
with a WORKING VOLTAGE of 401 V r.m.s. across the switching barrier would require 4,5 mm
AIR CLEARANCE for 1 MOPP according to Row 7 of Table 12. Assumptions: Overvoltage
Category Il, Pollution degree 2, Altitude 2 000 m.
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The requirement for 2 MmoopP from Table 13 would be 4,0 mm (Row 2, based voltage of
340 V peak / 240 V r.m.s., based on the RATED MAINS VOLTAGE, see 8.9.1.10) plus 0,4 mm
from Table 14 (PEAK WORKING VOLTAGE, which would be a minimum of 567 V peak; Row 3)
equal to 4,4 mm AIR CLEARANCE TOTAL. Assumptions: Overvoltage Category II, Pollution
degree 1, 2 and 3, Altitude 2 000 m.

In this example, the minimum AIR CLEARANCE could be 4,4 mm which does not meet the
requirement of 4,5 mm from Row 7 of Table 12.

Iso performed. This comparison determined that DOUBLE INSULATION or REINFORCED INSULATION
ccording to IEC 62368-1:2018 (which is equivalent to 2 MOOP) will meet the requirements fof
MOPP according to Table 12 only up to and including 354 V d.c. / 250 V r.m.s.

% comparison between Table 12 and IEC 62368-1:2018, Table 10 to Table 14 (inclusive) was

Table 12 and IEC 62368-1:2018, Table 10 to Table 14 (inclusive):

Example 3 (Acceptable): A 240 V r.m.s. mains powered switch mode-power supply with
a WORKING VOLTAGE of 250 V r.m.s. across the switching barrier wauld require 2,5 mm AIR
CLEARANCE for 1 MoPP according to Row 5 of Table 12. Assumptions: Overvoltagg
Category Il, Pollution degree 2, Altitude 2 000 m.

The requirement for REINFORCED INSULATION (2 MOOP) from1EC 62368-1:2018 is taken as
the higher value of the values determined per Procedurge 1 or Procedure 2:

Procedure 1: Assume altitude of 2 000 m (no maitiplication factor for AIR CLEARANCES)

— |IEC 62368-1:2018, Table 10 would bé. 2,54 mm (Row 9, based on a temporary
overvoltage of 2 000 V); Pollution degree 2

— |IEC 62368-1:2018, Table 11 would-be 0,14 mm (Row 1, based on peak voltage o
354 V); Pollution degree 2

— Highest value = 2,54 mm

)

Procedure 2: Assume altitude of 2 000 m (no multiplication factor for AIR CLEARANCES)
Pollution degree 2

— |IEC 62368-1:2048, Table 14 would be 3,0 mm (Row 10, based on mains transienf
voltage of 2 500,V)

As an alternative to Procedure 2, the value from Procedure 1 can be used with ar
additional.electric strength test according to IEC 62368-1:2018, Table 15.

In either' case the minimum AIR CLEARANCE would not be less than 2,54 mm which meets
therequirement of 2,5 mm from Row 5 of Table 12.

Example 4 (Unacceptable): A 240 V r.m.s. mains powered switch mode power supply
with a working voltage of 251 V r.m.s. across the switching barrier would require 3.5 mn
AIR CLEARANCE for 1 MOPP according to Row 6 of Table 12. The requirement for
REINFORCED INSULTATION (2 MOOP) is taken as the higher value of the values determined
per IEC 62368-1:2018 Procedure 1 or Procedure 2:

Procedure 1: Assume altitude of 2 000 m (no multiplication factor for AIR CLEARANCES)

— |IEC 62368-1:2018, Table 10 would be 2,54 mm (Row 9, based on a temporary
overvoltage of 2 000 V); Pollution degree 2

— |IEC 62368-1:2018, Table 11 would be 0,14 mm (Row 1, based on peak voltage of
355 V); Pollution degree 2

— Highest value = 2,54 mm
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Procedure 2: Assume altitude of 2 000 m (no multiplication factor for AIR CLEARANCES);
Pollution degree 2

— |IEC 62368-1:2018, Table 14 would be 3,0 mm (Row 10, based on mains transient
voltage of 2 500 V)

As an alternative to Procedure 2, the value from Procedure 1 can be used with an
additional electric strength test according to IEC 62368-1:2018, Table 15. In this case,
the minimum AIR CLEARANCE could be 2,54 mm.

Neither 3,0 mm nor 2,54 mm meet the requirement of 3,5 mm from Row 6 of Table 12

Additional information on differences between the methods for determining AIR CLEARANCE
fequirements between this standard, IEC 60950-1:2005 and |IEC 62368-1:2018:

A number of differences in the methods for determining the AIR CLEARANGE requirements
etween the standards evaluated were identified. The method specified in IEC-62368-1:2018 is
ore complicated than the method used according to this standard apd JEC 60950-1:2005
hese differences were discussed with experts from IEC TC 108 (technical committee fof
IEC 60950-1:2005 and IEC 62368-1:2018) to confirm these differences were properly
nderstood by experts from IEC/TC 62. One of the differences is that WORKING VOLTAGE (d.c. of
.m.s.) is used to determine the AIR CLEARANCE requirementscaccording to this standard of
IEC 60950-1:2005. IEC 62368-1:2018 instead uses the term\fvoltage” which can have thre
ifferent meanings depending on the circuit. “Voltage” can\miean either the peak value of thi
orking voltage, the transient overvoltage or the tempoérary overvoltage—in all cases, th
ighest value of this “voltage” is used to determine the-AIR CLEARANCE requirement.

IEC TC 108 published a Technical Report (IEC-TR/62368-2 [77]) which explains the process
The excerpt shown below is intended to previde a basic overview of how AIR CLEARANCE
flequirements according to IEC 62368-1:2018. are determined.
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Procedure 1 for
determining clearance

Procedure 2 for
determining clearance
(see 5.4.2.2 of
IEC 62368-1:2018)

(see 5.4.2.3 of
IEC 62368-1:2018)

) Determine transients,
Determine PWV use Tables 12 and 13
of IEC 62368-1:2018

' !

F < 30 kHz:

use Table 10 Determine RWV
of IEC 62368-1:2018 o

F > 30 kHz:

use Table 11

of IEC 62368-1:2018

! '

h

Use Table 14 of useE'I%tt)(laeStis of
IEC 62368-1:2018 IEC 62368.1:2018

Use largest clearance

Use largest clearance (P1 or P2)
or
clearance P1 + ES test

IEC

Figure A.26 — Procedure for determination of AIR CLEARANCE requirements
IEC TR 62368-2:2019 [77], 5.4.2.1 (modified)

The steps 1-8 identified in Figure A.26 have been added to aid in the explanation below:

Procedure (P1)

tep4: Determine the peak of the working voltage (PWV)-for a mains connected switch mod
ower supply, this would be the peak value of the switching voltage, not the peak value of th
SUPPLY MAINS voltage.

Step 2: IEC 62368-1:2018, Table 10 is used to determine the required AIR CLEARANCE. For
mains connected equipment, this table will always be applicable. When using this table, it is the
temporary overvoltage that is used in the voltage column (not the SUPPLY MAINS voltage).
IEC 62368-1:2018, 5.4.2.2 specifies a temporary overvoltage of 2 000 V peak to be used if the
SUPPLY MAINS voltage does not exceed 250 V (assumed to mean 250 V r.m.s.). For SUPPLY
MAINS voltages above 250V and not exceeding 600V, the temporary overvoltage is
2 500 V peak. Using this information along with the pollution degree, IEC 62368-1:2018,
Table 10 provides a value for the required AIR CLEARANCE.


https://iecnorm.com/api/?name=4aa31b1fc08d4622b331c84e1ac3d6ae

—-42 - IEC 60601-1:2005/AMD2:2020
© IEC 2020

Step 3: Using the peak of the WORKING VOLTAGE, |IEC 62368-1:2018, Table 11 will provide a
value for the required AIR CLEARANCE assuming Pollution Degree 2. For pollution degree 1 or
pollution degree 3, the multiplication factor specified in the table is used.

The largest value from Step 2 or Step 3 is recorded as the requirement.

Procedure 2 (P2)

¢ircuit and is either a transient voltage, AC mains transient voltage, DC mains transient voltage
¢r external circuit transient voltage. IEC 62368-1:2018 provides requirements for eithef
determining this voltage based on information about the supply circuit or measuring this voltage
\s an example, a SUPPLY MAINS circuit operating at 240 V r.m.s. would use the AC* mains
ransient voltage of 2 500 V peak for an overvoltage category Il supply (IEC 62368-1:2018
Table 12).

$tep 5: There are 2 methods of satisfying Procedure 2, Method A or Method-B:
Method A: Apply IEC 62368-1:2018, Table 14 to determine an AIR'CLEARANCE value (Step
6), or

Method B: Apply IEC 62368-1:2018, Table 15 to determine anlelectric strength test value tq
be used (Step 7).

tep 6: Take the RWV value determined in Step 4 and determine the required AIR CLEARANCH
rom |[EC 62368-1:2018, Table 14 using the RWV along:with the pollution degree. Skip Step 7

tep 7: Use IEC 62368-1:2018, Table 15 to determine the electric strength test voltage using
he RWV determined in Step 4.

rocedure 1 (Step 3) and Procedure 2 (Step 6) or the value from Procedure 1 (Step 3) with th¢
lectric strength test (Step 7).

ftep 8: Determine the required AIR CLEARANCE-this is either the highest value determined using
$ubclause 8.5.3 — MAXIMUM MAINS VOLTAGE

Replace, in the final sentence of the existing first paragraph, "was (and remains) 250 V," witf
lis 240 V,".

Replace, in the existing third paragraph, "250 V" with "240 V".

Delete the existing fourth paragraph.

‘Eubclause 8.5.4 — WORKING VOLTAGE

eléte the existing third paragraph

Subclause 8.6.1 — Applicability of requirements

Replace, in the existing paragraph, the reference to "IEC 60950-1" with "IEC 60950-1:2005,
IEC 60950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013".

Subclause 8.6.4 a)

Add, after the existing seventh paragraph, added by Amendment 1, the following text:
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