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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-40: Particular requirements for the basic safety and
essential performance of electromyographs and

evoked response equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic, fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with<thé International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént-between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.

No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationjs is

ndispensable fqr the correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use off
patent(s). /EC takes no position concerning the evidence, validity or applicability of any claimed patent righf
Fespect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
Mmay berequired to implement this document. However, implementers are cautioned that this may not repre
heslatest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60601-2-40:2016. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60601-2-40 has been prepared by subcommittee 62D: Particular medical equipment,
software, and systems, of IEC technical committee 62: Medical equipment, software, and
systems. It is an International Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added requirements Tor constant voltage stimulators,
b) |clarified requirements for VISUAL STIMULATORS.

The text of this International Standard is based on the following documents:

Draft Report on voting

62D/2168/FDIS 62D/2191/RVD

Full information on the voting for its approval can be found in the rgport on voting indicated in
thel above table.

The¢ language used for the development of this International'Standard is English.

This document was drafted in accordance with ISOUEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and ISO/MEC Directives, IEC Supplement, availaple
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
degcribed in greater detail at www.iec.ch/publications.

In this document, the following print typesare used:

— |requirements and definitions: roman type.
— |test specifications: italic type;

— |informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is alselin"a smaller type;

— |TERMS DEFINED IN CLAUSE 3 OF IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, AND
IEC 60601-1:2005/AMD2:2020, IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

In feferring to the'structure of this document, the term

— |"clause" fmeans one of the seventeen numbered divisions within the table of contents,
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

— |"subclause" means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are]all
stibelauses of Clause 7).

References to clauses within this document are preceded by the term "Clause" followed by the
clause number. References to subclauses within this document are by number only.

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

The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance with
this document;

"should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;
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"may" is used to describe a permissible way to achieve compliance with a requirement or
test.

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

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

The committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC websile under websiore.iec.ch in the data related 1o the
spégcific document. At this date, the document will be
e |reconfirmed,

e |withdrawn, or

e |[revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
tHat it contains colours which are considered to be useful forthe correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document concerns the BASIC SAFETY and ESSENTIAL PERFORMANCE of ELECTROMYOGRAPHS
and EVOKED RESPONSE EQUIPMENT. It amends and supplements IEC 60601-1, Medical electrical
equipment — Part 1: General requirements for basic safety and essential performance
(IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and IEC 60601-1:2005/AMD2:2020).

The aim of this revision is to bring this document up to date with reference to-the-latest-edition
of the—general-standard IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and IEC 60601-

1:2

005/AMD2:2020.

Thy

A
inc
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any
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e requirements of this document take priority over those of IEC 60601-1.

General guidance and rationale" for the more important requirements of this.documen

[ is

uded in Annex AA. It is considered that knowledge of the reasons for these requiremelnts

not only facilitate the proper application of the document but will, in dué_course, expeq
revision necessitated by changes in clinical practice or as a result of developments
hnology. However, Annex AA does not form part of the requirements ofthis document.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-40: Particular requirements for the basic safety and
essential performance of electromyographs and
evoked response equipment

20-1+—Seopeobject-andrelated-standards

Clduse 1 of-the—general-standard® IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2042, and
IEG 60601-1:2005/AMD2:2020 applies, except as follows:

201.1.1 Scope

Replacement:

This part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE | of
ELHCTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT, hereafterreferred to as ME EQUIPMENT.

NOTE 1 Myofeedback equipment, where the capturing of muscle contragtion is based on electromyography, is
witHin the scope of this document.

NOTE 2 ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT is intended for diagnostic and monitofing
applications.

NOTE 3 If the ME EQUIPMENT supports both ELECTROMYOBRAPHY and EVOKED RESPONSE STIMULATION, clauseq for
elegtrical, auditory, and visual stimulators are applicabl&Ns case the equipment supports ELECTROMYOGRAPHY,|but

not FVOKED RESPONSE STIMULATION, clauses concerningpsolely requirements for stimulators are NOT within the sqope
of this document.

If g clause or subclause is specificallyintended to be applicable to ME EQUIPMENT only, of to
ME|[SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the
cage, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevani.

The following ME EQUIPMENT are excluded:

e ME EQUIPMENT jintended for therapeutic application;

e ME EQUIPMENT intended for transcutaneous electrical nerve stimulators and electrical
muscle stimdlators (ME EQUIPMENT covered by IEC 60601-2-10).

201.1.2 Object

Replacement:

Theobjectof thisdocumentistoestabtishparticutar BASTC SAFETY and ESSENTIAL PERFORMANCE
requirements for ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT [as defined in
201.3.201 and 201.3.202.]
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201.1.3 Collateral standards
Addition:

This document refers to those applicable collateral standards that are listed in Clause 2 of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 and
Clause 201.2 of this document.

IEC 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 apply as modified in Clause 202.
IEC 60601-1-3, IEC 60601-1-8 and IEC 60601-1-10 do not apply. All other published collateral
stapidards in the IEC 6000 T-T Series apply as published.

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 nd
IEG 60601-1:2005/AMD2:2020 and collateral standards as approptiate for the particdlar
ME[EQUIPMENT under consideration, and may add other BASIC\-SAFETY and ESSENTIAL
PERFORMANCE requirements.

A | requirement of a particular standard takes priority over [EC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

Eol-brevity 1EC 60601-1—is—referredto—-in—this
V-—EC-ovou+—1isFeterrea+to+HHh—tHHS

The numbering of clauses and subclauses of this document corresponds to that| of
IECG 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 with the
prefix "201" (e.g. 201.1 in this decument addresses the content of Clause 1| of
IEC¢ 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020) | or
applicable collateral standard with_the prefix "20x" where x is the final digit(s) of the collatgral
stapdard document number (e.g*202.4 addresses the content of Clause 4 of the IEC 60601-1-
2 cpllateral standard, 203.4 addresses the content of Clause 4 of the IEC 60601-1-3 collatgral
stahdard, etc.). The changes:to the text of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
and IEC 60601-1:2005/AMD2:2020 are specified by the use of the following words:

"Re¢placement" means that the clause or subclause of |EC 60601-1:2005,
IECG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or applicable collatgral
stapdard is repltaced completely by the text of this document.

"Addition*~means that the text of this document is additional to the requirements| of
IEG 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and I|EC 60601-1:2005/AMD2:2020 | or
applicable collateral standard.

"Amendment" means that the clause or subclause of [|EC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or applicable collateral
standard is amended as indicated by the text of this document.

Subclauses, figures or tables which are additional to those of IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are numbered starting from
201.101. However, due to the fact that definitions in |IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are numbered 3.1 through
3.447154, additional definitions in this document are numbered beginning from 201.3.201.
Additional annexes are lettered AA, BB, etc., and additional items aa), bb), etc.
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Subclauses, figures or tables which are additional to those of a collateral standard are
numbered starting from 20x, where "x" is the number of the collateral standard, for example 202
for IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

The term "this document” is wused to make reference to I|EC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020, any applicable collateral
standards and this document taken together.

Where there is no corresponding clause or subclause in this document, the clause or subclause
of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or
applicable collateral standard, although possibly not relevant, applies without moditicatipn;
where it is intended that any part of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012~and
IEG 60601-1:2005/AMD2:2020 or applicable collateral standard, although possibly relevant, is
nofl to be applied, a statement to that effect is given in this document.

201.2 Normative references

Clduse 2 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEQ 60601-1:2005/AMD2:2020 applies, except as follows:

NOTE Informative references are listed in the bibliography.

Addition:

IEG 60601-1:2005, Medical electrical equipment — Par{A1: General requirements for basic safety
andl essential performance

IEG 60601-1:2005/AMD1:2012
IEG 60601-1:2005/AMD2:2020

IEG 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for bgsic
safety and essential performance — ©ollateral Standard: Electromagnetic disturbance§ -
Repuirements and tests

IEG 60601-1-2:2014/AMD1:2020

IEQ 60318 (all parts), Electroacoustics — Simulators of human head and ear

ISQ 15004-2, Ophthalmic instruments — Fundamental requirements and test methods — Part 2:
Light hazard protection

201.3 Terms.and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:20p5,
IECG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 apply, except as follows

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

NOTE An index of defined terms is found beginning on page 30.

Additional terms and definitions:

201.3.201

ELECTROMYOGRAPH

ME EQUIPMENT for the detection or recording of biopotentials accompanying nerve and muscle
action, either spontaneously, intentionally or evoked by electrical or other stimulation
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201.3.202
EVOKED RESPONSE EQUIPMENT
ME EQUIPMENT for the detection or recording of biopotentials resulting from an evoking stimulus

Note 1 to entry: The stimulus-may can be electrical, tactile, auditory, visual, olfactory, etc.

201.3.203

ELECTRICAL STIMULATOR

part of-ELECTROMYOGRARHSand-EVOKED-RESPONSE ME EQUIPMENT for the application of electric
currents via ELECTRODES in direct contact with the PATIENT, for the evoking of biopotentials

201.3.204
PULSE DURATION
durjation of the electrical stimulus pulse WAVEFORM at 50 % of the peak amplitude

201.3.205
WANVEFORM
valfiations in magnitude of an electrical stimulus output (either voltage orscurrent) as a funcfion
of ftime appearing in the APPLIED PART(S) of the ELECTRICAL STIMULATOR or the collecfed
biopotentials by the BIOPOTENTIALS INPUT PART

201.3.206

AUDITORY STIMULATOR
pait of -ELECTROMYOGRARPHS-and-EVOKED-RESPONSE ME EQUIRMENT for the application of soynd
prgssure from a transducer (headphone, bone conductor or free-field) to the ear(s) of the
PATIENT, for the evoking of biopotentials

201.3.207

VISUAL STIMULATOR
pait of-ELECTROMYOGRAPHS-and-EVOKED-RESEONSE ME EQUIPMENT for the application of pulsed
electromagnetic radiation in the visible spectrum from a transducer to the eyes of the PATIENT,
for|the evoking of biopotentials

201.3.208

BIOPOTENTIAL INPUT PART
APRLIED PART(S) of ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT for the collectior| of
biopotentials

201.3.209

ELECTRODE
conductive portion that is applied to the PATIENT to detect electrical activity and/or to apply the
stimulus from_ the ELECTRICAL STIMULATOR to the PATIENT

201.3.210
PATIENT LEAD

] Bno tad bhatias nan -l CoaToAaAnC- oA Hhaor o DATICAT A AN — rth AME OO AT
Ca T UUTITTCULICU VOCTWTUTUITT AT CLLE U TINUUL Adimfu TIUTeT a TMATILINT UADLL Ul U106 Wi TWUITTTIVIETINT

PATIENT CABLE
multiwire cable used to connect PATIENT LEADS to ME EQUIPMENT
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201.4 General requirements

Clause 4 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.4.2 *RISK MANAGEMENT PROCESS for ME EQUIPMENT-and or ME SYSTEMS

Addition:

A ide, within their RISK MANA a
pot al use of their STIMULATORS and accessories to deliver current exceeding 10 mA RMY or
current densities for any ELECTRODE exceeding 2 mA/cm?2,

201.4.3 ESSENTIAL PERFORMANCE

Addition:

NoFE Because of the variety of clinical applications for ELECTROMYOGRAPHS and EVOKED
RE$PONSE, no additional ESSENTIAL PERFORMANCE is specified in_this document. Howeyer,
ES$ENTIAL PERFORMANCE-shal-be is determined by the manufacturer in accordance with the
requirements of 4.3 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020.

201.4.11 Power input

Replacement:

The power input is measured with a load resistance of the lowest value specified in the technical
degcription (see 201.7.9.3.101 a)), and with any output controls set to result in maximum poyver
input.

2011.5 General requirements fortesting ME EQUIPMENT

Clduse 5 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEQ 60601-1:2005/AMD2:2020sapplies, except as follows.

201.5.4 Other conditions

Addlition:

WHere values/of voltage and current are used in this document, they mean the RMS valueg of
an plternating, direct or composite voltage or current averaged over 1 s unless stated otherwise.

201.67, Classification of ME EQUIPMENT and ME SYSTEMS

Clause 6 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.6.2 * Protection against electric shock

Amendment:

Delete TYPE B APPLIED PART.
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201.7 ME EQUIPMENT identification, marking and documents

Clause 7 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts
201.7.2.3 * Consult ACCOMPANYING DOCUMENTS

Replacement:

Safety sign ISO 7010-M002 shall be used (see Table D.2, safety sign 10 in Annex D| of
IECG 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and IEC 60601-1:2005/AMD2:202Q):

201.7.2.7 Electrical input power from the SUPPLY MAINS

Replacement:

The RATED power input of MAINS operated ME EQUIPMENT shall be the “maximum power input
avéraged over any period of 5s under the specified operatingconditions set out by fthe
manufacturer.

201.7.2.8 Output connectors
201.7.2.8.2 Other power sources
Addition:

Se¢ also 201.12.4.102.

201.7.2.13 * Physiological effects (SAFETY SIGNS and warning statements)
Adflition:

ME |EQUIPMENT capable of delivering electrical stimulus outputs into a load resistance of 1 000 Q
in ¢xcess of 10 mA RMS or ;10 V RMS averaged over any period of 5 s shall be marked ngear
thel ELECTRODE connections with the safety sign ISO 7010-M002 (see safety sign 10 in Table D.2

of Annex D of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IE¢ 60601-1:2005/AMD2:2020).

201.7.4 Marking of controls and instruments

201.7.4.2* Control devices

Replacement:
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a)

b)

d)

e)

e following information shall be provided in the instructions for use:

electrical stimulator output range: specify minimum and maximum values;
type of control used: specify if the output control is continuous or in disgrete increments
if discrete increments are used, the minimum increment shall be spec€ified;

load impedance range: specify minimum and maximum load.

mpliance is checked by inspection of ACCOMPANYING DOCUMENGFS-

.7.9 ACCOMPANYING DOCUMENTS
.7.9.2 Instructions for use

Nitional subclause:

.7.9.2.101 Additional information in instructions for use
b instructions for use shall contain additionally:

* Information on the output WAVEFORM(s), including any DC component, PULSE DURATIO|
pulse repetition frequencies, mmaximum amplitude of output voltage and/or current, and
effect of load impedance onithe demanded parameters.

particular type of examination for which the ELECTRICAL STIMULATOR is intended.

Advice on any necessary precautions to be taken when the output contains a DC compon
larger than 10 gA.when averaged over 1 s.

pacemaker) should not be subjected to electrical stimulation unless specialist med
opinion(has first been obtained.

Advice to avoid trans-thoracic stimulation.

Awarning on the following potential HAZARDS:

NS,
the

* Advice on the size of \ELECTRODES to be used and the method of application for egach

ent

* Advice that-a PATIENT with an implanted electronic device (for example a cardiac

cal

g)

h)

— Connection of a PATIENT to a high frequency (HF) surgical equipment and to

an

ELECTROMYOGRAPH or EVOKED RESPONSE EQUIPMENT simultaneously—may can result in

burns at the site of the ELECTRODES and possible damage to the APPLIED PARTS;

— Operation in close proximity to a shortwave or microwave therapy equipment-may can

produce instability in the APPLIED PARTS.

* For ME EQUIPMENT capable of delivering output values in excess of 10 mA RMS
10 V RMS into the specified load impedance (see 201.7.9.3.101a)), averaged over 1 s
having an energy greater than 10 mJ per pulse into the specified load impedance:

— a list of recommended ELECTRODES that can be used with the ME EQUIPMENT.

or
, or

* Advice to avoid accidental contact between connected but unapplied APPLIED PARTS and

other conductive parts including those connected to protective earth.
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* Any known susceptibilities to electromagnetic phenomena.

201.7.9.3 Technical description

Additional subclause:

201.7.9.3.101 Additional information in the technical description

The technical description shall additionally contain the following:

a) The technical description shall specify the parameters mentioned in 201.7.9.2.101 along
with the range of load impedances for which these parameters are valid.

2011.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clduse 8 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1;2012, and

IEQ 60601-1:2005/AMD2:2020 applies, except as follows:

201

Re

Thy
BIOPOTENTIAL INPUT PARTS shall be TYPE BF APPLIED PARTS OF.TYPE CF APPLIED PARTS.

201

Ad

.8.3 * Classification of APPLIED PARTS

blacement:

b APPLIED PARTS of ELECTRICAL STIMULATORS, VISUAL STIMULATORS, AUDITORY STIMULATORS @nd

.8.5.2.3 PATIENT LEADS Or PATIENT CABLES

Hition:

PATIENT LEADS of ELECTROMYOGRAPHS are usually kept short (30 cm or less) and tied together;

thefrefore, any PATIENT LEAD which falls offiwill stay in the vicinity of the PATIENT and thus the
arg no additional requirements for the ELECTRODE.

WHere the PATIENT LEADS are long (longer than 30 cm) or not tied together, compliancq i
velfified by inspection of the RISK MANAGEMENT FILE.

201

Ad

.8.8.3 * Dielectric strength

ition to item a):

WhHere the voltage‘to which the relevant insulation is subjected in NORMAL USE is non-sinusoidal

AC
me

IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 using a reference volt

(U

, the test-faay can be performed using a sinusoidal 50 Hz or 60 Hz test voltage. Where this
thod is\Used, the value of test voltage shall be determined from Table 6 of IEC 60601-1:20

VDC equal to the measured peak-to peak voltage divided by 22 .

This reduction is only allowed for non-sinusoidal working voltages equal to or greater than 700 V
peak.

20

Clause 9 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and

1.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

IEC 60601-1:2005/AMD2:2020 applies except as follows:

ge
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201.9.6.2.1 Audible acoustic energy
Addition:

The limits specified in 9.6.2.1 do not apply to auditory stimulation delivered to the PATIENT for
the purpose of evoking a physiological response during NORMAL USE of the ME EQUIPMENT or ME
SYSTEM. Requirements for diagnostic acoustic pressure are found in 201.12.4.6.

201.10 Protection against unwanted and excessive radiation HAZARDS

Clduse 10 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEQ 60601-1:2005/AMD2:2020 applies.

2011.11 Protection against excessive temperatures and other HAZARDS

Clduse 11 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.11.1 Excessive temperatures in ME EQUIPMENT
201.11.1.1 Maximum temperature during NORMAL USE

Addition:

Compliance with the requirements for maximum temperatures specified in IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2006/AMD2:2020 shall be checked under the
condition specified in 201.4.11.

201.11.8 Interruption of the power supply’/ SUPPLY MAINS to ME EQUIPMENT

Addition:

WHen ME EQUIPMENT is switched.off and on again or when the SUPPLY MAINS is interrupted and
re-gstablished, the subsequentioperation shall be as follows:

All| stimulators (electrical,~visual, auditory) shall be disabled upon power reset. Manual
intervention shall be required to re-start any stimulation.

Compliance is checked by interruption and restoration of relevant power supplies.

2011.12 Accuracy of controls and instruments and protection against hazardoys
outputs

Clduse 12 of |IEC 60601-1:2005 IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.12.1—= Accuracy of controls and instruments

Replacement:

201.12.1.101 * ELECTRICAL STIMULATOR accuracy

The accuracy of PULSE DURATION, pulse repetition frequencies and pulse amplitudes shall
comply with one of the following:

a) The values of PULSE DURATION, pulse repetition frequencies and amplitudes, as described in
the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPMENT (see 201.7.9.2.101), shall
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not deviate by more than +30 %, when measured with an error not exceeding £10 % into a
load resistance within the range specified in the ACCOMPANYING DOCUMENTS (see

201.7.9.3.101).
Compliance is checked by measurement.

b) The accuracy of the PULSE DURATION, pulse repetition frequencies and amplitudes, as
described in the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPMENT (see
201.7.9.2.101), shall not exceed the tolerances established by the RISK MANAGEMENT
PROCESS for acceptable values, when measured with an error not exceeding £10 % into a
load resistance within the range specified in the ACCOMPANYING DOCUMENTS (see

201.7.9.3.101).

201

cof
inc

Eit
thel

Co
lea

Or,

An
cofl
inc
(s€

Th

Voltage range, current rangeysincrement, accuracy.

Co

FILE.

201
Fo

her the type of stimulator output, the constant voltage or the~gOnstant current, or one
se, shall be described and specified in the ACCOMPANYING DOGUMENTS.

mpliance is checked by inspection and measurement, ysittg’the load impedance which is
st favourable within the range specified in the ACCOMRANYING DOCUMENTS.

and the RISK MANAGEMENT FILE.
.12.1.102 Output control of ELECTRICAL STIMULATOR

output control for the ELECTRICAL STIMULATOR shall be incorporated which~wHl continuoy

as an alternate method of compliance, the follewing can be chosen:

output control for the ELECTRICAL STIMULATQR shall be incorporated which will continuo

rements as specified in the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPM
e 201.7.9.2.101).

b following shall be addressed:inD the RISK MANAGEMENT FILE:

mpliance is checked\by inspection of ACCOMPANYING DOCUMENTS and the RISK MANAGEM)

.12.1.103»H ¥ Constant voltage stimulator limit

constant voltage stimulators, the maximum output current shall be limited.

ma

spgoified in the ACCOMPANYING DOCUMENTS.

ufdcturer shall state the maximum output current over the range of load impedan

Compliance is checked by measurement and by inspection of ACCOMPANYING DOCUMENTS

sly

trol the ELECTRICAL STIMULATOR output range from minimum to maximum, or in discrete
rements of not more than 1 mA peak amplitude or 5 V peak amplitud€ per increment.

of

fhe

sly

trol the ELECTRICAL STIMULATOR output frai@ minimum to maximum of the range, or in discrgte

ENT

ENT

'he
bes

Compliance is checked by measurement and by inspection of ACCOMPANYING DOCUMENTS.

201.12.2 USABILITY of ME EQUIPMENT

Additional subclause:

201.12.2.201 * Additional USABILITY requirement

The ELECTRICAL STIMULATOR shall not become unsafe if the output is switched on inadvertently
with open circuited or short circuited ELECTRODES, even if such an operation is considered to

be

misuse.
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Compliance is checked by operating the ELECTRICAL STIMULATOR at maximum output settings for
5 min, with the ELECTRODES open circuited and for 5 min with the ELECTRODES short circuited.
After these tests all safety requirements of this document shall be satisfied.

201.12.3 ALARM SYSTEMS

Addition:

Audible and visible indicators of the ME EQUIPMENT that are not intended to meet the definition
of an ALARM SIGNAL in I[EC 60601-1-8 are allowed.

201.12.4 Protection against hazardous output
201.12.4.6 * Diagnostic or therapeutic acoustic pressure

Replacement:

If g continuous masking output is available, the maximum continuous maskihg sound level s:l:all
noflexceed 100 dB SPL(A) when the sound pressure level is measured at'the minimum distance
from the PATIENT as specified by the manufacturer from the source oflacoustic energy (maskjing
noise) in NORMAL USE.

NOTE SPL(A): A-Weighted Sound Pressure Level.

Mejasurement shall be performed with an ear simulator that conforms to applicable part(s] of
IEQ 60318 (all parts). Sound level meter used _iiv the measurement shall conform| to
IECG 61672-1, Class 1.

Applications which need an output value beyohd the 100 dB SPL(A) shall not exceed 125|dB
SPL(A). To enable this extended output limit the OPERATOR shall be informed and confirm a
waflning statement before continuing. The<manufacturer shall provide the following informatjion
in the instructions for use:

WhHere applicable, warning(s) regarding the possibility of hearing damage
Compliance is checked by measurement and inspection of ACCOMPANYING DOCUMENTS.
Additional subclauses;

201.12.4.101 *Supply voltage variations

Supply voltage fluctuations of +10 % of the nominal voltage shall not affect the ELECTRICAL
STIMULATOR-Output amplitude, PULSE DURATION or pulse repetition frequencies by more than
£10 %.

Compliance is checked by measurement.

201.12.4.102 * ELECTRICAL STIMULATOR output indicator

ME EQUIPMENT which can deliver into a load resistance of 1 000 Q an output in excess of
10 mA RMS or 10 V RMS or pulses having an energy exceeding 10 mJ per pulse, shall provide
visual indication that the ELECTRICAL STIMULATOR is delivering stimuli, or is primed to deliver
stimuli. Fhe-colourof-The visual indicator shall be a yellow flashing light.

Compliance is checked by inspection and by a functional test.
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201.12.4.103 * Limitation of ELECTRICAL STIMULATOR output parameters

The pulse energy with load resistance of 1 000 Q shall not exceed 50 mJ per pulse.
Compliance is checked by measurement.

201.12.4.104 Limitation of VISUAL STIMULATOR output parameters

When the transducer of the VISUAL STIMULATOR consists of light emitting diodes and the intended
use includes stimulation with open eyelids, the optical radiation shall not exceed the EMISSION

L o i, o
limjts—specifredby tSO—15604=2-

Cofnpliance is checked by measurement of the light output and inspestion of ACCOMPANY|NG
DOELUMENTS.

Wi
is
the| associated RISK with the potential use of their VISUAL STIMULATOR.

lhout evidence of compliance with ISO 15004-2, any radiatiqn into the patient’s open eyelids
ot allowed. In this case, MANUFACTURERS shall include \Within their RISK MANAGEMENT F|LE,

Compliance is checked by inspection of ACCOMPANY#NG DOCUMENTS and the RISK MANAGEMENT

FILE.

Video monitors used to provide stimulus for@/isual Evoked Potentials that are used at norinal
opg¢rating distances from the PATIENT and ate compliant with applicable standards (IEC 6095D-1

or |[EC 62368-1) shall not be required teS¢omply with ISO 15004-2.
201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clduse 13 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
IEC 60601-1:2005/AMD2:2020 applies.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clduse 14 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
IEQ 606014£1352005/AMD2:2020 applies.

201.45, Construction of ME EQUIPMENT

Clause 15 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
IEC 60601-1:2005/AMD2:2020 applies.

201.16 ME SYSTEMS

Clause 16 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
IEC 60601-1:2005/AMD2:2020 applies except as follows:

and

and
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201.16.8 Interruption of the power supply to parts of an ME SYSTEM

Addition:

When a ME SYSTEM is switched off and on again or when any part of the ME SYSTEM SUPPLY MAINS
is interrupted and re-established, the subsequent operation shall be as follows:

All stimulators (electrical, visual, auditory) shall be disabled upon power reset. A manual
intervention shall be required to re-start any stimulation.

Compliance is checked by interruption and restoration of relevant power supplies.
201.17 ELECTROMAGNETIC compatibility of ME EQUIPMENT and ME SYSTEMS

Clduse 17 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies.

202 * ELECTROMAGNETIC DISTURBANCES — Requirements and tests
IEQ 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 apply{;except as follows:

202.8 Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS
202.8.1 General

Additional subclause:

202.8.1.101 * IMMUNITY pass/fail criteria

Thé IMMUNITY pass/fail criteria of the ME EQUIPMENT or ME SYSTEMS shall be one or more of the
following as determined by the manufacturer.

A) [The ME EQUIPMENT or ME SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the IMMUNITY ‘test. No DEGRADATION of ESSENTIAL PERFORMANCE is allowed
below a level specified by'the manufacturer.

B) |The ME EQUIPMENT or ME’SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the\IMMUNITY test. However, temporary loss of ESSENTIAL PERFORMANCE is
allowed, providedyit can be restored without manual intervention. No DEGRADATION| of
ESSENTIAL PEREORMANCE is allowed below a level specified by the manufacturer.

C) |The ME EQUIPMENT or ME SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the IMMUNITY test. However, temporary loss of ESSENTIAL PERFORMANCE is
allowed;-provided it can be restored with manual intervention. No DEGRADATION of ESSENTIAL
PERFQRMANCE is allowed below a level specified by the manufacturer.

R
o

CO alianna jo Adaftarpaina aq fo
nonancC1o- UdCTCTTncUas 10

The manufacturer shall define a method for determining whether ESSENTIAL PERFORMANCE has
been maintained during and/er after IMMUNITY tests as appropriate based on the manufacturer’s
RISK ASSESSMENT. Where manual intervention is required to restore ESSENTIAL PERFORMANCE,
the method shall be provided in the instructions for use.

Where automatic recovery or manual intervention is allowed (criteria B, C) to restore ESSENTIAL
PERFORMANCE, the time necessary to achieve restoration shall be justified in the RISK
MANAGEMENT FILE.

Maintenance of BASIC SAFETY shall be determined by inspection of the equipment after
completion of the IMMUNITY tests and if-necessary applicable by performing the appropriate tests
of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD?2:2020.
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Automatic re-start of electrical, visual, or auditory stimulation shall not occur. See also
subclauses 201.11.8 and 201.16.8 of this document.

NOTE 1

this document.

Disturbance of the display during any test does not constitute a non-compliance with the requirements of

NOTE 2 Where the manufacturer has determined there is no ESSENTIAL PERFORMANCE, the ME EQUIPMENT or

ME

SYSTEMS can cease to function during and/or after the IMMUNITY test.

202.8.9 IMMUNITY TEST LEVELS

Ad

The pass/fail criteria of 202.8.1.101 for tests specified in Table 4 of IEC 60601-1-2:2014 4§
IEQ 60601-1-2:2014/AMD1:2020 are as described in Table 202.101.

dition-

nd
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Table 202.101 — Pass/fail criteria for Table 4 of IEC 60601-1-2:2014 and
IEC 60601-1-2:2014/AMD1:2020

Phenomenon

IMMUNITY test level

IMMUNITY pass/fail criteria

Professional
healthcare facility
environment

HOME HEALTHCARE
ENVIRONMENT

ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE
+2 kV air A A
iA k\/ air A A
+8 kV air AorB Aor B
+15 kV air AorBorC A orB
Radiated RF EM fields 3 V/m A X 2)
80 MHz to 2,7 GHz
80 % AM at 1 kHz
10 V/m X @) A
80 MHz to 2,7 GHz
80 % AM at 1 kHz
Plroximity fields from RF See 8.10 of IEC 60601-1-2:2014 A A
wireless communications and |IEC 60601-1-2:2014/
equipment AMD1:2020
HRATED power frequency 30 A/m AorBorC AorB
magnetic fields
50 Hz or 60 Hz
65 A/m
134,2 kHz
AorBorC X @)
7,5 A/m
13,56:NMz
S A/m
Ptoximity magnetic fields
30 kHz
65 A/m
X @) AorB
134,2 kHz
7,5 A/m
13,56 MHz
a) | X means notwapplicable
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The pass/fail criteria of 202.8.1.101 for tests specified in Table 7 of IEC 60601-1-2:2014, are
as described in Table 202.102.

Table 202.102 — Pass/fail criteria for Table 7 of IEC 60601-1-2:2014

IMMUNITY pass/fail criteria
Phenomenon IMMUNITY test level Professional healthcare HOME HEALTHCARE
facility environment ENVIRONMENT
ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE Y N -
+4 kV air A A
+8 kV air AorB AorB
+15 kV air AorBorC A'or,B
Conducted 3V
disturbances induced
by RF fields 0,15 MHz to 80 MHz
6 V in ISM bands between AorB X
0,15 MHz and 80 MHz
80 % AM at 1 kHz
3V
0,15 MHz to 80 MHz
6 V in ISM and amateur radio Xa) AorB
bands between 0,15 MHz and
80 MHz
80 % AM at 1 kHz

a

X means not applicable

The¢ pass/fail criteria of 202.8.1.101 fer-tests specified in Table 8 of IEC 60601-1-2:2014 4nd
IEG 60601-1-2:2014/AMD1:2020 are\as described in Table 202.103.
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Table 202.103 — Pass/fail criteria for Table 8 of IEC 60601-1-2:2014 and
IEC 60601-1-2:2014/AMD1:2020

Phenomenon

IMMUNITY test level

IMMUNITY pass/fail criteria

Professional healthcare
facility environment

HOME HEALTHCARE
ENVIRONMENT

radio bands between
0,15 MHz and 80 MHz

80 % AM at 1 kHz

ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE -
+2 kV air AorBorC AorB
+4 KV air AorBorC AorB
+8 kV air AorBorC AorB
+15 kV air AorBorC AorB
Electrical fast +1 kV
ransients / bursts AorBorC AlrB
100 kHz repetition rate
Sdirges line-to-ground +2 kV AorBorC AorB
Conducted 3V
disturbances induced
by RF fields 0,15 MHz to 80 MHz
6 V in ISM bands between A X2
0,15 MHz and 80 MHz
80 % AM at 1 kHz
3V
0,15 MHz to 80 MHz
6 Vin ISM and amateur X a) A

a) | X means not applicable

The¢ pass/fail criteria of 202.8.1.101 for tests specified in Table 5, Table 6, and Table d of
IE¢G 60601-1-2%2014 and IEC 60601-1-2:2014/AMD1:2020 are as described in Table 202.104.

Taple 20221704 — Pass/fail criteria for Table 5, Table 6, Table 9 of IEC 60601-1-2:2014 ahd
IEC 60601-1-2:2014/AMD1:2020

Table

IMMUNITY pass/fail criteria

Professional healthcare
facility environment

HOME HEALTHCARE
ENVIRONMENT

Table 5 of IEC 60601-1-2:2014 and

IEC 60601-1-2:2014/AMD1:2020

IEC 60601-1-2:2014/AMD1:2020 AorBorC AorB
Table 6 of IEC 60601-1-2:2014 AorBorC AorB
Table 9 of IEC 60601-1-2:2014 and Aol B o C AorB
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Annexes

The annexes of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 apply except as follows:

Annex C
(informative)

Guide to marking and labelling requirements
for mE EQUIPMENT and-ME SYSTEMS

20§1.C.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts

Addition:

Additional requirements for marking on the outside of ELECTROMYOGRAPHS and EVOKED
RE$PONSE EQUIPMENT are found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of ELECTROMYOGRAPHS
and EVOKED RESPONSE EQUIPMENT or jts parts

Description of marking Subclause
RATED power input 201.7.2.7
Syimbol 10 of Table D.2 of IEC 60601-1:2005, 201.7.2.3
IEL 60601-1:20056/AMD1:2012, and IEC 60601-1:2005/AMD2:2020 201.7.2.13
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a concise rationale for the important requirements of the standard and is

ticipated in its development. An understanding of the reasons for the main requirement
considered to be essential for the proper application of the standard. Furthermore, as’clin
practice and technology change, it is believed that a rationale for the present requirements
facjlitate any revision of the standard necessitated by these developments.

AA.2 Rationale for particular clauses and subclauses

not
b IS
cal
will

The following are rationales for specific clauses and subclauses in thisndocument, with clayise

and subclause numbers parallel to those in the body of the document:

Supclause 201.4.2 — RISK MANAGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS

ELHCTRICAL STIMULATORS for evoked response are used toxstimulate different locations such

strongly recommended to take into consideration¢tie maximum possible current densi
(RMS) for the type of electrodes used. Clinical data ©or scientific literature are typical sour
of information that can be used to justify maximuiicurrent densities (RMS) for a medical devi
takjng into consideration the recommended eléctrodes, as well as the type of application.

Supclause 201.6.2 — Protection against €lectric shock

APPLIED PARTS-reed-te shall be isolated to avoid unwanted current paths through the PATI
dug¢ to the capacitance or a possible conductive connection to earth.

Supclause 201.7.2.3 — Consult ACCOMPANYING DOCUMENTS

Since only ELECTRODES\recommended by the manufacturer should be used, the OPERATOH
required to consult thesinstructions for use.

Supclause 201.7:2.13 — Physiological effects (SAFETY SIGNS and warning statements)

The¢ OPERATOR is particularly alerted to consult the instructions for use, because of the hig
oufput allewed.

central nervous system or peripheral nerves, and for ipyasive or non-invasive applications. I'l( is

as

ies
Ces
ce,

ENT

her

Subclause 201.7.9.2.101 a) — additional instructions for use

Because of the danger of tissue necrosis, any DC components of the WAVEFORMS should
declared.

be
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Subclause 201.7.9.2.101 b) — additional instructions for use

ELECTRODES of inadequate size or unsuitable application could provoke skin reactions or burns.

Subclause 201.7.9.2.101 d) — additional instructions for use

Potential interference with implanted devices by the stimulating current could create a HAZARD.

Subclause 201.7.9.2.101 g) — additional instructions for use

AP
be
co

Su
It ig

be
bag

Su
Se

Su

AZARD to the PATIENT.
bclause 201.7.9.2.101 h) — additional instructions for use

PLIED PARTS connected to a PATIENT CONNECTION, but not connected to the PATIENT, sho

NNECTION electrical isolation.

bclause 201.7.9.2.101 i) — additional instructions for use
recognized that biopotential signals are of very low amplitudepand it is likely there-may

some remaining unavoidable electromagnetic interference. This—-may can be accepta
ed on RISK MANAGEMENT and proper disclosure in the instfuctions for use.

bclause 201.8.3 — Classification of APPLIED PARTS

b rationale for 201.6.2.

pbclause 201.8.8.3 a)

Thy
SpH
has
reg

OoP
tak

Su
Su

e method of compliance added. by this document was allowed in IEC 60601-1:2005 (s
cifically Note 2 in Table 6 of 1EC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012) an

been safely used for many years, in the absence of evidence to the contrary, there is
son for not using it going forward.

hddition, in Table 6:of IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 the values
ERATOR protectionare taken from IEC 60950-1 and the values for PATIENT protection
en from the second edition of IEC 60601-1.

bclause 201.12.1.101 — ELECTRICAL STIMULATOR accuracy

prevented from contacting other conductive parts in order to preserve the PATIE

be

uld
NT

an
ble

ee
d it
no

for
hre

An

accuracy of £30 % {s consideredto provide adequate safety immany Cases, SINce the vatues

selected are mainly determined by the electrophysiological responses and the subjective
reaction of the PATIENT. However, there—may can be applications for which +30 % is not
adequate. For these applications, the acceptable accuracy-needs-te shall be addressed in the

RIS

K MANAGEMENT FILE.

Subclause 201.12.1.103 — Constant voltage stimulator limit

For additional information related to maximum output determination, see IEC 60479-1.
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Subclause 201.12.2.201 — Additional USABILITY requirement

Switching on the ELECTRICAL STIMULATOR inadvertently is considered to be a normal occurrence
since the ELECTRICAL STIMULATOR is likely to be short-circuited or open-circuited accidentally
during use due to movements of the ELECTRODES and/or the PATIENT.

Subclause 201.12.4.6 — Diagnostic or therapeutic acoustic pressure

White noise masking limit. The 125 dB HTL, from the 1998 edition was taken from
IEC 60645-3:1994, which is a withdrawn standard. The current version of IEC 60645-3 does not

address this subject Also _dB HTl is a rather unusual unit of measure for white noise _dB
SPL(A) is the common unit used for this type of parameter.

NOTE HTL: Hearing Threshold Level.
Supclause 201.12.4.101 — Supply voltage variations

Supply voltage fluctuations not exceeding the Ilimit of {EC 60601-1:2005,
IEG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 should not influence the
oufput parameters excessively.

Supclause 201.12.4.102 — ELECTRICAL STIMULATOR output indicator

The indication should advise the USER that the ELECTRICAL SFIMULATOR is delivering stimuli] or
that the ELECTRICAL STIMULATOR is armed to deliver stimuli as a result of further action by the
USER, for example, manual triggering.

Supclause 201.12.4.103 — Limitation of ELECTRICAL'STIMULATOR output parameters

Experience shows that the limits specified allow-all known diagnostic applications to be carrjed
oufl without exceeding the allowable value,

Supclause 202.8.1.101 — IMMUNITY pass/fail criteria

Criterion C is not acceptable forythe HOME HEALTHCARE ENVIRONMENT. It is expected that
equiipment for this application shall be able to recover without OPERATOR intervention since the
PATIENT is not likely to have appropriate training to determine proper functionality of the
ME |EQUIPMENT Oor ME SYSTEM/

AA.3 EMISSION and IMMUNITY tests example

Supgested-testlayout for ELECTROMAGNETIC DISTURBANCE tests

Figure AA.T provides an example of cable layout for EMISSION and IMMUNITY tests.

Th F¥ la o ol +lo H Y ol pu | H £ 4l P TS Wier
STLUNTYy—ay Lall LITally© bastTU UIT 11T TTITTIUTU UustT Ul CUTTTPUSTUUIT UT UTC MIE TWUITFVIENT .

Compliance is checked by examination of the RISK MANAGEMENT FILE.

All relevant ELECTRODES shall be connected to the content of a 1 000 ml capacity phantom filled
with 0,9 % saline or connected in conductive gel or paste (glue), positioned within 1 000 mm of
the ME EQUIPMENT as shown in Figure AA.1. The purpose of the gel/paste is to provide stable
impedance and WAVEFORM.

Any SIGNAL INPUT PARTS, SIGNAL OUTPUT PARTS, cables and POWER SUPPLY CORD are arranged
generally as in Figure AA.1. Maintain distance of 2400 mm between SIP/SOP cables and ground
plane on the floor.



https://iecnorm.com/api/?name=70cae0f1bd0483ac835855eb079a3902

- 28 — IEC 60601-2-40:2024 RLV © IEC 2024

ME EQUIPMENT shall be located (800 + 80) mm above the reference ground plane on the floor.

Dimensions in millimetres

Recording and
stimulation
4 >1000 <1000 s electrodes

. <
[ Ll 7

/ 'SIPTSOP/ EUT Phantom or
cable (equment ductive gel
under test) or paste
Power
supply
cord
Electrode

junction
box

Table made of
insulating material

2400

IEC

Figure AA.1 — Suggested-test cable layout for EMISSION and radiated IMMUNITY testing

AA.4 Electrosurgery disturbances

Test for protection against the effects of HF SURGICAL ME EQUIPMENT. If protection against the
effects of HF SURGICAL ME EQUIPMENT is provided, the following is recommended for protecfion
vefffication:

Pefform the-tésts described below using PATIENT CABLES, LEAD WIRES, ACCESSORIES and settings
regommended by the MANUFACTURER.

WHenthe ME EQUIPMENT is used together with HF SURGICAL ME EQUIPMENT, it-may can show
DEGRADATION and shall return to previous operating mode within 30 s after exposure to the field
produced by the HF SURGICAL ME EQUIPMENT. There shall be no loss of any OPERATOR settings
or stored data.

Compliance evaluation is performed according to Figure AA.2 and Figure AA.3.

Use-HF SURGICAL ME EQUIPMENT which complies with IEC 60601-2-2 and has a minimum power
cut mode capability of 300 W, a minimum coagulation mode of 100 W and a working frequency
of400-kHz+10% range of 300 kHz to 600 kHz should be used.
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a)

b)

Cormponents

=N

a ™ N o o~ w N

Test in cut mode:
Set the output power of the HF SURGICAL EQUIPMENT to the 300 W position.

Touch the metal contact/block in the test set-up (see Figure AA.2 and Figure AA.3) with the
active ELECTRODE and remove the ELECTRODE slowly to get an arc.

Verify whether the recorded/displayed EMG baseline returns—within—10-s to its normal
position and the ME EQUIPMENT returns to the previous operating mode within 30 s without
loss of any stored data.

Repeat the procedure five times.

Repeat the test in item a) except with an output power of 100 W.
Test of the spray coagulation mode is excluded.

EUT

=

HF SURGICAL ME EQUIPMENT

Metal plate

NCTIVE ELECTRODE of-the HF SURGICAL ME EQUIPMENT

Metal plate/neutral ELECTRODE (N) of HF SURGICAL ME EQUIPMENT
Coupling network

PATIENT CABLE

E EQUIRMENT

b00/Q, 200 W (low-inductive, < 5 pH, simulates PATIENT impedance)

47 nF (to minimize the effect of different types of HF SURGICAL ME EQUIPMENT designs)
84kQ 10 kQ R //C, simulate the skin impedance

47 nF

The test report should identify the HF SURGICAL EQUIPMENT that was used.

Figure AA.2 — Example of test setup for protection
against the effects of HF SURGICAL ME EQUIPMENT
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Dimensions in millimetres

Cor

© 0o N o o b~ W N

N
o

The)

, <3000 _
8
—— X
3 6
Q
S
1 Q 5 c. =i 7
"7
. A N —/
9 4
i
|V =/
l: 70
hponents

HF SURGICAL ME EQUIPMENT
Metal plate
NCTIVE ELECTRODE of the HF SURGICAL ME EQUIPMENT

EUTRAL ELECTRODE of the HF SURGICAL ME EQUIPMENT

Coupling network — test set-up according;teZitem 5 in Figure AA.2

PATIENT CABLE
ME EQUIPMENT under test
SUPPLY MAINS

Table made of insulating material

Connection to PROTEETIVE EARTH CONDUCTOR for grounding

ME EQUIPMENT shall be located (800 + 80) mm above the reference ground plane on the floor.

Figure AA.3 — Example of test setup for protection
against the effects of HF SURGICAL ME EQUIPMENT
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-40: Particular requirements for the basic safety and
essential performance of electromyographs and

evoked response equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic, fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with<thé International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént-between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.

No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationjs is

ndispensable fqr the correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use off
patent(s). /EC takes no position concerning the evidence, validity or applicability of any claimed patent righf
Fespect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
Mmay berequired to implement this document. However, implementers are cautioned that this may not repre
heslatest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall not be held responsible for identifying any or all such patent rights.

(a)
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hich
ent
IEC

IEC 60601-2-40 has been prepared by subcommittee 62D: Particular medical equipment,
software, and systems, of IEC technical committee 62: Medical equipment, software, and
systems. It is an International Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added requirements for constant voltage stimulators;

b) clarified requirements for VISUAL STIMULATORS.
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The text of this International Standard is based on the following documents:

Draft Report on voting

62D/2168/FDIS 62D/2191/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the

above table.

The_lanqguage used for the development of this International Standard is English.

Thi
acq
at
des

In this document, the following print types are used:

Re
cla

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

requirements and definitions: roman type.

test specifications: italic type;

informative material appearing outside of tables, such as notes, examples and references: in smaller t
Normative text of tables is also in a smaller type;

TERMS DEFINED IN CLAUSE 3 OF IEC 60601-1:2005, 9EC 60601-1:2005/AMD1:2012, A
IEC 60601-1:2005/AMD2:2020, IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

eferring to the structure of this document, the térm

inclusive of all subdivisions (e.g. Clause @#,includes subclauses 7.1, 7.2, etc.);
"subclause" means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are
subclauses of Clause 7).

erences to clauses within this document are preceded by the term "Clause" followed by
ise number. References to.subclauses within this document are by number only.

in
ble
are

pe.

ND

"clause" means one of the seventeen némbered divisions within the table of contents,

all

the

In this document, the conjunctive "or" is used as an "inclusive or" so a statement is true if any

(0]

The¢ verbal forms used in this document conform to usage described in Clause 7 of the ISO/I

Dir

nbination of the conditions is true.

bctives, Part.2:'For the purposes of this document, the auxiliary verb:

"shall".means that compliance with a requirement or a test is mandatory for compliance v
this,decument;

“Should" means that compliance with a requirement or a test is recommended but is

EC

th

hot

mrarndatory forcomptiance withthisdocoment;

"may" is used to describe a permissible way to achieve compliance with a requirement or

test.

An asterisk (*) as the first character of a title, or at the beginning of a paragraph or table title,

ind

icates that there is guidance or rationale related to that item in Annex AA.

A list of all parts of the IEC 60601 series, published under the general title Medical electrical
equipment, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

This document concerns the BASIC SAFETY and ESSENTIAL PERFORMANCE of ELECTROMYOGRAPHS
and EVOKED RESPONSE EQUIPMENT. It amends and supplements IEC 60601-1, Medical electrical
equipment — Part 1: General requirements for basic safety and essential performance
(IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and IEC 60601-1:2005/AMD2:2020).

The aim of this revision is to bring this document up to date with reference to IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012, and IEC 60601-1:2005/AMD2:2020.

Thy

A
inc
wil
any
tec

e requirements of this document take priority over those of IEC 60601-1.

General guidance and rationale" for the more important requirements of this decumen

not only facilitate the proper application of the document but will, in due ¢ourse, exped
revision necessitated by changes in clinical practice or as a result of developments
hnology. However, Annex AA does not form part of the requirements of this document.

[ is

uded in Annex AA. It is considered that knowledge of the reasons for these-requiremelnts

ite
in
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-40: Particular requirements for the basic safety and
essential performance of electromyographs and
evoked response equipment

H—Seope,object-andretated-standards

60601-1:2005/AMD2:2020 applies, except as follows:

.1.1 Scope
blacement:
s part of IEC 60601 applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE

CTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT, hereafterreferred to as ME EQUIPME

in the scope of this document.

[E 2 ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT is intended for diagnostic and monito
ications.

[E 1 Myofeedback equipment, where the capturing of muscle contrdction is based on electromyography,

use 1 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and

of
NT.

Fing

[E 3 If the ME EQUIPMENT supports both ELECTROMYOGRAPHY and EVOKED RESPONSE STIMULATION, clauseq for

elegtrical, auditory, and visual stimulators are applicablé;\ln case the equipment supports ELECTROMYOGRAPHY,| but
not EVOKED RESPONSE STIMULATION, clauses concerning;solely requirements for stimulators are NOT within the sgope
of this document.
If § clause or subclause is specifically:;intended to be applicable to ME EQUIPMENT only, or to
ME|[SYSTEMS only, the title and conteft of that clause or subclause will say so. If that is not the
cage, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevani.
The following ME EQUIPMENT\are excluded:

e ME EQUIPMENT intended for therapeutic application;

e ME EQUIPMENT Jintended for transcutaneous electrical nerve stimulators and electrical

muscle stimulators (ME EQUIPMENT covered by IEC 60601-2-10).

201.1.2 Object
Replacement:
Theobjectof-thisdocumentistoestablishparticutar BAStC SAFETrand-ESSENTAL PERFORMANCE
requirements for ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT [as defined in

201.3.201 and 201.3.202.]

201.1.3 Collateral standards

Addition:

This document refers to those applicable collateral standards that are listed in Clause 2 of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 and
Clause 201.2 of this document.
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IEC 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 apply as modified in Clause 202.
IEC 60601-1-3, IEC 60601-1-8 and IEC 60601-1-10 do not apply. All other published collateral
standards in the IEC 60601-1 series apply as published.

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEG 6060 T-T:2Z005/AMDZ2:2020 and collateral standards as appropriate for the partcyglar
ME[EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A | requirement of a particular standard takes priority over [EC 60601-1:2005,
IECG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

Th¢ numbering of clauses and subclauses of this document corresponds to that| of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 with the
prefix "201" (e.g. 201.1 in this document addresses the @ontent of Clause 1| of
IECG 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020) | or
applicable collateral standard with the prefix "20x" where x is/the final digit(s) of the collatgral
stapdard document number (e.g. 202.4 addresses the conteht of Clause 4 of the IEC 60601-1-
2 cpllateral standard, 203.4 addresses the content of Clause 4 of the IEC 60601-1-3 collatgral
stapdard, etc.). The changes to the text of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012
and IEC 60601-1:2005/AMD2:2020 are specified by the use of the following words:

"Re¢placement” means that the clause): or subclause of |EC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or applicable collatgral
standard is replaced completely by the text-o¥ this document.

"Addition" means that the text of (this document is additional to the requirements| of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and |EC 60601-1:2005/AMD2:2020 | or
applicable collateral standard.

"Amendment" means (that the clause or subclause of |IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or applicable collatgral
staphdard is amended-as indicated by the text of this document.

Subclauses, figures or tables which are additional to those of IEC 60601-1:2005,
IEG 60601-1;2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are numbered starting from
201.101. However, due to the fact that definitions in IEC 60601-1:20D5,
IEG 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 are numbered 3.1 throdgh
3.1/54, (additional definitions in this document are numbered beginning from 201.3.2D1.
Addlitional annexes are lettered AA, BB, etc., and additional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of a collateral standard are
numbered starting from 20x, where "x" is the number of the collateral standard, for example 202
for IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

The term "this document” is wused to make reference to IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020, any applicable collateral
standards and this document taken together.
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Where there is no corresponding clause or subclause in this document, the clause or subclause
of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 or
applicable collateral standard, although possibly not relevant, applies without modification;
where it is intended that any part of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 or applicable collateral standard, although possibly relevant, is
not to be applied, a statement to that effect is given in this document.

201.2 Normative references

Clause 2 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEQ 60601-1:2005/AMD2:2020 applies, except as follows:

NOTE Informative references are listed in the bibliography.

Addition:

IEQ 60601-1:2005, Medical electrical equipment — Part 1: General requireménts for basic safety
ang essential performance

IEG 60601-1:2005/AMD1:2012
IEG 60601-1:2005/AMD2:2020

IEQ 60601-1-2:2014, Medical electrical equipment — Part 1-2{ General requirements for bgsic
safety and essential performance — Collateral Standardi:{Electromagnetic disturbance§ —
Repuirements and tests

IEG 60601-1-2:2014/AMD1:2020

IEQ 60318 (all parts), Electroacoustics — Simulator§ of human head and ear

ISQ 15004-2, Ophthalmic instruments — Fundamental requirements and test methods — Parf 2:
Light hazard protection

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005,
IECG 60601-1:2005/AMD1:2012"and IEC 60601-1:2005/AMD2:2020 apply, except as follows

ISQ and IEC maintain\\terminology databases for use in standardization at the followjng
addresses:

e |IEC Electropedia: available at https://www.electropedia.org/
e |[ISO Onfline browsing platform: available at https://www.iso.org/obp

NOTE  Anjndex of defined terms is found beginning on page 30.

Additional terms and definitions:

201.3.201

ELECTROMYOGRAPH

ME EQUIPMENT for the detection or recording of biopotentials accompanying nerve and muscle
action, either spontaneously, intentionally or evoked by electrical or other stimulation

201.3.202
EVOKED RESPONSE EQUIPMENT
ME EQUIPMENT for the detection or recording of biopotentials resulting from an evoking stimulus

Note 1 to entry: The stimulus can be electrical, tactile, auditory, visual, olfactory, etc.
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201.3.203

ELECTRICAL STIMULATOR

part of ME EQUIPMENT for the application of electric currents via ELECTRODES in direct contact
with the PATIENT, for the evoking of biopotentials

201.3.204
PULSE DURATION
duration of the electrical stimulus pulse WAVEFORM at 50 % of the peak amplitude

201.3.205
WAVEFORM [l

valfiations in magnitude of an electrical stimulus output (either voltage or current) as a funcfion
of ftime appearing in the APPLIED PART(S) of the ELECTRICAL STIMULATOR or the <cbllecfed
biopotentials by the BIOPOTENTIALS INPUT PART

201.3.206

AUDITORY STIMULATOR
paft of ME EQUIPMENT for the application of sound pressure from a transducer (headphone, bgne
conductor or free-field) to the ear(s) of the PATIENT, for the evoking of bidpotentials

201.3.207

VISUAL STIMULATOR
paift of ME EQUIPMENT for the application of pulsed electromagnetic radiation in the visible
spgctrum from a transducer to the eyes of the PATIENT, fokthe evoking of biopotentials

201.3.208

BIOPOTENTIAL INPUT PART
APRLIED PART(S) of ELECTROMYOGRAPHS and EVOKED RESPONSE EQUIPMENT for the collectior| of
biopotentials

201.3.209
ELECTRODE
conductive portion that is applied_to the PATIENT to detect electrical activity or to apply the
stimulus from the ELECTRICAL STIMULATOR to the PATIENT

201.3.210
PATIENT LEAD
caljle connected between an ELECTRODE and either a PATIENT CABLE or the ME EQUIPMENT

201.3.211
PATIENT CABLE
multiwire cable used to connect PATIENT LEADS to ME EQUIPMENT

2011.4. -General requirements

Clause 4 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.4.2 *RISK MANAGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS

Addition:

MANUFACTURERS shall include, within their RISK MANAGEMENT FILE, the RISK associated with the
potential use of their STIMULATORS and accessories to deliver current exceeding 10 mA RMS or
current densities for any ELECTRODE exceeding 2 mA/cmZ2.
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201.4.3 ESSENTIAL PERFORMANCE

Addition:

Because of the variety of clinical applications for ELECTROMYOGRAPHS and EVOKED RESPONSE,
no additional ESSENTIAL PERFORMANCE is specified in this document. However, ESSENTIAL
PERFORMANCE is determined by the manufacturer in accordance with the requirements of 4.3 of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

201.4.11 Power input

Replacement:

The power input is measured with a load resistance of the lowest value specified in the technical
degcription (see 201.7.9.3.101 a)), and with any output controls set to result in maximum poyver
input.

2011.5 General requirements for testing ME EQUIPMENT

Clguse 5 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEQ 60601-1:2005/AMD2:2020 applies, except as follows.

201.5.4 Other conditions

Ad{ition:

WHere values of voltage and current are used in_this document, they mean the RMS valueg of
an plternating, direct or composite voltage or curtent averaged over 1 s unless stated otherwise.
2011.6 Classification of ME EQUIPMENT -and ME SYSTEMS

Clguse 6 of IEC 606041:2005, IEC 60601-1:2005/AMD1:2012, and
IEG 60601-1:2005/AMD2:2020 applies, except as follows:

201.6.2 * Protection against’electric shock

Amendment:

Delete TYPE B APPLIED PART.

201.7 ME-EQUIPMENT identification, marking and documents

Clguse 7 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, nd
IEQ 6€0601-1:2005/AMD2:2020 applies, except as follows: T

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts

201.7.2.3 * Consult ACCOMPANYING DOCUMENTS

Replacement:

Safety sign ISO 7010-M002 shall be used (see Table D.2, safety sign 10 in Annex D of
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and IEC 60601-1:2005/AMD2:2020).
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201.7.2.7 Electrical input power from the SUPPLY MAINS

Replacement:

The RATED power input of MAINS operated ME EQUIPMENT shall be the maximum power input
averaged over any period of 5s under the specified operating conditions set out by the
manufacturer.

201.7.2.8 Output connectors

2017-2-8-2—Otherpowersources
Adflition:

Se¢ also 201.12.4.102.

201.7.2.13 * Physiological effects (SAFETY SIGNS and warning statements)

Addlition:

ME |EQUIPMENT capable of delivering electrical stimulus outputs intoa load resistance of 1 000 Q
in ¢xcess of 10 mA RMS or 10 V RMS averaged over any period“of 5 s shall be marked ngar
thel ELECTRODE connections with the safety sign ISO 7010-MQ02-(see safety sign 10 in Table D.2
of Annex D of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEC¢ 60601-1:2005/AMD2:2020).

201.7.4 Marking of controls and instruments
201.7.4.2 Control devices

Replacement:

The following information shall be provided in the instructions for use:

a) |electrical stimulator output.range: specify minimum and maximum values;

b) |type of control used: specify if the output control is continuous or in discrete increments
c) |if discrete increments are used, the minimum increment shall be specified;

d) |load impedance range: specify minimum and maximum load.

Compliance is checked by inspection of ACCOMPANYING DOCUMENTS.

201.7.9 ACCOMPANYING DOCUMENTS

201.7:.9.2 Instructions for use

Additional subclause:

201.7.9.2.101 Additional information in instructions for use
The instructions for use shall contain additionally:

a) * Information on the output WAVEFORM(s), including any DC component, PULSE DURATIONS,
pulse repetition frequencies, maximum amplitude of output voltage or current, and the effect
of load impedance on the demanded parameters.

b) * Advice on the size of ELECTRODES to be used and the method of application for each
particular type of examination for which the ELECTRICAL STIMULATOR is intended.

c) Advice on any necessary precautions to be taken when the output contains a DC component
larger than 10 pA when averaged over 1 s.
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d) * Advice that a PATIENT with an implanted electronic device (for example a cardiac
pacemaker) should not be subjected to electrical stimulation unless specialist medical
opinion has first been obtained.

e) Advice to avoid trans-thoracic stimulation.
f) A warning on the following potential HAZARDS:

— Connection of a PATIENT to a high frequency (HF) surgical equipment and to an
ELECTROMYOGRAPH or EVOKED RESPONSE EQUIPMENT simultaneously can result in burns
at the site of the ELECTRODES and possible damage to the APPLIED PARTS;

— Operation in close proximity to a shortwave or microwave therapy equipment can
produce instability in the APPLIED PARTS.

g) |* For ME EQUIPMENT capable of delivering output values in excess of 10 mA-RMS| or
10 V RMS into the specified load impedance (see 201.7.9.3.101a)), averaged aver 1 s| or
having an energy greater than 10 mJ per pulse into the specified load impedancg:

— a list of recommended ELECTRODES that can be used with the ME EQUIPMENT.

h) |* Advice to avoid accidental contact between connected but unapplied \APPLIED PARTS &nd
other conductive parts including those connected to protective earth.

i) |* Any known susceptibilities to electromagnetic phenomena.
201.7.9.3 Technical description

Ad{litional subclause:

201.7.9.3.101 Additional information in the technical description
The technical description shall additionally containdhe following:

a) | The technical description shall specify the parameters mentioned in 201.7.9.2.101 al¢ng
with the range of load impedances for which these parameters are valid.

2011.8 Protection against electrical HAZARDS from ME EQUIPMENT

Clduse 8 of IEC60601-1:2005, IEC 60601-1:2005/AMD1:2012, and
IEQ 60601-1:2005/AMD2:2020.applies, except as follows:

201.8.3 * Classification of APPLIED PARTS

Replacement:

Thé APPLIED PARTS of ELECTRICAL STIMULATORS, VISUAL STIMULATORS, AUDITORY STIMULATORS and
BIOPOTENTIALINPUT PARTS shall be TYPE BF APPLIED PARTS Or TYPE CF APPLIED PARTS.

201.8.5.2.3 PATIENT LEADS or PATIENT CABLES

Adtfitror:

PATIENT LEADS of ELECTROMYOGRAPHS are usually kept short (30 cm or less) and tied together;
therefore, any PATIENT LEAD which falls off will stay in the vicinity of the PATIENT and thus there
are no additional requirements for the ELECTRODE.

Where the PATIENT LEADS are long (longer than 30 cm) or not tied together, compliance is
verified by inspection of the RISK MANAGEMENT FILE.
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201.8.8.3 * Dielectric strength

Addition to item a):

Where the voltage to which the relevant insulation is subjected in NORMAL USE is non-sinusoidal
AC, the test can be performed using a sinusoidal 50 Hz or 60 Hz test voltage. Where this
method is used, the value of test voltage shall be determined from Table 6 of IEC 60601-1:2005,
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 using a reference voltage

(U) V DC equal to the measured peak-to peak voltage divided by 22 .

Thr reduction is only allowed for non-sinusoidal working voltages equal to or greater than 70D V
peak.

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS

Clduse 9 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEQ 60601-1:2005/AMD2:2020 applies except as follows:

201.9.6.2.1 Audible acoustic energy
Addition:

The limits specified in 9.6.2.1 do not apply to auditory stimulation delivered to the PATIENT|for
thel purpose of evoking a physiological response during NORMAL USE of the ME EQUIPMENT or|ME
SY$TEM. Requirements for diagnostic acoustic pressur€ are found in 201.12.4.6.

2011.10 Protection against unwanted and:excessive radiation HAZARDS

Clgquse 10 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEG 60601-1:2005/AMD2:2020 applies.

2011.11 Protection against excessive temperatures and other HAZARDS

Clduse 11 of [EC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEQ 60601-1:2005/AMD2:2020 applies, except as follows:

201.11.1 Excessive,temperatures in ME EQUIPMENT
201.11.1.1 Maximum temperature during NORMAL USE

Addlition:

Compliance with the requirements for maximum temperatures specified in IEC 60601-1:2005,
IEC_60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 shall be checked under the
condition specified in 201.4.11.

201.11.8 Interruption of the power supply / SUPPLY MAINS to ME EQUIPMENT

Addition:

When ME EQUIPMENT is switched off and on again or when the SUPPLY MAINS is interrupted and
re-established, the subsequent operation shall be as follows:

All stimulators (electrical, visual, auditory) shall be disabled upon power reset. Manual
intervention shall be required to re-start any stimulation.

Compliance is checked by interruption and restoration of relevant power supplies.
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201.12 Accuracy of controls and instruments and protection against hazardous
outputs

Clause 12 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.12.1 Accuracy of controls and instruments

Replacement:

201.12.1.101 * ELECTRICAL STIMULATOR accuracy

The¢ accuracy of PULSE DURATION, pulse repetition frequencies and pulse amplitudes slall
comply with one of the following:

a) [The values of PULSE DURATION, pulse repetition frequencies and amplitudes, as describe;ﬂ in

the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPMENT (see 20177.9.2.101), shall
not deviate by more than +30 %, when measured with an error not excéeding £10 % intp a
load resistance within the range specified in the ACCOMPANYING DOCUMENTS ($ee
201.7.9.3.101).

Compliance is checked by measurement.

b) |The accuracy of the PULSE DURATION, pulse repetition, frequencies and amplitudes,|as
described in the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPMENT (s$ee
201.7.9.2.101), shall not exceed the tolerances established by the RISK MANAGEMENT
PROCESS for acceptable values, when measured with an error not exceeding +10 % intp a
load resistance within the range specified-fin the ACCOMPANYING DOCUMENTS ($ee
201.7.9.3.101).

Compliance is checked by measurement @nd by inspection of ACCOMPANYING DOCUMENTS
and the RISK MANAGEMENT FILE.

201.12.1.102 Output control of ELECTRICAL STIMULATOR
An|output control for the ELECTRICALSTIMULATOR shall be incorporated which will continuoysly

control the ELECTRICAL STIMULATOR output range from minimum to maximum, or in discrete
incfements of not more than 1-mA peak amplitude or 5 V peak amplitude per increment.

Either the type of stimulator output, the constant voltage or the constant current, or ond of
thelse, shall be described and specified in the ACCOMPANYING DOCUMENTS.

Compliance is checked by inspection and measurement, using the load impedance which is fhe
lealst favourable-within the range specified in the ACCOMPANYING DOCUMENTS.

Or|as analternate method of compliance, the following can be chosen:

Anloutput-controlfor the ELEGTRIGALSTIMULATOR-Shall-beincorporated-which-wil-continuedsly
control the ELECTRICAL STIMULATOR output from minimum to maximum of the range, or in discrete

increments as specified in the ACCOMPANYING DOCUMENTS or indicated on the ME EQUIPMENT
(see 201.7.9.2.101).

The following shall be addressed in the RISK MANAGEMENT FILE:
Voltage range, current range, increment, accuracy.

Compliance is checked by inspection of ACCOMPANYING DOCUMENTS and the RISK MANAGEMENT
FILE.
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201.12.1.103 * Constant voltage stimulator limit

For constant voltage stimulators, the maximum output current shall be limited. The
manufacturer shall state the maximum output current over the range of load impedances
specified in the ACCOMPANYING DOCUMENTS.

Co

mpliance is checked by measurement and by inspection of ACCOMPANYING DOCUMENTS.

201.12.2 UsSABILITY of ME EQUIPMENT

Ad

fitrorrat-subclause:

201.12.2.201 * Additional USABILITY requirement

Thy

wit
be

Co

N open circuited or short circuited ELECTRODES, even if such an operation is considereg
misuse.

mpliance is checked by operating the ELECTRICAL STIMULATOR at maxitmium output settings

5 min, with the ELECTRODES open circuited and for 5 min with the ELECTRODES short circuif

Aft

br these tests all safety requirements of this document shall belsatisfied.

201.12.3 ALARM SYSTEMS

Ad

Au

Hition:

of &n ALARM SIGNAL in I[EC 60601-1-8 are allowed.

201.12.4 Protection against hazardousutput

201

Re

.12.4.6 * Diagnostic or therapeutic acoustic pressure

blacement:

If g continuous masking output-s available, the maximum continuous masking sound level s:l:all

noflexceed 100 dB SPL(A)when the sound pressure level is measured at the minimum dista

fro
noi

NO

Me

M the PATIENT as spécified by the manufacturer from the source of acoustic energy (mask|
5e) in NORMAL USE:

[E SPL(A): A:-Weighted Sound Pressure Level.

Asuremeént ‘shall be performed with an ear simulator that conforms to applicable part(s

IEQ 60348~ (all parts). Sound level meter used in the measurement shall conform
IEC 61672-1, Class 1.

b ELECTRICAL STIMULATOR shall not become unsafe if the output is switched onsinadvertently

to

for
ed.

jJible and visible indicators of the ME EQUIPMENT.that are not intended to meet the definiffon

ce
ing

Applications which need an output value beyond the 100 dB SPL(A) shall not exceed 125 dB
SPL(A). To enable this extended output limit the OPERATOR shall be informed and confirm a
warning statement before continuing. The manufacturer shall provide the following information
in the instructions for use:

Where applicable, warning(s) regarding the possibility of hearing damage

Compliance is checked by measurement and inspection of ACCOMPANYING DOCUMENTS.
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Additional subclauses:

201.12.4.101 * Supply voltage variations

Supply voltage fluctuations of £10 % of the nominal voltage shall not affect the ELECTRICAL
STIMULATOR output amplitude, PULSE DURATION or pulse repetition frequencies by more than
10 %.

Compliance is checked by measurement.

201.12.4.102 * ELECTRICAL STIMULATOR output indicator

ME |EQUIPMENT which can deliver into a load resistance of 1 000 Q an output in éxeess| of
10 mA RMS or 10 V RMS or pulses having an energy exceeding 10 mJ per pulse, shall provjde
vispal indication that the ELECTRICAL STIMULATOR is delivering stimuli, or is primed to deliver
stirhuli. The visual indicator shall be a yellow flashing light.

Compliance is checked by inspection and by a functional test.

201.12.4.103 * Limitation of ELECTRICAL STIMULATOR output parameters

The pulse energy with load resistance of 1 000 Q shall not exceed 50 mJ per pulse.
Compliance is checked by measurement.

201.12.4.104 Limitation of VISUAL STIMULATOR output parameters

WhHen the transducer of the VISUAL STIMULATOR,consists of light emitting diodes and the intended
use includes stimulation with open eyelids, the*optical radiation shall not exceed the EMISS|ON
lim|ts specified by ISO 15004-2.

Compliance is checked by measurement of the light output and inspection of ACCOMPANY|NG
DOCUMENTS.

Wilhout evidence of complian€e with ISO 15004-2, any radiation into the patient’s open eyelids
is mot allowed. In this casé, )MANUFACTURERS shall include, within their RISK MANAGEMENT F|LE,
the| associated RISK with the potential use of their VISUAL STIMULATOR.

Compliance is chetcked by inspection of ACCOMPANYING DOCUMENTS and the RISK MANAGEMENT
FILE.

Vicleo monitors used to provide stimulus for Visual Evoked Potentials that are used at normal
opg¢rating.distances from the PATIENT and are compliant with applicable standards (IEC 6095D-1
or |EC,62368-1) shall not be required to comply with ISO 15004-2.

201.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

Clause 13 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies.
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201.15 Construction of ME EQUIPMENT

Clause 15 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies.

201.16 ME SYSTEMS

Clause 16 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies except as follows:

201.16.8 Interruption of the power supply to parts of an ME SYSTEM

Addition:

WHen a ME SYSTEM is switched off and on again or when any part of the ME SYSTEM SUPPLY MAINS
is ipterrupted and re-established, the subsequent operation shall be as follows:

All|stimulators (electrical, visual, auditory) shall be disabled upon._power reset. A manual
intervention shall be required to re-start any stimulation.

Compliance is checked by interruption and restoration of relevant power supplies.
201.17 ELECTROMAGNETIC compatibility of ME EQUIPMENT and ME SYSTEMS

Clduse 17 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEQ 60601-1:2005/AMD2:2020 applies.

20 ELECTROMAGNETIC DISTURBANCES — Requirements and tests
IEQ 60601-1-2:2014 and IEC 60601-12:2014/AMD1:2020 apply, except as follows:

202.8 Electromagnetic IMMUNITY requirements for ME EQUIPMENT and ME SYSTEMS
202.8.1 General

Additional subclause:

202.8.1.101 * IMMUNITY pass/fail criteria

Thé IMMUNITY<pass/fail criteria of the ME EQUIPMENT or ME SYSTEMS shall be one or more of the
following as_determined by the manufacturer.

A) |The ME EQUIPMENT or ME SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the IMMUNITY test. No DEGRADATION of ESSENTIAL PERFORMANCE is allowed
below a level specified by the manufacturer.

B) The ME EQUIPMENT or ME SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the IMMUNITY test. However, temporary loss of ESSENTIAL PERFORMANCE is
allowed, provided it can be restored without manual intervention. No DEGRADATION of
ESSENTIAL PERFORMANCE is allowed below a level specified by the manufacturer.

C) The ME EQUIPMENT or ME SYSTEMS shall maintain BASIC SAFETY and ESSENTIAL PERFORMANCE
during and after the IMMUNITY test. However, temporary loss of ESSENTIAL PERFORMANCE is
allowed, provided it can be restored with manual intervention. No DEGRADATION of ESSENTIAL
PERFORMANCE is allowed below a level specified by the manufacturer.
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Compliance is determined as follows:

The manufacturer shall define a method for determining whether ESSENTIAL PERFORMANCE has
been maintained during and after IMMUNITY tests as appropriate based on the manufacturer’s
RISK ASSESSMENT. Where manual intervention is required to restore ESSENTIAL PERFORMANCE,

the

method shall be provided in the instructions for use.

Where automatic recovery or manual intervention is allowed (criteria B, C) to restore ESSENTIAL
PERFORMANCE, the time necessary to achieve restoration shall be justified in the RISK
MANAGEMENT FILE.

Maj

completion of the IMMUNITY tests and if applicable by performing the appropriate<tests

IECQ

Au
sulf

NO
this

NO

202.8.9

Ad

The

IEQ

[E 1

[E 2 Where the manufacturer has determined there is no ESSENTIAL. PERFORMANCE, the ME EQUIPMENT
ME $YSTEMS can cease to function during or after the IMMUNITY test.

Dition:

ntenance of BASIC SAFETY shall be determined by inspection of the equipment,a

60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020.

clauses 201.11.8 and 201.16.8 of this document.

document.

IMMUNITY TEST LEVELS

pass/fail criteria of 202.8.1.101 for tests specified in Table 4 of IEC 60601-1-2:2014 ¢
60601-1-2:2014/AMD1:2020 are as described in Table 202.101.

Table 202.101 — Pass/fail criteria for Table 4 of IEC 60601-1-2:2014 and
IEC 60601-1-2:2014/AMD1:2020

fter

of

omatic re-start of electrical, visual, or auditory stimulation shall notCoccur. See 4dlso

Disturbance of the display during any test does not constitute a non-compliance with the requirements of

or

nd

Phenomenon IMMUNITY test level IMMUNITY pass/fail criteria
Professional HOME HEALTHCAR
healthcare facility ENVIRONMENT
environment
ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE
+2 kV air A A
+4 kV air A A
+8 kV air AorB AorB
+15 kV air AorBorC AorB
FIladiated RF EM fields 3 V/m A X @)
80 MHz to 2,7 GHz
80 % AM at 1 kHz
10 V/m X @) A
80 MHz to 2,7 GHz
80 % AM at 1 kHz
Proximity fields from RF See 8.10 of IEC 60601-1-2:2014 A A
wireless communications and |IEC 60601-1-2:2014/
equipment AMD1:2020
RATED power frequency 30 A/m AorBorC AorB
magnetic fields
50 Hz or 60 Hz
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Phenomenon

IMMUNITY test level

IMMUNITY pass/fail criteria

Professional
healthcare facility
environment

HOME HEALTHCARE
ENVIRONMENT

65 A/m
134,2 kHz
7,5 A/m
13,56 MHz

AorBorC

8 Alm

oximity magnetic fields

30 kHz
65 A/m
134,2 kHz
7,5 A/m
13,56 MHz

X @) Aler B

X means not applicable

The¢ pass/fail criteria of 202.8.1.101 for tests specified in Table 7 of IEC 60601-1-2:2014,
described in Table 202.102.

as

Table 202.102 — Pass/fail criteria for Table-7 of IEC 60601-1-2:2014

are

IMMUNITY pass/fail criteria
Phenomenon IMMUNITY test level Professional healthcare HOME HEALTHCARE
facility environment ENVIRONMENT
ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE -
+2 kV air A A
+4 kV air A A
+8°kVWair AorB AorB
+15 kV air AorBorC AorB
Conducted 3V
disturbances induced
by RF fields 0,15 MHz to 80 MHz
6 V in ISM bands between AorB X2
0,15 MHz and 80 MHz
80 % AM at 1 kHz
3V
0,15 MHz to 80 MHz
6 V in ISM and amateur radio X ) AorB
ludlldb ILJUtVVUUII 0,15 rV‘I: :L aIIL‘JI
80 MHz
80 % AM at 1 kHz
a) X means not applicable
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The pass/fail criteria of 202.8.1.101 for tests specified in Table 8 of IEC 60601-1-2:2014 and
IEC 60601-1-2:2014/AMD1:2020 are as described in Table 202.103.

Table 202.103 — Pass/fail criteria for Table 8 of IEC 60601-1-2:2014 and
IEC 60601-1-2:2014/AMD1:2020

Phenomenon

IMMUNITY test level

IMMUNITY pass/fail criteria

Professional healthcare
facility environment

HOME HEALTHCARE
ENVIRONMENT

ELECTROSTATIC +8 kV contact AorBorC AorB
DISCHARGE
+2 kV air AorBorC AorB
+4 kV air AorBorC AorB
+8 kV air AorBorC A©r'B
+15 kV air AorBorC A-or B
Electrical fast +1 kV
ransients / bursts . AorBorC AorB
100 kHz repetition rate
S{irges line-to-ground +2 kV AorBorC AorB
Conducted 3V
disturbances induced
by RF fields 0,15 MHz to 80 MHz
6 V in ISM bands between A X2
0,15 MHz and 80 MHz
80 % AM at 1 kHz
3V
0,15 MHz to 80 MHz
6 Vin ISM and amateuyr X @) A

radio bands between
0,15 MHz and 80 MKz

80 % AM at 1~kHz

a) [ X means not applicable

The¢ pass/fail criteria of 202.8.1.101 for tests specified in Table 5, Table 6, and Table 9
IECG 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 are as described in Table 202.1¢

Table 202.104 <~ Pass/fail criteria for Table 5, Table 6, Table 9 of IEC 60601-1-2:2014 a

IEC 60601-1-2:2014/AMD1:2020

of

Table

IMMUNITY pass/fail criteria

Professional healthcare
facility environment

HOME HEALTHCARE
ENVIRONMENT

Table 5 of IEC 60601-1-2:2014 and

IEC 60601-1-2:2014/AMD1:2020 AorBorC AorB
Table 6 of IEC 60601-1-2:2014 AorBorC AorB
Table 9 of IEC 60601-1-2:2014 and AorBorC AorB

IEC 60601-1-2:2014/AMD1:2020
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Annexes

The annexes of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 apply except as follows:

Annex C
(informative)

Guide to marking and labelling requirements
for mE EQUIPMENT and-ME SYSTEMS

20§1.C.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts

Addition:

Additional requirements for marking on the outside of ELECTROMYOGRAPHS and EVOKED
RE$PONSE EQUIPMENT are found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of ELECTROMYOGRAPHS
and EVOKED RESPONSE EQUIPMENT or jts parts

Description of marking Subclause
RATED power input 201.7.2.7
Syimbol 10 of Table D.2 of IEC 60601-1:2005, 201.7.2.3
IEL 60601-1:20056/AMD1:2012, and IEC 60601-1:2005/AMD2:2020 201.7.2.13
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a concise rationale for the important requirements of the standard and is

ticipated in its development. An understanding of the reasons for the main requirement

considered to be essential for the proper application of the standard. Furthermore, as’clin
practice and technology change, it is believed that a rationale for the present requirements
facjlitate any revision of the standard necessitated by these developments.

AA.2 Rationale for particular clauses and subclauses

Thy

and subclause numbers parallel to those in the body of the document:

Su

pbclause 201.4.2 — RISK MANAGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS

ELHCTRICAL STIMULATORS for evoked response are used tosstimulate different locations such

str

central nervous system or peripheral nerves, and for invasive or non-invasive applications. I'Il is

bngly recommended to take into consideration¢the maximum possible current densi

(RMS) for the type of electrodes used. Clinical data or scientific literature are typical sour

of i

pformation that can be used to justify maximum current densities (RMS) for a medical devi

takjng into consideration the recommended eléctrodes, as well as the type of application.

Su
AP

bclause 201.6.2 — Protection against electric shock

PLIED PARTS shall be isolated to avoid unwanted current paths through the PATIENT due to

capacitance or a possible conductive connection to earth.

Su

bclause 201.7.2.3 — Consult ACCOMPANYING DOCUMENTS

Since only ELECTRODES\recommended by the manufacturer should be used, the OPERATOH
required to consult thesinstructions for use.

Su

bclause 201.7:2.13 — Physiological effects (SAFETY SIGNS and warning statements)

The¢ OPERATOR is particularly alerted to consult the instructions for use, because of the hig
oufput allewed.

Su

not
b IS
cal
will

e following are rationales for specific clauses and subclauses in thissdocument, with clayise

as

ies
ces
ce,

the

her

Because of the danger of tissue necrosis, any DC components of the WAVEFORMS should be
declared.

Su

bclause 201.7.9.2.101 b) — additional instructions for use

ELECTRODES of inadequate size or unsuitable application could provoke skin reactions or burns.

Su

bclause 201.7.9.2.101 d) — additional instructions for use

Potential interference with implanted devices by the stimulating current could create a HAZARD.
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Subclause 201.7.9.2.101 g) — additional instructions for use

The OPERATOR should be warned that stimulation with excessive current densities can be a
HAZARD to the PATIENT.

Subclause 201.7.9.2.101 h) — additional instructions for use

APPLIED PARTS connected to a PATIENT CONNECTION, but not connected to the PATIENT, should
be prevented from contacting other conductive parts in order to preserve the PATIENT
CONNECTION electrical isolation.

Supclause 201.7.9.2.101 i) — additional instructions for use

It i$ recognized that biopotential signals are of very low amplitude, and it is likely there can|be
some remaining unavoidable electromagnetic interference. This can be acceptabl€ based|on
RISK MANAGEMENT and proper disclosure in the instructions for use.

Supclause 201.8.3 — Classification of APPLIED PARTS

Se¢ rationale for 201.6.2.

Supclause 201.8.8.3 a)

Theé method of compliance added by this document was-allowed in IEC 60601-1:2005 (see
sp¢gcifically Note 2 in Table 6 of IEC 60601-1:2005 and }EC 60601-1:2005/AMD1:2012) anf it
hag been safely used for many years, in the absence/of evidence to the contrary, there is|no
regson for not using it going forward.

In 4ddition, in Table 6 of IEC 60601-1:2005 and)IEC 60601-1:2005/AMD1:2012 the values|for
OPERATOR protection are taken from IEC 60950-1 and the values for PATIENT protection pre
takien from the second edition of IEC 60601-1.

Supclause 201.12.1.101 — ELECTRICAL'STIMULATOR accuracy
Anlaccuracy of +30 % is considered to provide adequate safety in many cases, since the vallies
selpected are mainly determined by the electrophysiological responses and the subjective
regaction of the PATIENT. However, there can be applications for which +30 % is not adequate.

For these applications, the acceptable accuracy shall be addressed in the RISK MANAGEMENT
FILE.

Supclause 201:12:1.103 — Constant voltage stimulator limit

For additiopakinformation related to maximum output determination, see IEC 60479-1.

Supclause 201.12.2.201 — Additional USABILITY requirement

SWItChIng on the ELECTRICAL STIMULATOR Inadvertently 1S considered to be a normal occurrence
since the ELECTRICAL STIMULATOR is likely to be short-circuited or open-circuited accidentally
during use due to movements of the ELECTRODES or the PATIENT.

Subclause 201.12.4.6 — Diagnostic or therapeutic acoustic pressure

White noise masking limit. The 125 dB HTL, from the 1998 edition was taken from
IEC 60645-3:1994, which is a withdrawn standard. The current version of IEC 60645-3 does not
address this subject. Also, dB HTL is a rather unusual unit of measure for white noise, dB
SPL(A) is the common unit used for this type of parameter.

NOTE HTL: Hearing Threshold Level.
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Su

bclause 201.12.4.101 — Supply voltage variations

Supply voltage fluctuations not exceeding the Ilimit of |EC 60601-1:20
IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 should not influence the
output parameters excessively.

Su

bclause 201.12.4.102 — ELECTRICAL STIMULATOR output indicator

05,

The indication should advise the USER that the ELECTRICAL STIMULATOR is delivering stimuli, or
that the ELECTRICAL STIMULATOR is armed to deliver stimuli as a result of further action by the

USERfor nqulnln, manual friggnring

Su

Ex
out

Su
Cri

eqdiipment for this application shall be able to recover without OPERATOR intervention since

PAT
ME

AA

Fig

The setting can change based on the intended use or composition of the ME EQUIPMENT.

Co

All
wit
the
imy
An
ge
pla

ME

bclause 201.12.4.103 — Limitation of ELECTRICAL STIMULATOR output parameters

perience shows that the limits specified allow all known diagnostic applications(to’be carn
without exceeding the allowable value.

pclause 202.8.1.101 — IMMUNITY pass/fail criteria

erion C is not acceptable for the HOME HEALTHCARE ENVIRONMENT. It is expected t

IENT is not likely to have appropriate training to determiney-proper functionality of
EQUIPMENT or ME SYSTEM.

.3 EMISSION and IMMUNITY tests example

ure AA.1 provides an example of cable layout for EMISSION and IMMUNITY tests.

mpliance is checked by examination-of the RISK MANAGEMENT FILE.

ied

hat
the
the

N 0,9 % saline or connected.in conductive gel or paste (glue), positioned within 1 000 m
ME EQUIPMENT as shownin/Figure AA.1. The purpose of the gel/paste is to provide sta
edance and WAVEFORM.

SIGNAL INPUT PARTS, SIGNAL OUTPUT PARTS, cables and POWER SUPPLY CORD are arrang

e on the floor.

EQUIPMENT shall be located (800 + 80) mm above the reference ground plane on the flog

relevant ELECTRODES shall be.,connected to the content of a 1 000 ml capacity phantom f’i_:|led

of
ble

ed

erally as in Figure AA.1. Maintain distance of 2400 mm between SIP/sOP cables and grodind
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Dimensions in millimetres

Recording and
stimulation
4 >1000 <1000 s electrodes

/ /
- o
®
I<=iE

000 ml l
SIP/SO EUT 7 Phantom or
cable qument copnductive gel
.......... 177 7 / / / or paste
/’— Power
supply 400
cord
Electrode

i : 50 junction
box
Table made of
insulating material

2400

_— — e IEC

Figure AA.1 — Suggested cable layout for EMISSION and radiated IMMUNITY testing

AA.4 Electrosurgery disturbances

Test for protection against the effects of HF SURGICAL ME EQUIPMENT. If protection against the
effects of HF SURGICAL ME EQUIRMENT is provided, the following is recommended for protecfion
velfification:

Perform the tests described below using PATIENT CABLES, LEAD WIRES, ACCESSORIES and settings
recommended by the ' MANUFACTURER.

WHen the ME‘EQUIPMENT is used together with HF SURGICAL ME EQUIPMENT, it can show
DEGRADATION@Nd shall return to previous operating mode within 30 s after exposure to the field
pragduced by“the HF SURGICAL ME EQUIPMENT. There shall be no loss of any OPERATOR settings
or $tored,data.

Compliance evaluation is performed according to Figure AA.2 and Figure AA.3.

HF SURGICAL ME EQUIPMENT which complies with IEC 60601-2-2 and has a minimum power cut
mode capability of 300 W, a minimum coagulation mode of 100 W and a working frequency
range of 300 kHz to 600 kHz should be used.
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a) Test in cut mode:
Set the output power of the HF SURGICAL EQUIPMENT to the 300 W position.

Touch the metal contact/block in the test set-up (see Figure AA.2 and Figure AA.3) with the
active ELECTRODE and remove the ELECTRODE slowly to get an arc.

Verify whether the recorded/displayed EMG baseline returns to its normal position and the
ME EQUIPMENT returns to the previous operating mode within 30 s without loss of any stored
data.

Repeat the procedure five times.

b) Hestirecoagttation+reode:
Repeat the test in item a) except with an output power of 100 W.

Test of the spray coagulation mode is excluded.

EUT

=

Cormponents

=N

HF SURGICAL ME EQUIPMENT

Metal plate

NCTIVE ELECTRODE of-the HF SURGICAL ME EQUIPMENT

Metal plate/neutral ELECTRODE (N) of HF SURGICAL ME EQUIPMENT
Coupling network

PATIENT CABLE

E EQUIRMENT

b00/Q, 200 W (low-inductive, < 5 pH, simulates PATIENT impedance)

p

a ™ N o o~ w N

g 47 nF (to minimize the effect of different types of HF SURGICAL ME EQUIPMENT designs)

R, 10 kQ R /IC, simulate the skin impedance

S
C, 47 nF

The test report should identify the HF SURGICAL EQUIPMENT that was used.

Figure AA.2 — Example of test setup for protection
against the effects of HF SURGICAL ME EQUIPMENT
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Dimensions in millimetres

Cor

© 0o N o o b~ W N

N
o

The)

, <3000 _
8
—— X
3 6
Q
S
1 Q 5 c. =i 7
"7
. A N —/
9 4
i
|V =/
l: 70
hponents

HF SURGICAL ME EQUIPMENT
Metal plate
NCTIVE ELECTRODE of the HF SURGICAL ME EQUIPMENT

EUTRAL ELECTRODE of the HF SURGICAL ME EQUIPMENT

Coupling network — test set-up according;teZitem 5 in Figure AA.2

PATIENT CABLE
ME EQUIPMENT under test
SUPPLY MAINS

Table made of insulating material

Connection to PROTEETIVE EARTH CONDUCTOR for grounding

ME EQUIPMENT shall be located (800 + 80) mm above the reference ground plane on the floor.

Figure AA.3 — Example of test setup for protection
against the effects of HF SURGICAL ME EQUIPMENT
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILS ELECTROMEDICAUX -

Partie 2-40: Exigences particulieres pour la sécurité de base
et les performances essentielles des électromyographes

et des appareils a potentiel evoque

AVANT-PROPOS

He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'lEC-a pour obje
avoriser la coopération internationale pour toutes les questions de normalisation dans‘les domaines|
‘électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des Nérmes internation
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiéé\a des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut\ participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec llIEC, participent également
ravaux. L'IEC collabore étroitement avec I'Organisation Internationale (de~Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'lEC concernant les questions téchniques représentent, dans la mesurg
bossible, un accord international sur les sujets étudiés, étant donnéqQue les Comités nationaux de I'lEC intéred
sont représentés dans chaque comité d'études.

| es Publications de I'lEC se présentent sous la forme de-recommandations internationales et sont agré
comme telles par les Comités nationaux de I'lEC. Tous Jes\efforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablé
'éventuelle mauvaise utilisation ou interprétation qui, en‘est faite par un quelconque utilisateur final.

PDans le but d'encourager 'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes’ Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivent/S'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne dojt étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts«particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
pour tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
hature que ce soit{dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de Il
bu au crédit guittui est accordé.

| 'attentiod est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencees est obligatoire pour une application correcte de la présente publication.

|'IEC\attire 'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compdsée

de

de
les,
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aux
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du
sés

ées
IEC
de

E |la
hles
ou

nts

ournissent des services d'évaluatiopnde conformité et, dans certains secteurs, accédent aux marques| de

tion

Fes,
EC,
que
ses
EC,

ons

i'un
out

bu,'de’ plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilite de
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notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a

cu
lieu

d'avertir les responsables de la mise en application du présent document que des informations plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

.ch.

L'IEC 60601-2-40 a été établie par le sous-comité 62D: Equipements, logiciels et systémes
médicaux particuliers, du comité d'études 62 de I'lEC: Equipement médical, logiciels et
systémes médicaux. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2016. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

pré

a)
b)

cédente:

des exigences relatives aux stimulateurs a tension constante ont été ajoutées;
des exigences relatives aux STIMULATEURS VISUELS ont été clarifiées.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

62D/2168/EDIS 82D/2191/R\V/D

Le

La

Ce
Dir
ww
I'l B}

Da

Co

Da
du
util

langue employée pour I'élaboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a g¢téldéveloppé selon

C sont décrits plus en détail sous www.iec.ch/publications.

s le présent document, les caractéres d'imprimerie suivants sont utilisés:

exigences et définitions: caractéres romains;

modalités d'essais: caractéres italiques;

indications de nature informative qui apparaissent hors.des tableaux, comme les notes, les exemples et

TERMES DEFINIS A L'ARTICLE 3 DE L'I[EC~60601-1:2005, L'I[EC 60601-1:2005/AMD1:2012

MAJUSCULES.
hcernant la structure du présentydocument, le terme:

"article" désigne I'une des dix-sept sections numérotées dans la table des matieres, a
toutes ses subdivisions (par exemple, 'Article 7 inclut les paragraphes 7.1, 7.2, etc.);

"paragraphe” désighe une subdivision numérotée d'un article (par exemple, le 7.1, le 7.2
le 7.2.1 sont tous~des paragraphes de I'Article 7).

sent uniquement le numéro du paragraphe concerné.

hs¢le-présent document, la conjonction "ou" a la valeur d'un "ou inclusif". Ainsi, un éno

références: petits caractéres. Le texte normatif a 'intérieur des tableaux est également en petits caractéres;

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vate aypnt
abouti a son approbation.

les

pctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles s¢us
w.iec.ch/members_experts/refdocs. Les principaux types de.documents développés par

les

ET

L'lEC 60601-1:2005/AMD2:2020, DANS“LE PRESENT DOCUMENT OU COMME NOTES: PETIJES

ec

et

s le présentidocument, les références a des articles sont précédées du mot "Article" stivi
numéro de) larticle concerné. Dans le présent document, les références aux paragraphes

Les formes verbales utilisées dans le présent document sont conformes a l'usage donné a
I'Article 7 des Directives ISO/IEC, Partie 2. Pour les besoins du présent document:

le verbe "devoir" signifie que la conformité a une exigence ou a un essai est obligatoire pour

assurer la conformité au présent document;

I'expression "il convient" signifie que la conformité a une exigence ou a un essai est

recommandée, mais n'est pas obligatoire pour assurer la conformité au présent docume

nt;

le verbe "pouvoir" est utilisé afin de décrire un moyen admissible pour assurer la conformité

a une exigence ou a un essai.
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Lorsqu'un astérisque (*) est utilisé comme premier caractére devant un titre ou au début d'un
titre d'alinéa ou de tableau, il indique I'existence de recommandations ou d'une justification a
consulter a I'Annexe AA.

Une liste de toutes les parties des séries IEC 60601 et IEC 80601, publiées sous le titre général
Appareils électromédicaux, se trouve sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

e [reconduit,
e |supprimé, ou

o |[réviseé.
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INTRODUCTION

Le présent document concerne la SECURITE DE BASE et les PERFORMANCES ESSENTIELLES des
CTROMYOGRAPHES et des APPAREILS A POTENTIEL EVOQUE. Il modifie et compléte
I''EC 60601-1, Appareils électromédicaux — Partie 1: Exigences générales pour la sécurité de
base et les performances essentielles (IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 et
IEC 60601-1:2005/AMD2:2020).

ELE

Cette révision a pour objectif d'actualiser le présent document par rapporta I'lEC 60601-1:2005,
I''EC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020.

Les

L'A
les
qui
dog
cha

exigences du présent document prévalent sur celles de I'lEC 60601-1.

nnexe AA fournit des "recommandations générales et des justifications" pourles exigen

Ces

plus importantes du présent document. Il est considéré que la connaissafce des raisons

ont conduit @ énoncer ces exigences non seulement facilite I'application correcte
ument, mais accélére en son temps toute révision rendue nécessaire par suite

ngements dans la pratique clinique ou d'évolutions technologiques.

I'Amnexe AA ne fait pas partie des exigences du présent document.

Cependa

du
de
nt,
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APPAREILS ELECTROMEDICAUX -

Partie 2-40: Exigences particulieres pour la sécurité de base
et les performances essentielles des électromyographes
et des appareils a potentiel évoqué

11 ine-ctapplication—obj

rticle 1 de I'EC 60601-1:2005, I'EC 60601-1:2005/AMD1:2012

C 60601-1:2005/AMD2:2020 s'applique, avec les exceptions suivantes:

.1.1 Domaine d'application

mplacement:

présente partie de I'lEC 60601 s'applique a la SECURITE DE BASE et aux PERFORMAN

ENTIELLES des ELECTROMYOGRAPHES et des APPAREILS A POTENTIEL EVOQUE, désignés

apfres sous le terme APPAREILS EM.

NO
mus

NO
diag

NO
EVO|
pre
unidg

Si
APH

par
au

Les

201

culaire est fondé sur I'électromyographie relévent du domaine d'application du présent document.

[E 2 Les ELECTROMYOGRAPHES et les APPAREILS A POFENTIEL EVOQUE sont destinés aux applications
nostic et de surveillance.

[E 3 Lorsque les APPAREILS EM prennent en charge’ I'ELECTROMYOGRAPHIE et la STIMULATION A POTEN
QUE, les articles relatifs aux stimulateurs électriqgues, auditifs et visuels s'appliquent. Lorsque les appa

uement les exigences relatives aux stimulateurs NE relévent PAS du domaine d'application du présent docum|

AREILS EM, ou uniquement aux SYSTEMES EM, le titre et le contenu de cet article ou de

APPAREILS EM et aux SYSTEMES EM, selon le cas.

APPAREILS EM suivants sont exclus de la liste:

e APPAREILS EM destinés a une application thérapeutique;

transcutanés et les stimulateurs musculaires électriques (APPAREILS EM couverts
I'EC-60601-2-10).

1.2 Objet

et

ES
ci-

[E 1 Les appareils de type "Myofeedback" (rétroaction musculaire) pour lesquels le contrdle de la contradtion

de

MEL
eils

nent en charge I'ELECTROMYOGRAPHIE, mais pas‘la STIMULATION A POTENTIEL EVOQUE, les articles qui concerent

ent.

Lin article ou un paragraphe est.§pécifiquement destiné a étre applicable uniquement aux

ce

agraphe l'indiquent. Si celajn’ést pas le cas, I'article ou le paragraphe s’applique a la fois

e APPAREILS'EM destinés a étre utilisés avec les neurostimulateurs électriqlies

par

Remplacement:

L'objet du présent document est d'établir des exigences particuliéres pour la SECURITE DE BASE
et les PERFORMANCES ESSENTIELLES des ELECTROMYOGRAPHES et des APPAREILS A POTENTIEL
EVOQUE [définis en 201.3.201 et 201.3.202].

201.1.3 Normes collatérales

Addition:

Le présent document fait référence aux normes collatérales applicables énumérées a I'Article 2
de I'lEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'l'EC 60601-1:2005/AMD2:2020 et a
I'Article 201.2 du présent document.
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L'lEC 60601-1-2:2014 et I'lEC 60601-1-2:2014/AMD1:2020 s'appliquent, avec les modifications
apportées a I'Article 202. L'IEC 60601-1-3, I'lEC 60601-1-8 et I'lEC 60601-1-10 ne s'appliquent
pas. Toutes les autres normes collatérales publiées de la série IEC 60601-1 s'appliquent, telles
que publiées.

201.1.4 Normes particuliéres

Remplacement:

Dans la série IEC 60601, des normes partlculleres peuvent modifier, remplacer ou suppnmer
et
EM
ITE

Ung exigence d'une norme particuliéere prévaut sur I'exigence correspondante |de
I'lEJC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020.

La [numérotation des articles et des paragraphes du présent document.correspond a celle|de
I''EJC 60601-1:2005, I'IEC 60601-1:2005/AMD1:2012 et I''EC 60601£1~2005/AMD2:2020 aveg¢ le
pré&fixe "201" (par exemple, le 201.1 du présent document concernelle contenu de I'Article 1|de
I'IEJC 60601-1:2005, I'EC 60601-1:2005/AMD1:2012 et I''EC 60601-1:2005/AMD2:2020) ot a
celle de la norme collatérale applicable avec le préfixe "20x"_ ol x représente le ou les derniers
chiffres du numéro de document de la norme collatérale (par exemple, le 202.4 du présgent
dog¢ument concerne le contenu de I'Article 4 de la norme collatérale IEC 60601-1-2, le 203.4{du
prgdsent document concerne le contenu de I'Article 4. de la norme collatérale IEC 60601-1-3,
etcl). Les modifications apportées au texte de I'EC 60601-1:20p5,
I'lE|C 60601-1:2005/AMD1:2012 et I'lEC 60601-4:2005/AMD2:2020 sont précisées en utilispant
les|termes suivants:

"Re¢mplacement" signifie que l'articles ou le paragraphe de [I'lEC 60601-1:20p05,
I'EIC 60601-1:2005/AMD1:2012 et I'lE€*60601-1:2005/AMD2:2020 ou de la norme collatérale
applicable est remplacé complétement par le texte du présent document.

"Addition" signifie que le texte du présent document vient s'ajouter aux exigences |de
I''EJC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 ou|de
la porme collatérale applicable.

"Amendement" signifie que [l'article ou le paragraphe de [I'IEC 60601-1:20p05,
I'lE|IC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 ou de la norme collatérale
applicable est modifié comme cela est indiqué par le texte du présent document.

Leg paragraphes, figures ou tableaux qui sont ajoutés a ceux de I'lEC 60601-1:20D5,
I'lEIC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 sont numérotés a partir|de
20101. Toutefois, en raison du fait que les définitions dans [I'1EC 60601-1:2005,
I'l 6060 -1 2005/ AMD 12012 et TTEC 6060 1T-172005/AMD 272020 sont numerotéees de 3.1 a
3.154, les définitions qui sont ajoutées dans le présent document sont numérotées a partir de
201.3.201. Les annexes qui sont ajoutées sont notées AA, BB, etc., et les éléments qui sont
ajoutés aa), bb), etc.

Les paragraphes, figures ou tableaux qui s’ajoutent a ceux d’'une norme collatérale sont
numérotés a partir de 20x, ou "x" est le chiffre de la norme collatérale, par exemple 202 pour

I''EC 60601-1-2, 203 pour I'lEC 60601-1-3, etc.

L’'expression "le présent document" est utilisée pour se référer a I'lEC 60601-1:2005,
I''EC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020, a toutes les normes
collatérales applicables et au présent document, pris en compte ensemble.
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Lorsque le présent document ne comprend pas d’article ou de paragraphe correspondant,
I'article ou le paragraphe de [I'IEC 60601-1:2005, [I'EC 60601-1:2005/AMD1:2012 et
I'EC 60601-1:2005/AMD2:2020 ou de la norme collatérale applicable, bien qu’il puisse étre
sans objet, s’applique sans modification; lorsqu’il est demandé qu’'une partie quelconque de
I''EC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 ou de
la norme collatérale applicable, bien que potentiellement pertinente, ne s’applique pas, cela est
expressément mentionné dans le présent document.

201.2 Reéférences normatives

L'Article 2 de I'EC 60601-1:2005, I''EC 60601-1:2005/AMD1:2012 et
I'lE|C 60601-1:2005/AMD2:2020 s'applique, avec I'exception suivante:

NOTE Une liste des références informatives est donnée dans la bibliographie.

Addlition:

IEQ 60601-1:2005, Appareils électromédicaux — Partie 1: Exigences générales pour la sécurité
de |base et les performances essentielles
IEC 60601-1:2005/AMD1:2012
IEC 60601-1:2005/AMD2:2020

IEQ 60601-1-2:2014, Appareils électromédicaux — Partie 12: Exigences générales poul la
ségurité de base et les performances essentielles =_Norme collatérale: Perturbations
électromagnétiques — Exigences et essais
IECG 60601-1-2:2014/AMD1:2020

IECQ 60318 (toutes les parties), Electroacoustique-— Simulateurs de téte et d'oreille humaings

ISQ 15004-2, Instruments ophtalmiques <\ Exigences fondamentales et méthodes d'essgi —
Paftie 2: Protection contre les dangers.de la lumiere

201.3 Termes et définitions

Polr les besoins du présentidocument, les termes et les définitions de I'lEC 60601-1:2005,
I'IEIC 60601-1:2005/AMD1:2012 et I'lEC 60601-1:2005/AMD2:2020 s'appliquent, avec |les
exgeptions suivantes:

L'I$O et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilis¢es
en [normalisatioen,*consultables aux adresses suivantes:

o |IEC Electropedia: disponible a I'adresse https://www.electropedia.org/

e [ISO.Online browsing platform: disponible a I'adresse https://www.iso.org/obp

NOFE e iraal o 4 ol ot —F — PRI an
= UITTTTTUTA UTS ITTTITTS UTTITS ©ToU TUUTTIT a pattllh Ut ia Yaytc U4.

Termes et définitions supplémentaires:

201.3.201

ELECTROMYOGRAPHE

APPAREIL EM destiné a la détection ou a I'enregistrement des biopotentiels qui accompagnent le
fonctionnement des nerfs et des muscles, qu'ils soient spontanés, volontaires ou provoqués
par une stimulation électrique ou autre


https://www.electropedia.org/
https://www.iso.org/obp
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201.3.202

APPAREIL A POTENTIEL EVOQUE
APPAREIL EM destiné a la détection ou a I'enregistrement des biopotentiels qui proviennent d'un
stimulus évoqué

Note 1 a I'article: Le stimulus peut étre électrique, tactile, auditif, visuel, olfactif, etc.
201.3.203
STIMULATEUR ELECTRIQUE

élément d'un APPAREIL EM destiné a appliquer des courants électriques au moyen d'ELECTRODES

en

ontact direct avec le PATIENT pour obtenir des biopotentiels évoqués

201.3.204

DU
du

EE D'IMPULSION

201.3.205
FORME D'ONDE

var

la

DU les PARTIES APPLIQUEES du STIMULATEUR ELECTRIQUE ou les biopotentiels collectés

I'EUEMENT D'ENTREE POUR BIOPOTENTIELS

201.3.206

STI
élé

MULATEUR AUDITIF

acqustique qui provient d'un transducteur (écouteur,.conducteur osseux ou champ libre), p
obtenir des biopotentiels évoqués

201.3.207

STI
élé
éle

MULATEUR VISUEL
ment d'un APPAREIL EM destiné a appliquer aux yeux du PATIENT un rayonnem
ctromagnétique a impulsions du spectre visible qui provient d'un transducteur, pour obte

deg biopotentiels évoqués

201.3.208
ELEMENT D'ENTREE POUR BIOPOTENTIELS
PARTIE(S) APPLIQUEE(S) d‘ELECTROMYOGRAPHES et d'APPAREILS A POTENTIEL EVOQUE pour

col

ecte des biopotentiels

201.3.209
ELECTRODE
pattie conductrice en contact avec le PATIENT, qui est destinée a détecter l'activité électrig

ée de la FORME D'ONDE de l'impulsion du stimulus électrique a 50 % de I'amplitfude de cré¢te

iations en amplitude d'un stimulus électrique (tension ou courant) en.fenction du temps dans

par

ment d'un APPAREIL EM destiné a appliquer a I'oreille, od aux oreilles du PATIENT, une pressfion

pur

ent
nir

ue

ou [a appliquer au PATIENT le stimulus qui provient du STIMULATEUR ELECTRIQUE
201.3.210

CONBUETEURPATENT

cable qui relie une ELECTRODE et un CABLE PATIENT ou |I'APPAREIL EM

201.3.211

CABLE PATIENT
cable a plusieurs conducteurs utilisé pour relier les CONDUCTEURS PATIENT a I'APPAREIL EM
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201.4 Exigences générales

L'Article 4 de I'EC 60601-1:2005, I'EC 60601-1:2005/AMD1:2012 et
I'EC 60601-1:2005/AMD2:2020 s'applique, avec les exceptions suivantes:

201.4.2 *PROCESSUS DE GESTION DES RISQUES pour les APPAREILS EM ou SYSTEMES EM

Addition:

Les FABRICANTS doivent inclure dans leur DOSSIER DE GESTION DES RISQUES |e RISQUE associé a
['utjlisation possible de leurs STIMULATEURS et accessoires pour fournir un courant supérieyr a
10|mA en valeur efficace ou des densités de courant pour toute ELECTRODE supérieufes
a 2l mA/cm?2.

201.4.3 PERFORMANCES ESSENTIELLES

Addition:

En|raison de la diversité des applications cliniques des ELECTROMYQGRAPHES et des APPARHILS
A HOTENTIEL EVOQUE, le présent document ne spécifie aucune~RERFORMANCE ESSENTIE|LE
supgplémentaire. Toutefois, les PERFORMANCES ESSENTIELLES sontyspécifiées par le fabricgnt,
conformément aux exigences du 4.3 de I'lEC 60601-1:2005, I'lEC 60601-1:2005/AMD1:2012 et
I'EJC 60601-1:2005/AMD2:2020.

201.4.11 Puissance absorbée

Remplacement:

La [puissance absorbée est mesurée avec une résistance de charge ayant la plus faible valgur
spécifiée dans la description technique (veir201.7.9.3.101 a)), et avec toutes les commandes
de [sortie réglées pour fournir la puissance absorbée maximale.

2011.5 Exigences générales relatives aux essais des APPAREILS EM

L'Article 5 de I''EC'60601-1:2005, I''EC 60601-1:2005/AMD1:2012 et
I'lEJC 60601-1:2005/AMD2(2020 s'applique, avec les exceptions suivantes:

201.5.4 Autres conditions

Adglition:

Loflsque des)valeurs de tension et de courant sont utilisées dans le présent document, elles
cofrespoendent aux valeurs efficaces d'une tension ou d'un courant alternatif, continu |ou
composite dont la moyenne est prise sur une période de 1 s, sauf indication contraire.

201.6 Classification des APPAREILS EM et des SYSTEMES EM

L'Article 6 de I''EC 60601-1:2005, I''EC 60601-1:2005/AMD1:2012 et
I'"EC 60601-1:2005/AMD2:2020 s'applique, avec les exceptions suivantes:

201.6.2 * Protection contre les chocs électriques

Amendement:

Supprimer PARTIE APPLIQUEE DE TYPE B.
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201.7 Identification, marquage et documentation des APPAREILS EM

L'Article 7 de I''EC 60601-1:2005, I''EC 60601-1:2005/AMD1:2012 et
I'EC 60601-1:2005/AMD2:2020 s'applique, avec les exceptions suivantes:

201.7.2 Marquage sur I'extérieur des APPAREILS EM ou parties d'APPAREILS EM

201.7.2.3 * Consultation des DOCUMENTS D'ACCOMPAGNEMENT

Remplacement:

Le [signe de sécurité ISO 7010-M002 doit étre utilisé (voir Tableau D.2, signe de sécurité 10/ de
I'Amnexe D de I''EC 60601-1:2005, I''EC 60601-1:2005/AMD1:2012 et
I'IEJC 60601-1:2005/AMD2:2020).

201.7.2.7 Puissance absorbée du RESEAU D'ALIMENTATION

Remplacement:

La puissance absorbée ASSIGNEE d'un APPAREIL EM alimenté par le RESEAU doit étre la puissance
abgorbée maximale, dont la moyenne est prise sur une période(de’5 s dans les conditions|de
fonictionnement spécifiées prévues par le fabricant.

201.7.2.8 Connecteurs de sortie

201.7.2.8.2 Autres sources de puissance

Addition:

VolIr aussi le 201.12.4.102.

201.7.2.13 * Effets physiologiques'(SIGNES DE SECURITE et avertissements)

Addlition:

Un|APPAREIL EM capable de fournir, dans une résistance de charge de 1 000 Q, des valeurs|de

sof
effi
cof
le

I'E

201
201

tie pour le stimulus électrique supérieures @ 10 mA en valeur efficace ou a 10 V en val
nexions d'ELECTRODES, du signe de sécurité ISO 7010-M002 (voir signe de sécurité 10d

Tableau D.2_de’ I'Annexe D de [I''EC 60601-1:2005, I''EC 60601-1:2005/AMD1:2012
C 60601-1:2005/AMD2:2020).

.7.4 Marquage des organes de commande et des instruments

1<4.2 Dispositifs de commande

cace, dont la moyehne est prise sur une période de 5s, doit étre marqué, prés Ies

eur

ns
et

Remplacement:

Les informations suivantes doivent étre fournies dans les instructions d'utilisation:

a)
b)

c)
d)

La

plage de sortie du stimulateur électrique: spécifier les valeurs minimales et maximales;

type de commande utilisé: spécifier si la commande de sortie est continue ou par incréme
discrets;

si des incréments discrets sont utilisés, I'incrément minimal doit étre spécifié;

plage d'impédances de charge: spécifier la charge minimale et maximale.

conformité est vérifiée par examen des DOCUMENTS D'ACCOMPAGNEMENT.

nts
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201.7.9 DOCUMENTS D'ACCOMPAGNEMENT

201.7.9.2 Instructions d'utilisation

Paragraphe supplémentaire:

201.7.9.2.101 Informations complémentaires dans les instructions d'utilisation

Les instructions d'utilisation doivent, en plus, comprendre:

a)

b)

c)

d)

e)

g)

h)

i)

201

Pa

* Des informations sur la ou les FORMES D'ONDE de sortie, y compris toute composa

nte

continue, les DUREES D'IMPULSIONS, les fréquences de répétition des impulsions, I'amplitlide

maximale de la tension ou du courant de sortie et I'effet de I'impédance de charge.sur
parametres exigés.

* Une recommandation sur les dimensions des ELECTRODES a utiliser et sur la’facon de
appliquer dans chaque cas particulier d'examen auquel le STIMULATEUR (ELECTRIQUE
destiné.

Une recommandation sur I'ensemble des précautions nécessaires a prendre lorsqu'il exi

les

les
est

ste

a la sortie une composante continue supérieure a 10 pA dont la moyenne est prise sur yne

période de 1 s.

* Une recommandation signalant qu'il convient de ne pas soUmettre un PATIENT ayant

un

dispositif électronique implanté (par exemple, un stimulateur cardiaque) a une stimulafion

électrique, sans avoir obtenu I'avis d'un médecin spécialiste.

Une recommandation d'éviter une stimulation transthgeracique.

Un avertissement sur les DANGERS possibles suivants:

— la connexion simultanée d'un PATIENT a uniappareil chirurgical a haute fréquence (K

HF)

et & un ELECTROMYOGRAPHE OU & un APPAREIL A POTENTIEL EVOQUE peut provoquer ges

brllures a I'emplacement des ELECTROBDES et des dégradations possibles des PART
APPLIQUEES;

— le fonctionnement a proximité immeédiate d'un appareil de thérapie a ondes courtes o
micro-ondes peut provoquer une instabilité dans les PARTIES APPLIQUEES.

* Pour les APPAREILS EM capables de fournir, dans I'impédance de charge spécifiée (
201.7.9.3.101 a)), des valeurs de sortie supérieures a 10 mA en valeur efficace ou a 1
en valeur efficace, dont:laymoyenne est prise sur une période de 1 s, ou des impulsi
dont I'énergie dépasse(10 mJ par impulsion a I'impédance de charge spécifiée:

— une liste des ELECTRODES recommandées qui peuvent étre utilisées avec I'APPAREIL
* Une recommandation d'éviter tout contact accidentel entre les PARTIES APPLIQU

IES
U a
oir
D V

DNS

EM.
FES

connectées, mais non appliquées, et d'autres parties conductrices, y compris celles reli¢es

a la terre de-protection.

* Toute(susceptibilité connue aux phénomeénes électromagnétiques.

.7:9.3 Description technique

agraphe SUppIermentaire:

201.7.9.3.101 Informations complémentaires dans la description technique

La description technique doit, en plus, comprendre le point suivant:

a) La description technique doit spécifier les parametres cités en 201.7.9.2.101, ainsi que la

plage d'impédances de charge pour laquelle ces paramétres sont valables.
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