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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS - SIMULATORS OF HUMAN HEAD AND EAR -

Part 8: Acoustic coupler for high-frequency measurements of hearing
aids and earphones coupled to the ear by means of ear inserts

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

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

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to [EC marks..of conformity. IEC is not responsible for any
services carried outjby independent certification bodies-

All users should ensurg that they) have-the_latest edition. of this publication.

No liability shall attach to IEC or its directors, employ€ees, 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.

IEC 60318-8 has been prepared by IEC technical committee 29: Electroacoustics. It is an
International Standard.

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

Draft Report on voting

29/1111/FDIS 29/1117/RVD

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 developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
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at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 60318 series, published under the general title Electroacoustics —
Simulators of human head and ear, can be found on the IEC website.

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,

e replaced by a revised edition, or

e amended.

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

Advancement in hearing aid design makes it possible to increase the bandwidth of hearing aids
up to 16 kHz.

The 2 cm3 coupler as described in IEC 60318-5 [1]1 is suitable for measurements up to 8 kHz.
At frequencies above 8 kHz, high measurement uncertainty will occur in earphone responses,
due to acoustic resonances in the coupler.

The occluded-ear simulator as described in IEC 60318-4 [2] simulates the human external ear
up to 10 kHz and can be used as an acoustic coupler up to 16 kHz. It is designed with a principal
cavity length which produces a half-wavelength resonance of the sound pressure at
approximately 13,5 kHz. This resonance, which is also present in a person’s ear canal but more
controlled by the tympanic membrane, can also cause measurement uncertainty in earphone
responses above 10 kHz.

Accordingly, there is a need for a well-defined and robust acoustic coupler to be used by
designers of transducers (receiver, earphone), and by the designer and dispensers of hearing
aids when making measurements on earphones in the frequency range 8 kHz to 16 kHz.

The sound pressure developed by an earphone is, in general, not the same in an acoustic
coupler as in a person's ear..Howeyver,results, obtained with Jam acoustic coupler can be used
as a simple and ready means for'the 'exchange of specifications-and test data on hearing aids
and insert earphones used in audiometry.

This document describes an acoustic coupler for loading a hearing aid or insert earphone with
a specified acoustic impedance wheh testing dcoustic performance, in the frequency range up
to 16 kHz, as required in IEC 60118-0 [3].

T Numbers in square brackets refer to the Bibliography.
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ELECTROACOUSTICS -
SIMULATORS OF HUMAN HEAD AND EAR -

Part 8: Acoustic coupler for high-frequency measurements of hearing
aids and earphones coupled to the ear by means of ear inserts

1 Scope

This part of IEC 60318 describes an acoustic coupler for loading a hearing aid or insert
earphone with a specified acoustic impedance when testing its acoustic performance, in the
frequency range up to 16 kHz. It is suitable for air-conduction hearing aids and earphones,
coupled to the ear by means of ear inserts, earmoulds or similar devices.

The acoustic coupler does not simulate the human ear. However, it has an effective volume of
only 0,4 cm3, which is small enough not to produce significant resonances in the coupler in the
frequency range below 16 kHz. Therefore, it will load the earphone with a known acoustic
impedance, which allows repeatable measurements with low uncertainty to be obtained on
earphones used in extended high-frequency-audiometry.

2 Normative references

There are no normative references. in.this document:

3 Terms, definitions and abbreviated terms
For the purposes of'this-document, the' following terms'‘and definitions-apply.

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1 Terms and definitions

3.11

acoustic coupler

device for measuring the acoustic output of sound sources where the sound pressure is
measured by a calibrated microphone coupled to the source by a cavity of predetermined shape
and volume which does not necessarily approximate the acoustic impedance of the normal
human ear

3.1.2

earmould simulator

ear insert simulator

insert which terminates the entrance of the acoustic coupler and provides for passage of sound
into the acoustic coupler through an opening on its axis

3.1.3

reference plane

plane perpendicular to the axis of the cavity of the acoustic coupler, chosen to pass through
the position normally occupied by the tip of an earmould
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3.1.4

acoustic transfer impedance

quotient of sound pressure at the diaphragm of the acoustic coupler's microphone by the volume
velocity through the reference plane

3.1.5

reference cavity

cylindrical cavity with the same nominal diameter and volume as the acoustic coupler under
test, establishing a volume that can be measured using precision dimensional measurements

3.1.6

effective coupler volume

equivalent volume of air of the acoustic compliance of the coupler formed by the cavity and the
microphone at a frequency of 250 Hz

3.1.7

effective length of coupling tubing

length of the coupling tubing that extends from the output of the receiver or BTE ear hook to
the coupler reference plane

Note 1 to entry: The actual length of tubing used can deviate from the effective length of coupling tubing, for
example, (a) the overlap resulting from the connection to the ear hook or hearing aid receiver can increase the actual
length of tubing used, whereas (b)*connection toithe nipple,of the coupling Jptate or earmould simulator, which is
considered part of the effective length of coupling tubing;.can reduce the actual length of tubing used accordingly.
See Figure 1, Figure 4 and Figure 5.

3.2 Abbreviated terms

CiC completely-in-the-canal
ITC in-the-canal

lc invisible-in-the-canal
ITE in-the-ear

BTE behind-the-ear

RIC receiver-in-the-canal
SPL sound pressure level

4 Mechanical design of the 0,4 cm3 coupler

4.1 General
4.1.1 Overall design guidelines

The coupler consists essentially of a cylindrical cavity whose effective coupler volume is
nominally 400 mm3. A microphone with a diaphragm having high acoustic impedance is located
in the base of the cylindrical cavity. A protection grid can be fitted but it is not required. The
microphone measures the sound pressure level (SPL) in the coupler.

The coupler shall be made of a material that has no negative influences on its performance.
For example, it should be acoustically hard and dimensionally stable. The general construction
of the coupler and mounting of the microphone shall be designed to reduce the response to
vibration of any earphone or to sound outside the cavity.

The external diameter of the coupler should be kept as small as possible in order to minimise
diffraction errors which can affect the measurements when the coupler is placed in a sound
field. See Annex C.
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