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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
_____________ 

 
ELECTROACOUSTICS –  

AUDIOMETRIC EQUIPMENT –  
 

Part 6: Instruments for the measurement  
of otoacoustic emissions 

 
 

FOREWORD 
1) 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. 

2) 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.  

3) 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 responsible for the way in which they are used or for any 
misinterpretation by any end user. 

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

5) 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. 

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

7) 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.  

8) 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. 

9) 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 60645-6 has been prepared by IEC technical committee 29: 
Electroacoustics. 

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

FDIS Report on voting 

29/673/FDIS 29/681/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. 
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The list of all the parts of the IEC 60645 series, under the general title Electroacoustics – 
Audiometric equipment, can be found on the IEC website. 

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. 
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INTRODUCTION 

Developments in the field of diagnostic hearing measurement have resulted in a number of 
instruments designed to evaluate the otoacoustic emissions of the human ear evoked by 
acoustic test signals having different spectral and temporal characteristics. 

The practical use of such instruments concerns the measurement of sound energy emitted by 
the inner ear and its separation from sounds emerging from other physiological or artificial 
sources. 
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ELECTROACOUSTICS –  
AUDIOMETRIC EQUIPMENT –  

 
Part 6: Instruments for the measurement  

of otoacoustic emissions 
 
 
 

1 Scope 

This part of IEC 60645 applies to instruments designed primarily for the measurement of 
otoacoustic emissions in the human external acoustic meatus evoked by acoustic probe 
pulses or tones. This standard defines the characteristics to be specified by the manufacturer, 
lays down performance specifications for two types of instruments1 and specifies the 
functions to be provided on these types. This part of IEC 60645 describes methods of test to 
be used for approval testing and guidance on methods for undertaking routine calibration. 

The purpose of this part of IEC 60645 is to ensure that measurements made under 
comparable test conditions with different instruments complying with the standard will be 
consistent. Instruments which provide a measurement function not specifically within the 
scope of the standard shall still comply with any relevant requirements. This standard is not 
intended to restrict development or incorporation of new features, nor to discourage 
innovative approaches.  

2 Normative references 

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. 

IEC 60318-4, Electroacoustics – Simulators of human head and ear – Part 4: Occluded-ear 
simulator for the measurement of earphones coupled to the ear by means of ear inserts2  

IEC 60318-5, Electroacoustics – Simulators of human head and ear – Part 5: 2 cm3 coupler 
for the measurement of hearing aids and earphones coupled to the ear by means of ear 
inserts 

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

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

IEC 60601-1-4, Medical electrical equipment – Part 1-4: General requirements for safety – 
Collateral standard: Programmable electrical medical systems 

IEC 60645-1:2001, Electroacoustics – Audiological equipment – Part 1: Pure-tone 
audiometers 

——————— 
1 Screening and full diagnostics. 

2  To be published. 

This document is a preview generated by EVS



 – 8 – 60645-6 © IEC:2009 

IEC 60645-3:2007, Electroacoustics – Audiometric equipment – Part 3: Test signals of short 
duration 

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

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1  
otoacoustic emissions 
OAE 
general term covering all types of acoustic signals generated in the inner ear which can be 
recorded in the external acoustic meatus 

NOTE The spontaneous otoacoustic emissions (SOAE) and stimulus frequency otoacoustic emissions (SFOAE) 
which are also a part of the otoacoustic emissions are not be covered by this standard. 

3.2  
transient-evoked otoacoustic emissions 
TEOAE 
acoustic signals emitted by the inner ear after stimulation with a stimulus of short duration 

3.3  
distortion product otoacoustic emissions 
DPOAE 
acoustic signals generated in the inner ear during stimulation with two pure tones 
(frequencies f1 and f2, f1 being the lower frequency) 

NOTE The frequencies of the DPOAE are given by the formulas for distortions 3f1, 2f1-f2, 2f2-f1, 3f2, etc. 

3.4  
nominal test frequency 
the frequency for which a DPOAE measurement is reported 

3.5  
primary tones 
pure tone stimuli used to evoke DPOAEs 

3.6  
probe 
part of the instrument, usually containing transducers, interfacing the instrument to the ear 

3.7  
ear tip 
device used to provide a seal between the probe and the external acoustic meatus 

3.8  
probe signal 
acoustic signal that is emitted into the external auditory meatus by means of a probe 

3.9  
peak-to-peak equivalent sound pressure level  
peSPL 
r.m.s. value of a long-duration sinusoidal sound signal which, when compared under the same 
test conditions with a short-duration output signal from the transducer under test, has the 
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