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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOUND SYSTEM EQUIPMENT -

Part 4: Microphones

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of |E is to promote

this end and in addltlon to other activities, IEC publishes International Standars Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides a
Publication(s)”). Their preparation is entrusted to technical committees; any | i 3 i{tee ipterested
in the subject dealt with may participate in this preparatory work. S }

Publications is accurate, IEC cannot be heI
misinterpretation by any end user.

In order to promote international uniformity;,

éther direct or indirect, or for costs (including legal fees) and
se of, or reliance upon, this IEC Publication or any other IEC

International Starndard IEC 60268-4 has been prepared by IEC Technical Committee 100:
Audio, video and muttimedia systems and equipment.

This third edition cancels and replaces the second edition published in 1997, and constitutes a
technical revision.

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

FDIS Report on voting
100/721/FDIS 100/750/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 committee has decided that the contents of this publication will remain unchanged until
2008. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
S
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SOUND SYSTEM EQUIPMENT -

Part 4: Microphones

1 Scope

This part of IEC 60268 specifies methods of measurement for the electrical impedance,
sensitivity, directional response pattern, dynamic range and external influences of sound

dated references |
the referenced d

IEC 60268-3:2000, Sound system equipment — Part 3: Amplifiers
IEC 60268-5:2003, Sound system equipment — Part 5: Loudspeakers

IEC 60268-11:1987, Sound system equipment — Part 11: Application of connectors for the
interconnection of sound system components

IEC 60268-12:1987, Sound system equipment — Part 12: Application of connectors for
broadcast and similar use

IEC 60574-3:1983, Audiovisual, video and television equipment and systems — Part 3:
Connectors for the interconnection of equipment in audiovisual systems

IEC 60914:1988, Conference systems — Electrical and audio requirements
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IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-
ment techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2002, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test

IEC 61265:1995, Electroacoustics — Instruments for measurement of aircraft noise — Perform-
ance requirements for systems to measure one-third-octave-band sound pressure levels in
noise certification of transport-category aeroplanes

IEC 61938:1996, Audio, video and audiovisual systems — Interconnections and matching
values — Preferred matching values of analogue signals

ISO 354:2003, Acoustics — Measurement of sound absorption coefficients i a reyerherart room

3 General conditions

3.1 General

Special reference is made to IEC 60268-1, concerning

e units and system of measurement;

« frequencies of measurement;

e quantities to be specified and their acs also 4

« marking (see also 6.1);
e ambient conditions;

« filters, networks ang mes i » Oise specification and measurement;

e graphical pre
» scales for graphi

3.2 Measurement'conditions
3.2.1 Introduction

For convenience in specifying how microphones shall be set up for measurement, a set of
conditions has been defined in this recommendation under the title of "rated conditions".

Three ratings are basic to the formulation of these concepts:

— rated impedance (see 9.2);
— rated power supply (see 8.1);
— rated sensitivity (see 10.3.1).

To obtain the correct conditions for measurement, the above mentioned ratings shall be taken
from the specifications supplied by the manufacturer of the equipment.
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The term "rated" applied to other characteristics relates to the specification or measurement of
the particular characteristic under rated conditions or under conditions unambiguously
connected to them. This applies, for example, to the following two characteristics:

— rated output voltage;

— rated equivalent sound pressure level due to inherent noise.

Methods of measurement are given in this standard for electrical impedance, sensitivity,

directional pattern, dynamic range and external influences. Where alternative methods are
given, the chosen method shall be specified.

3.2.2 Rated conditions

The microphone is understood to be working under rated conditions he following
conditions are fulfilled:

— the microphone shall operate at no-load condition (see 9.2);

— if the microphone needs a power supply, this shall be the ra

— the microphone (except a close-talking microphone) shall™oge free sound field,
the waves having zero degree incidence with respect ta
— the undisturbed sound pressure (in the absence of th the sound field at the

more than 25 mm from the artifi6i \ 3 siorbed sound pressure in the

sound field at the reference point of\microp usoidal and set at a level of
3 Pa (104 dB SPL).

— if a special microphone needs a ajffer nt level, this shall be stated in the
technical data togethep /i els related to the normal reference level

— in the abse S Q the contrary, the measurement frequency shall
be 1000 Hz (
— the ambient pre idity and the ambient temperature shall be within the

NOTE 1 The ITY RlisF ommendation P.51 which includes the specification of an artificial mouth. An

NOTE 2 which emits a signal simulating that emitted by noise should be used for measuring
pressure-gra icrophones to ensure that nasal sounds are adequately reproduced. The absence
of such sounds\ e\ idn may give rise to unnatural speech quality.

NOTE 3 Limitations.of the measurement site or the measurement equipment may also require the use of other
than the given measurement sound pressure levels. This is acceptable only if any change in performance between
the level used and the reference level are known with the necessary accuracy for the relevant characteristics.

4 Particular conditions

4.1 Pre-conditioning

A microphone with preamplifier shall be switched on for the period of time specified by the
manufacturer, before measurements are made, to allow the components to reach the stationary
temperature for rated conditions. If the manufacturer specifies no period, a period of 10 s shall
be allowed for stabilization. If the microphone contains a vacuum tube or other heating device
the time shall be 10 min.
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4.2 Sound source

The sound source shall be capable of producing at the microphone position the sound pressure
level as defined for rated conditions. The amplitude non-linearity of the sound source shall be
held to such a value that the effect on the measured response does not exceed 0,5 dB. If the
conditions of measurement preclude the possibility of securing sufficiently low distortion, a
narrow-band filter may be used at the microphone output terminals, which allows the response
at the fundamental frequency to be measured.

For free-field calibration and calibration of performance microphones, the sound source shall
be contained in an enclosure which radiates sound from one well-defined opening only, and
such an opening shall be radially symmetrical with respect to the axis of the reference direction
of the microphone.

4.3 Measurement of sound pressure

NOTE If external equipment, such as a power
calculated by correcting for the effect of this load

4.5 Acoustical environnie

4.51 General

The microphone@b
a) in a free field N

— spherical

acoustical environments:

— plane

4.5.2 Free-field conditions

A free-field sound wave is normally divergent in character. In certain circumstances it can
approximate an ideal plane wave.

Free-field conditions can be obtained:

— in open air, ambient noise and wind permitting, or
— in an anechoic room, or

— in a duct.

A sound source of small dimensions with respect to the wavelength produces a spherical wave
in these environments. The spherical wave can be approximated to a plane wave in a region of
measurement located at a sufficient distance from the source. Spherical waves can be used to
measure pressure microphones but it is necessary to use almost perfect plane waves in the
low frequency range for the measurement of pressure gradient microphones.
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