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Foreword

The text of document 29/584/FDIS, future edition 2 of IEC 60118-8, prepared by IEC TC 29,
Electroacoustics, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC
as EN 60118-8 on 2005-12-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2006-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2008-12-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60118-8:2005 was approved hy CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the Tollowing notés have to be’added for the standards indicated:

IEC 60068 NOTE  Harmonized in'the EN 60068 series'(not modified).

IEC 60118-7 NOTE  Harmonized as EN-60118-7:2005| (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE  Where an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60118-0 1983 Hearing aids EN 60118-0 1993
Part 0: Measurement of electroacoustical
characteristics

IEC 60263 - Scales and sizes for plotting frequency - -
characteristics and polar diagrams

IEC 60711 - Occluded-ear simulator for the HD 443 S1 1983 2
measurement of earphones coupled to
the ear/by'ear inserts

IEC 60959 -b Provisional headjand terso simulator for - -
acoustic measurements on air conduction
hearing aids

1) Undated reference.

2) Valid edition at date of issue.



iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 60118-822006
https7//standards.iteh.ai/catalog/standards/sist/fl d5b26 1-a258-4449-b665-
42027fcdcetsist-en-60118-8-2006



NORME
INTERNATIONALE

INTERNATIONAL
STANDARD

CEl
IEC

60118-8

Deuxiéme édition
Second edition
2005-10

Electroacoustique —
Appareils de correction auditive —

Partie 8:

Méthodes de mesure des caractéristiques
fonctionnelles\des appareils de correction
auditive dans des conditions simulées de
fonctionnement in situ

Electroacoustics —
Hearing aids —

Part 8:

Methods of measurement of performance
characteristics of hearing aids under
simulated in situ working conditions

00 IEC 2005 Droits de reproduction réservés [0 Copyright - all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni  No part of this publication may be reproduced or utilized in any
utilisée sous quelque forme que ce soit et par aucun procédé, form or by any means, electronic or mechanical, including
électronique ou mécanique, y compris la photocopie et les  photocopying and microfilm, without permission in writing from

microfilms, sans I'accord écrit de I'éditeur. the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

International Electrotechnical Commission
MexpayHapoaHaa dnekTpoTexHuyeckas Komuceus

CODE PRIX
Commission Electrotechnique Internationale PRICE CODE

Pour prix, voir catalogue en vigueur
For price, see current catalogue



60118-8 O IEC:2005 -3-

CONTENTS
FOREWORD ...ccuiiiiie ettt et e e et e e e e e e e e e e e e e e e e e e e e e e e et eerenns 7
LN O 75 1 L O N 1 ] PP 11
T o7 0 o 1 13
2 NOrMatiVe FefErENCES oo e 13
3 Terms and definitioNS ... 13
N [ 01 =Y (] o - J PSPPSR 21
D TSt B QUIPIM Nt . e 23
5.1 Acoustical requirements for the test space ... 23
SIS 1o 10 [ =T o YU T o7 P 23
5.3 MaNIKIN Lo e e 25
5.4 Ear SIMUIA O . e 25
5.5  Earinsert SimMuUIator .. ... 25
5.6 Equipment for the measurement of occluded-ear simulator sound pressure
Lo R 25
5.7 Equipment for automatic sweep frequency recording.........ccccooiiiiiiiiiiiiiiii i 27
5.8 Equipment for calibration of free field sound pressure level...............c.coeeeiiiennn. 27
6 Testconditions ... omin. e Lo A I AL L 27
6.1  Choice of test POINt .. i s P Bt B e 27
6.2 Ambient conditions ... . 27
GG T 1Y = o V141 o PSRN 27
6.4 Location Of the NEaAIING @00 . ..ininvermrsionstosmis s cin oy s n e £ ¢ yd bl da 3 e e eneesneenneesneesneennns 29
6.5 Normal operating conditions/for.the heaningsaidons ..ovveeeee i 29
A |V 1= T = U1 =T 4 =T o 1 £ 31
A0 TR © 1= 4 = - | P 31
7.2 Adjustment of the reference input sound pressure level................coiiii. 31
7.3 Manikin frequency response (MFR) ... 31
7.4  Full-on simulated insertion gain measured by the constant reference input
SPL Method ..o e 33
7.5 Full-on simulated insertion gain measured by the constant ear simulator SPL
1= 4o o To [ 33
7.6 Directional characCteriStiCs .......c..iiiiiii e 35
7.7 Simulated in situ OSPLI90 MeasuremMents ........ccooeiiiiiiiiiiiiie e 39
7.8 Simplified method to measure simulated in situ and insertion gain response ......... 41
8 Frequency response recording Charts ..o 41
Maximum permitted expanded uncertainty of measurements ................coooviiiiiii e, 41
Annex A (normative) Free-field to hearing-aid-microphone transformation ........................... 45
Annex B (normative) Manikin unoccluded-ear gain (open ear response) ........cccoeeueeveennennnnn. 53
Annex C (informative) General requirements for a manikin ..................cocoiiiiicn e, 57

Bl Og AP Y e e 63



60118-8 O IEC:2005 -5-

Figure A.1 — Microphone location and corresponding free-field to hearing-aid-

microphone transformation for behind-the-ear instruments...............ccocoii 47
Figure A.2 — Microphone location and corresponding free-field to hearing-aid-

microphone transformation for full-concha instruments ..............cooooiii 47
Figure A.3 — Microphone location and corresponding free-field to hearing-aid-

microphone transformation for canal size instruments..............co 49
Figure A.4 — Microphone location and corresponding free-field to hearing-aid-

microphone transformation for completely-in-the-ear canal instruments ............................... 49
Figure B.1 — Manikin unoccluded-ear gain freqQUeNCY reSpOoNSE ........cccoevviiriiiiiiiiiieiiee e, 53
Figure C.1 — Manikin geometrical references ..........cooooiiiiiiiii 59
Figure C.2 — Co-ordinates for angles of azimuth and elevation............c..ccocoiis 61
Table 1 — Values of U,,,,, for basic measurements....................... 43

Table A.1 — Numerical data for the various free-field to hearing-aid-microphone
tranNSTOrMatioN FESPONSES ..o e e 51

Table B.1 — Numerical data of manikin unoccluded-ear gain frequency response.................. 55



60118-8 O IEC:2005 -7-

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS -
HEARING AIDS -

Part 8: Methods of measurement of performance characteristics
of hearing aids under simulated in situ working conditions

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, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

IEC Publications have Jthe form ofyrecommendations for international use|and ‘are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannet{be ;held .responsibletferthe,way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possiblel in (theirinational and regional publications. Any divergence
between any IEC Publication,and thecorresponding national orregional publication shall be clearly indicated in
the latter. .

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

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

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

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

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

International Standard IEC 60118-8 has been prepared by IEC technical committee 29:
Electroacoustics.

This second edition cancels and replaces the first edition published in 1983, and constitutes a
technical revision. The purpose of this revision is to update the publication with a simplified
method for simulated in situ measurements of hearing aids and a description for
determination of the directivity index (DI) of directional microphones in hearing aids in the
horizontal plane. Other parts of the standard are basically left unchanged.
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The text of this standard is based on the following documents:

FDIS Report on voting
29/584/FDIS 29/589/RVD

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

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

IEC 60118 consists of the following parts, under the general title Electroacoustics — Hearing
aids V:

Part O: Measurement of electroacoustical characteristics

Part 1: Hearing aids with induction pick-up coil input

Part 2: Hearing aids with automatic gain control circuits

Part 3: Hearing aid equipment not entirely worn on the listener

Part 4: Magnetic field strength in audio-frequency induction loops for hearing aid
purposes

Part 5: Nipples for insert earphones

Part 6: Characteristics of electrical input circuits for hearing aids

Part 7: Measurement of the performance characteristics of hearing aids for production,
supply and delivery quality-assurante purposes

Part 8: Methods of measurement of performance characteristics of hearing aids under
simulated in situ working conditions

Part 9: Methodsipof smeasurementizof:/ characteristics 2of -hearing“aids-with bone vibrator
output Z

Part 11: Symbols and other markings on hearing aids and related equipment

Part 12: Dimensions of electrical connector systems

Part 13: Electromagnetic compatibility (EMC)
Part 14: Specification of a digital interface device.

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

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
+ amended.

1) various parts of the series were published under the general title Hearing aids. Future editions of these parts
will appear under the new general title.
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INTRODUCTION

Measurement methods that take into account the acoustical influence of the wearer on the
performance of hearing aids are important, particularly when the results are to be used to
assist in the fitting of hearing aids. The information obtained using this standard is likely to be
more relevant to the fitting of hearing aids than that provided by publications concerned with
type approval and quality control such as IEC 60118-0, and IEC 60118-7.

The methods specified in this standard require a device such as a manikin to simulate the
presence of the wearer. It has been found necessary to establish certain guidelines for
simulated in situ measurements of hearing aids. The recommended methods are described in
this standard.
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