IEC 60645-7:2025-08(en-fr)

IEC IEC 60645-7

(]
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2025-08

Electroacoustics - Audiometric equipment -
Part 7: Instruments for the measurement of auditory evoked potentials

Electroacoustique - Appareils audiométriques -
Partie 7: Instruments pour le mesurage des potentiels évoqués auditifs

ICS 17.140.50 ISBN 978-2-8327-0589-6


https://www.stdhive.com/standards/iec-60645-7-ed-20-b2025-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2025 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either
IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC copyright
or have an enquiry about obtaining additional rights to this publication, please contact the address below or your local
IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I'lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that preares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications
The technical content of IEC publications is kept under constant review by the IEC. Ple~<e 1. 2k, sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects,
replaced and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publicatiu. 0.
need further assistance, please contact the f.us'umel
Service Centre: sales@iec.ch.

A propos de I'lEC

IEC Products & Services Portal - products.iec.ch
Discover oui no rerful search engine and read freely all the
publications pro: lews, graphical symbols and the glossary.
With a suscriptio.: you will always have access to up to date
conent te 'orec to your needs.

Elec*rop. dia - www.electropedia.org

Ine wurld's leading online dictionary on electrotechnology,
coniining more than 22 500 terminological entries in English
anu French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

La Commission Electrotechnigue 'r.ieri ationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour t> 1t ce i a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publicaticrs IE ™

Le contenu technique de. out.ications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendui. ou amendement peut avoir été publié.

Recherche e pu licavons IEC -

webstore.iec..W/aa searchform

La recherche ava cée permet de trouver des publications
IEC en u.'isant différents criteres (numéro de référence,
te te, ~oriité détudes, ...). Elle donne aussi des
info\ mations sur les projets et les publications remplacées
- treti Ses.

.=C Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Sivous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-
nous: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours accés a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 500 articles terminologiques en
anglais et en francgais, ainsi que les termes équivalents
dans 25 langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International (IEV) en ligne.

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-60645-7-ed-20-b2025-pdf/

IEC 60645-7:2025 © IEC 2025

CONTENTS

L0 ] T 1 I PR 3
INTRODUGCTION .ttt et e e et e et e et et et et e e e et e et e e ee e eeanns 5
1 17 o 1= P 6
2 NOrMatiVe refErENCES .. e e 6
3 Terms and definitioNS . ... e 7
4  Requirements for specific iNSIrumMeENtS.........ooiiiiii 11
5 General specCifiCations ... ..o e 12
5.1 MEASUIING SYSTEM L.ttt 12
5.1.1 Units of measurement . ... L2
51.2 Y =T E UL =Y o Y=Y o) A = U e [T 2
5.1.3 Time resolUtioN ..o e 12
5.2 SHMUIUS SYSTEM oo e s 12
5.2.1 General requIremMeNntsS. . ... e 12
5.2.2 SHMUIUS Y PES .. T e 12
5.3 Test quality assuring SYStemM ... e e e 13
5.3.1 Recording conditions.........ccooviiiiiiiiii e Lo N 13
5.3.2 Response deteCtion. ... e 13
5.3.3 Quality estimates ..o 13
5.4 Presentation of results............ccooiiiiiiiii, T ey 13
6 Reference signals ... D 13
6.1 GENETAL e e 13
6.2 Reference CliCK. ... ... e 14
6.3 Reference tone-buUrst.. ... 15
6.4 Reference broadband Chirp ... 15
6.5 Reference octave-band chirps....... o, T 16
Calibration and measurement of short-auration signals ......oooooviiiiiiie, 16
Demonstration of conformity wich sy :cif.cations ... 16
8.1 LT =Y o= - ¥ 16
8.2 Signal-to-noise ratio MpPiay €MENT ... 17
8.3 Maximum permitted expanded uncertainty of measurements Umpgy «vvvvvvvveveeennnnnnn. 17
O General FeqUITEMENES . e 17
9.1 = T T T S 17
9.2 INStrUCT AN MaAaN Al . e 17
9.3 ety FEOUITEBMENES Lot 17
9.3.1 Y o =T = | 17
9.3.2 Immunity to power and radiofrequency fields..........c..ocoiiiiiiii 17
9.4 ATM=U D M1 e 18
0.5 Vcitage supply variation and environmental conditions ............ccooiiiiiiiin, 18
9.0.1 Mains OPEratioN ... 18
9.5.2 Battery operation. ... 18
9.5.3 Environmental conditions ... 18
10 Periodic calibration ... 18

Annex A (informative) Relationship between tolerance interval, corresponding
acceptance interval and the maximum permitted uncertainty of measurement ...................... 19
BB OGraP Y e 20


https://www.stdhive.com/standards/iec-60645-7-ed-20-b2025-pdf/

IEC 60645-7:2025 © IEC 2025

Figure 1 — Basic specification of an electrical reference click ............cooiiiiiiiiiiiiiiii 8
Figure 2 — lllustration of the method of measurement of peak-to-peak equivalent signal

LY £ 8
Figure 3 — Temporal characteristics of an electrical reference tone-burst ...................... 9
Figure 4 — Time domain specification of the electrical reference click ..............ccccooiiiiininni. 14
Figure 5 — Temporal characteristics of the electrical reference broadband chirp ................... 15
Figure A.1 — Relationship between tolerance interval, corresponding acceptance interval

and the maximum permitted uncertainty of measurement ... 19
Table 1 — Instrumentation reqUIremMeNntS...... ... e 11
Table 2 — Documentation of test conditions, parameters and results....................cooiiid 12
Table 3 — Values of Uy gx for basic measurements ... 7


https://www.stdhive.com/standards/iec-60645-7-ed-20-b2025-pdf/

1)

2)

3)

4)

5)

6)
7)

8)

9)

IEC 60645-7:2025 © IEC 2025

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electroacoustics - Audiometric equipment-
Part 7: Instruments for the measurement of auditory evoked potentials

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Puhlicly
Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their prepai :tior. is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may partic'nate
in this preparatory work. International, governmental and non-governmental organizations liaising with the . =C aiso
participate in this preparation. IEC collaborates closely with the International Organization for Stanc ardi.ation (ISO)
in accordance with conditions determined by agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are”acce, ted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the =~canical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in w>ch hYey are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committecs undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regiona 1| c'izations. Any divergence between
any |IEC Publication and the corresponding national or regional publicatis.i shc'l be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Indep~na.nt <ertification bodies provide conformity
assessment services and, in some areas, access to IEC marks o: ~on.>rmity. IEC is not responsible for any services
carried out by independent certification bodies.

All users should ensure that they have the latest edition of th.: puk'ication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National:‘“ommittees for any personal injury, property damage or other
damage of any nature whatsoever, whether direct or.inc’'rect, or for costs (including legal fees) and expenses arising
out of the publication, use of, or reliance upon, this .\<C ?ublication or any other IEC Publications.

Attention is drawn to the Normative refererce. cicd in this publication. Use of the referenced publications is
indispensable for the correct applicationof th s ‘pul lication.

IEC draws attention to the possibility thc't th.> implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the avia *nce, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this.doc:n ent, IEC had not received notice of (a) patent(s), which may be required
to implement this document. How :ve., implementers are cautioned that this may not represent the latest information,
which may be obtained from th> p. ent database available at https://patents.iec.ch. IEC shall not be held responsible
for identifying any or all such ', atent rights.

IEC 60645-7 has bee. pr:pared by IEC technical committee 29: Electroacoustics. It is an
International Standard.

This second el'itio.> cancels and replaces the first edition published in 2009 and IEC 60645-3:2020.
This edition contitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition: the contents of IEC 60645-3:2020 have been incorporated into this document to bring it in
line with other parts of the IEC 60645 series, where the specification of the instrument and the
associated test stimuli are included together in the same standard.

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

Draft Report on voting

29/1189/CDV 29/1199/RVC

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and de ‘eloped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplem znt, available at
www.iec.ch/members_experts/refdocs. The main document types developed by 'EC are described
in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60645 series, published under the gencral tle Electroacoustics —
Audiometric equipment, can be found on the IEC website.

The committee has decided that the contents of this document \ il 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

— reconfirmed,

— withdrawn, or

— revised.
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INTRODUCTION

Developments in the field of diagnostic hearing measurement have resulted in a number of
instruments designed to evaluate the auditory evoked potentials of the human hearing system
which can be evoked by acoustic or vibratory signals having different spectral and temporal
characteristics.

The practical use of such instruments concerns the measurement of these electric potentials and
their separation from electric signals emerging from other physiological or artificial sources.

Conformance to the performance specification in this document is demonstrated when a measured
deviation from a design goal equals or does not exceed the corresponding acceptance limit(s),
and the laboratory has demonstrated that the associated uncertainty of measurement eaquals or
does not exceed the maximum permitted uncertainty specified in this document.
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1 Scope

This part of IEC 60645 applies to instruments designed for the measurement of auditory evoked
potentials from the inner ear, the auditory nerve, and the brainstem, evoked by either acoustic or
vibratory stimuli of short duration. This document defines the characteristics to be specified by the
manufacturer, specifies performance requirements for two types of instruments (screening and
diagnostic/clinical), and specifies the functions to be provided on these types. It also specifies a
means of describing the physical characteristics, in terms of electrical waveforms, of audiometric
reference and test signals of short duration used with auditory evoked potential equipment and
other equipment (e.g. otoacoustic emission instruments), and methods for their measurement.

The purpose of this document is to ensure that measurements made under comparable tes*
conditions with different instruments complying with this document will be consistent.« This
document is not intended to restrict development or incorporation of new features, nor to
discourage innovative approaches.

Evoked response measurement using the application of electric stimuli to a subject ic beyzid the
scope of this document.

2 Normative references

The following documents are referred to in the text in such a way that . ome or all of their content
constitutes requirements of this document. For dated references, only .:e edition cited applies.
For undated references, the latest edition of the referenced docume nt (including any amendments)
applies.

IEC 60601-1, Medical electrical equipment - Part 1: Gaonenal requirements for basic safety and
essential performance

IEC 60318-1, Electroacoustics - Simulators of human head and ear - Part 1: Ear simulator for the
measurement of supra-aural and circumaural ecrphones

IEC 60318-3, Electroacoustics - Simulatrzs ¢f Yuman head and ear - Part 3: Acoustic coupler for
the calibration of supra-aural earphcnes 1'sed in audiometry

IEC 60318-4, Electroacoustics - Simuiators of human head and ear - Part 4: Occluded-ear
simulator for the measurement '’ earuhones coupled to the ear by means of ear inserts

IEC 60318-5, Electroacoust.~s - Simulators of human head and ear - Part 5: 2 cm3 coupler for the
measurement of hearing a,1s and earphones coupled to the ear by means of ear inserts

IEC 60318-6, Elecunacousiics - Simulators of human head and ear - Part 6: Mechanical coupler
for the measuren.=nt on bone vibrators

IEC 60645 1:2017, Electroacoustics - Audiometric equipment - Part 1. Equipment for pure-tone
and speech audiometry

IZ= ¢©1260-1, Electroacoustics - Octave-band and fractional-octave-band filters - Part 1:
Specifications

:SO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995)

ISO 389-6, Acoustics — Reference zero for the calibration of audiometric equipment — Part 6:
Reference threshold of hearing for test signals of short duration
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