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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
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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+ withdrawn;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.

@%
8
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SOUND SYSTEM EQUIPMENT -

Part 4: Microphones

1 Scope

This part of IEC 60268 specifies methods of measurement for the electrical imp

edance,

sensitivity, directional response pattern, dynamic range and external influences of sound

system microphones, and also gives recommendations as to characteristicg to specified.

apply t
having

audio o

For the
transfor
to the o

NOTE T
micropho
by objec
performar

2 Noi

The foll
dated r¢

oes not
bphones

icable to
ith digital

ices as
one, up

se of the
lacement
crophone

ent. For
Hition of

ms and

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
interconnection of sound system components

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

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

IEC 60914:1988, Conference systems — Electrical and audio requirements

for the

tors for

Part 3:
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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 re erant room

3 General conditions

3.1 General

Special reference is made to IEC 60268-1, concerning

e unitg and system of measurement;

« frequiencies of measurement;

e quantities to be specified and their act 2s0 4.

« marking (see also 6.1);
e ambjent conditions;
« filtens, networks ang mesa i » Oise specification and measurement;
¢ indiVidual specification
e graphical pre

» scales for graphi

e pers

and to [EC € s ihg powering of microphones.

3.2 Nleasuremen 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 migrophone is understood to be working under rated conditio
conditiops are fulfilled:

pllowing

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

— the 3 free soupd field,
the ion:

— the Jje il\the sound fie|d at the
refe : : f SPL)

- for b at a stated distgnce, no
mor T siorbed sound pressurg in the
sound field at the reference point of\microp inusoidal and set at a|level of
3P

— if a|special microphone needs a djffer 2nt level, this shall be statefd in the
techpical data togethep/wi els related to the normal refererjce level

— contfols, if any, sh 20Sitie mended by the manufacturer;

— in the abse e contrary, the measurement frequengy shall
be 1000 Hz (
— the ambient pre v whidity and the ambient temperature shall be wjithin the

limitg given iKIEE 6Q0268<1,
NOTE 1 RIiSF ommendation P.51 which includes the specification of an artificial jmouth. An
artificial nj € A Ng ecopnmendation should be used wherever possible.
NOTE 2 actifici which emits a signal simulating that emitted by noise should be used for mneasuring
pressure- icrophones to ensure that nasal sounds are adequately reproduced. Th¢ absence
of such s idn may give rise to unnatural speech quality.

NOTE 3 |Limitations.of the measurement site or the measurement equipment may also require the usg¢ of other
than the given‘measurement sound pressure levels. This is acceptable only if any change in performanc¢ between
the level fised,and the reference level are known with the necessary accuracy for the relevant characterist{cs.

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 nmjicrophone.

4.3 Measurement of sound pressure

A calibrated reference pressure microphone shall be used to mea ire. The
referend

4.4 \Vltage measuring system

The elegtromotive force (e.m.f.) generated by the mjcrop shall be
determined by measuring the open-circuit voltageof'\the’ry with an
input impedance of at least 100 times the\rated

NOTE |Iflexternal equipment, such as a power
calculateq by correcting for the effect of this load

should be

4.5 Acoustical environnie

4.51 General

The microphone@b
a) in affree field N

— gpherical

acoustical environments:

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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For microphones responding both to pressure and to pressure gradient, having a sufficiently
flat frequency response in a plane-wave free sound field (i.e. at a sufficient distance from the
source), the response as a function of frequency f of distance r from a centre of spherical
diverging waves and of angle of incidence 8 of the waves at the microphone, can be given in a
complex form:

(1—B)+B(1+,chosﬁ
Jkr

where:
1-B is the contribution of the pressure component;

B is the contribution of the pressure gradient component;
k F 2174 or 211lvV;

B F 0 for the omnidirectional pressure type;

B F 0,5 for the cardioid type;

B F 1 for the bidirectional pressure gradient type.

an anechoic froom. A
room, can therefore

At low f
plane w.

be bettg

Free-fie iti i o i izegd in the region aropnd the

microph

— within a distance of 200 mm in front, b d, itign of the
micri i i means
of a

— the axis of the tra i he reference point of the loudspeaker (see
IEC 60268-5);

— the gorrespo rom the
loudppeaker sha he ideal
sound field;

— the ne shall
not differpy

4.5.2.1

The solind ,pre generated in a free field by an omnidirectional sound sourc¢ varies

inverselly with"the di

The output voltage of the microphone varies inversely with the distance between the source
and the microphone when the relevant dimensions of both are small compared with the
wavelength, allowing the results from the measurements made at a certain distance r to be
converted by calculation to results which would be obtained at the reference distance.

When either the circumference of the radiating surface of the source or the circumference of
the principal acoustic entry of the microphone exceeds the wavelength, this computation
applies only when the measuring distance conforms to:

r=d

r=2d*/ A


https://iecnorm.com/api/?name=15babea8082e4921a5fbb681a62b2568

where
r
d
A

NOTE

—-12 —

is the distance from the source to the measuring point;
is the effective diameter of the sound source;

is the sound wavelength.

dimension of the radiating surface of the source.

4.5.2.2

A plane

Plane progressive waves

progressive wave can be obtained either in a duct or in a free field.

60268-4 O IEC:2004(E)

It is advisable for the distance from the source to the measuring point to exceed three times the largest

In a

In d
solv
shaf

a)

In a
A s

at the lowest frequency of measurement is a practi

duct

bd such as the design of the terminating impedance, the avoi
e of the original wavefront and the relative dimensions o

free field

herical wave at a distance of at least half the wavé

wave.

NOTE It
determini
cases the|

4.5.2.3
In order

introdud
microph

4.5.3

Some n

random| i

togethe
A diffus

sufficiern
the wall

The rev

ose of actual use, it

iting frequency (see also ISO 354).

erberation thwé T of the empty room is specified in Table 1.

is nece

approximately realized in a reverberant room characteriz
reverberation at a sufficiently large distance from the sol

s to be
es, the
bphone.

Lirvature
jressive

rophones,
in these

5sary to

head when measuring closg¢-talking

ted with
signals

ed by a
rce and

Table 1 — Reverberation time of the empty room

5s 5s 5s 45s 3,5s

2s

at 125 Hz 250 Hz 500 Hz 1000 Hz 2 000 Hz

4 000 Hz

For the determination of the lower frequency limit, the following equation can be used:

where
V

f

500

>

f2—F
1K

is the volume of the room in cubic metres;

is the frequency in hertz.
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The region of measurement shall be chosen at such a distance from the source that the direct
sound of the source is negligible.

When an omnidirectional source is used, the minimum distance » (in metres) from the source
to the measuring points is given by:

r=0,06(//T)"

where

14
T

NOTE The preceding two formulae allow wider tolerance than those of the first edition 6f thi
this is unlikely to change the measurement results significantly, it is recommended to
as possible.

4.5.4 Microphone coupled to a sound source by means of e

To determine the pressure sensitivity of a microphone, a
sound spurce to the microphone. This method is useful fo
a microphone by comparison with the sensitivity of a calibr

is the volume of the room in cubic metres;
is the Sabine reverberation time at the frequency f.

pressure sens

. Though

imits as far

r

coyple the

itivity of

nigrophone. |In order

to obtain a sufficiently uniform sound pressure inside/the cavi Q) nod shall only pe used

within th
one-ten

4l b@ke

e limits of the frequency range where the linear(dimensigns ofihe cavity are Ig¢ss than
O, & o eliminate air leakage.

4.6 Methods of measuring frequen

4.6.1

Respon

a) Poin
Greg ; ¢ that ajl significant peaks and troughs of the frequency
resp :
NOTE

b) Confinuous sye

The e guency range shall be slow enough to ensure that the fesulting
cury iat 3 at which would be obtained under steady state conditfons.

B.

— equipment.capable of automatically maintaining the requisite sound pressure level over the frequepcy range

copcerned;

— anlautomatic level recorder as output indicator

Special computer-based signals and procedures

Several computer algorithms are available to generate signals and to evaluate responses in
the time domain, as well as in the frequency domain. Some of them are just digital
procedures that replace their analogue ancestors, such as the Fast Fourier Transform for

spectral analysis. Other algorithms provide new types of test signals and response

s. Most

of them are applicable if the user takes care of their inherent limitations and preconditions.
In cases where existing specified procedures are replaced by new ones for the evaluation
of the same characteristic, the user has to ensure that the result is at least as accurate as
with the old procedure. New techniques are considered for standardization when basic
matters of background and their relationship to known properties have been determined.
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4.6.2 Calibration methods

Irrespective of the choice of the point-by-point or automatic method, there are two methods of
conducting the calibration.

a) Substitution method

A method of measurement of the response of a microphone in which the microphone to be
calibrated and the standard microphone employed to measure the requisite sound pressure
are placed alternately at the same test points in the sound field.

This method leads to the highest accuracy.
b) Simultaneous comparison method

For

micr|
stan
simu
that

other.
com
subgti

Complig

— the s
of a

means

e sound pressure at eagh of the
of the presence of the|second

P be obtained for the calibration of all types of

The manufacturer shall specify the principle of the transducer, for example electrostatic
(condenser), electrodynamic, electromagnetic or piezoelectric.

5.2 Type of microphone

The manufacturer shall specify the type of microphone, for example pressure, pressure-
gradient (with acoustical phase shift network, if any), or combination of a pressure and
pressure-gradient microphone, or velocity microphone.

5.3 Type of directional response characteristics

The manufacturer shall specify the type of directional response characteristics of the
microphone, for example omnidirectional, unidirectional, bidirectional, (sphere, cardioid,
hypercardioid, hemisphere or half-cardioid of revolution, etc.).
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6 Terminals and controls

6.1 Marking

Recommendations for marking the terminals and controls are given in IEC 60268-1, clause 5
and IEC 61938, 7.4.4 and 7.5.5, with the addition of the following requirement, if the
microphone conforms to the requirements of IEC 61938, clause 7:

The polarity shall be indicated by a mark, preferably a coloured dot or a connector pin number
designated in the instruction manual, at that output terminal at which a positive instantaneous
voltage is produced by an inward movement of the diaphragm or equivalent, that is an increase
in sound pressure at the principal entry. Marking for safety shall be in accordance with IEC
60065 dr other appropriate safety standard.

Marking| of the polarity is recommended if the microphone conform$é the_réguireghents of

IEC 61938. However, it is a requirement of this standard if it does no

6.2 onnectors and electrical interface values

Connecfors and their wiring shall be in accordance IEC 6(0268-12.
Interface values (voltages and impedances) shall be ip C61938.

7 Reflerence point and axis

71 eference point

In the apsence of clear reason to the 'con efergnce point shall be the centre of the
principa i

NOTE In big cification_ of thel reference point, reference axis and polarity, the

manufact i inCi en_for a bidirectional microphone.

fAirough the reference point indicating a recommended
directiop of sou d iRcCl ed by the manufacturer. The microphone shall be so

designe J direction of sound incidence is obvious to the user.
NOTE The refergnceaxistshould preferably be perpendicular to the plane of the principal acoustic erftry of the
microphofe ass through the centre of the entry.

8 Ralled powersdpply

8.1  Characteristic to be specified

The following information shall be specified by the manufacturer for each pair of microphone
terminals to be connected to the power supply and for each position of the power supply
adaptor, if any:

— the type of power supply (phantom, A-B, etc.; see IEC 61938);

— power supply voltage and its upper and lower limits;

— apparent current drawn from the power supply, expressed in amperes;

— for multi-voltage microphones, the voltage-current characteristic.
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8.2 Method of measurement

a) The
b) The

9 Ele

microphone is operated under rated conditions.
current drawn from the power supply is measured in amperes.

ctrical impedance

9.1 Internal impedance

2004(E)

9.1.1 Characteristic to be specified
The mddulus of the internal impedance of the microphone measured (between thel output
terminals.
NOTE If|the impedance can be satisfactorily represented by that of a simple networ B network
componemts may be given. If this is not applicable, the impedance should be spe uency.
9.1.2 Methods of measurement
The intgrnal impedance may be measured by the compariso B sound
pressur¢ and measuring the output voltage under differeg ods are
indicatef below.
a) Method 1
The|impedance can be measured by . ing’ bridge. An alternative|method
is thpt of comparison with a known impedance. e latter case a constant current from a
high{ i i - ophone and the voltage adross its
termiinals is measured,
The|microphone i resistance and the procedure r¢peated.
Conlparison of the of the impedance directly.

The

gengrated b

NOTE
NOTE

polar

voltage

voltage

i with the

ing under

ocedure

may be used to obtain approximate results which are suff|C|entIy accurate for normal practice:

— the microphone is operated under measurement conditions;

— sound pressure is applied to the microphone and the impedance is deduced from the output
voltage obtained for different loads. For example, the impedance Z may be calculated from
the no-load output voltage U, and the output Us obtained when a load impedance Rj is

appl

ied by using the formula:


https://iecnorm.com/api/?name=15babea8082e4921a5fbb681a62b2568

60268-4 © IEC:2004(E) -17 -

9.2 Rated impedance

The rated impedance is the internal impedance of the microphone specified by the
manufacturer.

Unless otherwise specified, microphones shall be designed for no-load operating conditions
and shall be used with loads not below the minimum permitted load impedance. In practice,
values high compared with the source impedance, have been chosen as recommended rated
load impedances in IEC 61938, 7.1.

NOTE 1 The recommendations of IEC 61938 are based on the assumption that a value of 5 times the source
impedance approximates the no-load conditions sufficiently for most cases. However, this load may cause the
output voltage level to be 1,6 dB below the source e.m.f.

NOTE 2 |Unless otherwise specified, the impedance is understood to be a pure resistance/

9.3 Minimum permitted load impedance

The minimum permitted load impedance is the minimum i 1N% ifi by the
manufagturer, by which the microphone may be terminated (see

NOTE Ffom their design, most microphones may perform best under ne 9 iOR S permitted
load impedance is a compromise leading to negligible differences in

10 Senpsitivity

10.1 (eneral

icrophone to the sound pregsure to
output voltage is identical jwith the

The ser
which it
output &

)

sitivity is the ratio of the outpyt voltag

The sen

NOTE N i 9 aluey ¥ usually only the amplitudes (with sinusoidal s|gnal) are
considered.

The sen ference

sensitivity M.

The refe iy is M, =1 V/Pa

The foll \\A/ing fypne of ancii‘i\/ify may bhe cpnr‘ifind'

— free-field sensitivity (see 10.2.1) referring to the sound pressure of the undisturbed free
field (in the absence of the microphone);

— pressure sensitivity (see 10.2.4) referring to the actual sound pressure at the principal
acoustic entrance of the microphone;

— diffuse-field sensitivity (see 10.2.2) referring to the sound pressure of the undisturbed
diffuse field;

— close-talking sensitivity (see 10.2.3) referring to the sound pressure of the undisturbed field
at a specified short distance from the human (artificial) mouth.

These types of sensitivity may be given, if appropriate, either at specified frequencies, within a
specified frequency band, for octave/third-octave bands, or for complex signal inputs. In the
latter case, the characteristics of the signal and the measuring system shall be specified.
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Definition and figures for the sensitivity of microphones should be related to the purpose for
which the microphones are used.

10.2 Sensitivities with respect to acoustical environment

10.2.1 Free-field sensitivity

10.2.1.1 Characteristic to be specified

At a specific frequency or within a specified frequency band and for a specified direction of

sound incidence with respect to the reference axis, the ratio of the output e.m.f. to the sound
pressure in the undisturbed free field.

NOTE Upless otherwise specified, the undisturbed free field should be a plane prggressi wave| with the
wavefronf] perpendicular to the reference axis of the microphone.

10.2.1. Method of measurement

The conditions for measurement are specified in Clauses 3 and ¥4

A free-fleld calibration of the standard microphone employ ) gound pressure is
required.
NOTE 1 [It is important to ensure that the orientation of the-standayd micxd es with the orientation used

during its|calibration.

NOTE 2 |For omnidirectional microphones (prassure d serisitivity in a plane-wave gnd that in
a sphericgl wave do not differ from each other, a le ¢ sensitivity, provided that Hiffraction
effects in|the field can be neglected. This is thes imensions of the microphone [are small
compared to the wavelength. At low frequencig¢s, therefors, a\sphexical wave is sufficient to measure the plane-

wave sensitivity of an omn|d|rect|ona| microphone (pressuyre (type wnly) ’At very low frequencies, free-field pensitivity
and presgure sensitivity can be g¢iff the e of a pressdre equalization vent. For the higher frequency
range, thq 2asy 8 _relewani soungh field. If a cone loudspeaker with a digmeter not

larger tha
omnidiregti

azsuitable\winimum distance for the free-field calipration of

10.2.2

@ ~ in @ specified frequency band, the ratio of the output ¢.m.f. to
the sound p } purbed diffuse field. The diffuse-field sensitivity is equal to the

: sitivities for all directions of sound incidence. The difflise-field
free-field plane-wave sensitivity level (see 10.2.1) mipus the

NOTE 1 | Thel diffuse~field” is characterized by the fact that sound waves with random phase are|randomly
distribute@l ovér all directions (random incidence).

NOTE 2 Tnstead of the diffuse field sensitivity, the manufacturer may state the iree-field plane-wave sensitivity and
the front-to-random sensitivity index at the same frequency or within the same frequency band.

10.2.2.2 Methods of measurement
The diffuse-field sensitivity can be obtained in two different ways:

a) The diffuse-field sensitivity for a given frequency can be calculated from the free-field
sensitivity (see 10.2.1) and the directional pattern (see 12.1) of the microphone in a plane
progressive wave.

If the directional pattern has rotational symmetry the relationship between the diffuse-field
sensitivity and the sensitivities at other angles of incidence @is:

M2 :%J-MZ(B)sianH
0
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NOTE Modern computation algorithms allow easy calculation of the integral to any desired accuracy, thus
allowing the replacement of earlier proposals for calculation with fixed steps every 30°.

b) The diffuse-field sensitivity for a band of frequencies can be measured in a reverberant
room if the conditions laid down in Clauses 3 and 4 are fulfilled. An omnidirectional sound
source should preferably be used. A diffuse-field calibration of the standard microphone
employed to measure the sound pressure is required.

10.2.3 Close-talking sensitivity
10.2.3.1 Characteristic to be specified
At a specified frequency or within a specified frequency band, the ratio of the output e.m.f. to

the soupdp
shall si

at a disance not exceeding 50 mm.

10.2.3.2 Method of measurement

artificial
ce point
e stated

The ger
mouth i
of the s
togethe

A clos€ sound

pressur

It is imp with the

orientat
Unless

10.2.4
10.2.41

b.m.f. to
relevant

At a specifi
the actya
only to mi

NOTE The amplitudé~and phase of the sound pressure should be kept constant over the sound entry.

10.2.4.2 Method of measurement

The pressure sensitivity can be measured in a small chamber (coupler, sound calibrator). The
calibrator produces the sound pressure by means of an oscillating piston. For the exact
calculation of the sound pressure the equivalent volume of the microphone shall be added to
the coupler volume. The upper frequency limit with this calibration is determined by the
dimensions of the pressure chamber. The pressure sensitivity can be derived from the
microphone output voltage with known sound pressure in the chamber.

Condenser microphones can be measured by exciting the diaphragm with an electrostatic
actuator designed for use with the microphone being measured. The grid of the actuator
carries a d.c. voltage on which is superimposed the audio-frequency test voltage. Without the
d.c. voltage, the microphone output signal is at twice the frequency of the test voltage.
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10.3 Sensitivities with respect to nature of signal
10.3.1 Rated sensitivity
10.3.1.1 Characteristics to be specified

The free-field, diffuse-field, close-talking, or pressure sensitivities assigned by the
manufacturer.

The rated sensitivity corresponds to the response at the standard reference frequency of
1 000 Hz. If the frequency response is not flat, it is recommended that the rated sensitivity
corresponds to the arithmetic average over a one-octave band of the logarithmically plotted
response, centred on the standard reference frequency of 1 000 Hz

NOTE Upless otherwise specified, the rated sensitivity is understood to refer to th jcrophoneundgr no-load

conditiong. The manufacturer may specify the rated sensitivity for a specified load imp

10.3.2 | Characteristic sensitivity for speech

10.3.2.1 Characteristic to be specified

) averaged @ver the
ecified speech power

The mddulus of the relevant sensitivity of the mic
effectivg frequency range using a weighting which corrg
spectrum.

NOTE T isti itivi ¢h is\ [ i wpration necessary for mafching the
microphope to the amplifier, ncy response of the microphong and an
approxim i ¢t that the major part of spe¢ch power
is concen| microphones for speech transmissipn have a
low-frequ Q relation to an intelligibility rating.

10.3.2.2 Method of mea

Averagq values of th \ i ed from 10.2 are calculated for thg octave
frequengy band ¢ , (R 1EC 691265) with centre-frequencies 250 Hz, [500 Hz,
1000H .

These f( ' an beycalculated from the value at one frequency (e.g. 1000 Hz)
and fro e—measured under the relevant conditions, averag¢d on a
decibel gctave-bands.
The cha isti nsitivity for speech power shall be calculated from the expression

4 , 1/2

s~ Zak(Mf)k

k=1

where

k  is the index of the octave-band considered (k = 1....4);

a, is the speech-power weighting factor for the octave-band with index & given in Table 2.

Table 2 — Speech power weighting factor at octave-band centre frequencies

Index k 1 2 3 4

Centre-frequency of octave-band (Hz) 250 500 1 000 2 000

Speech-power weighting factor, a, 0,15 0,55 0,20 0,10
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The characteristic sensitivity level for speech power Lys is the ratio, expressed in decibels, of
the characteristic sensitivity for speech power M g and the reference sensitivity M, (= 1 V/Pa)
expressed as follows:

M
L =20lg—=
Mcs g M,

NOTE The procedure given above involves several simplifications, but gives sufficient accuracy for normal
practice. A more accurate method of weighting can be obtained by using a more extended frequency range, true
power-averaging in narrower frequency-bands (e.g. third-octave bands) and the appropriate speech-power weighting
factors for each of the narrower frequency-bands. However, it should be borne in mind that any set of speech-power
weighting factors to be used as a basis for calculation are averages for different languages and different male and

female v ir‘ac’ and-the deviations—for-individual persons rnn(’lil\ll exceed-the limits—of acearacvof the Q|mp||f|ed

procedurd given above.

11 Regponse

11.1 Frequency response
11.1.1 | Characteristic to be specified

’m.f. as a function of
e mean
| stated

For stajed conditions, the ratio, expressed in decihels,/of the\out
frequengy of a sinusoidal signal to the output e
output ¢.m.f. over a narrow band of »

angle oflincidence.

Unless ptherwise stated, it shall be ufderstood\the that the
frequengy response refers to a plane progréssive th the wavefront perpendiculr to the
referend

If free-f ~ d i is not a plane progressive wave, gufficient
further ¢ ~

If the fr
frequen
of sourg

pecified source (artificial mouth), the clos¢-talking
dme source and to the same geometrical configuration
the specification of close-talking sensitivity (see|10.2.3).

Sound Quen sponse or diffuse-field frequency response may be [given if
indicate

11.1.2

The gengral.conditions for obtaining frequency response curves are specified in clauses 3 ahd 4.

11.2 Effective frequency range
11.2.1 Characteristic to be specified

The frequency range over which the response of the microphone does not deviate by more
than a specified amount from an "ideal" response for the given purpose.

NOTE The "ideal" response may not be constant with respect to frequency. From artistic considerations, this may

even apply to microphones of the highest quality. For speech-only microphones, the "ideal" response may be
chosen to achieve maximum intelligibility.

11.2.2 Method of measurement

For specified deviations relative to the specified required frequency response curve, the
effective frequency range is obtained from the curve referred to in 11.1.2.
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12 Directional characteristics

12.1 Directional pattern

12.1.1

Characteristic to be specified

Curve representing the free-field sensitivity level of the microphone as a function of the angle
of incidence of the sound wave, for a stated frequency or narrow band of frequencies.

If the directional pattern refers to spherical sound waves then sufficient details shall be
specified. Directional curves shall be provided at a sufficient number of frequencies or bands of
frequencies in order to present adequately the frequency dependence of the directional pattern.

The bar

specifiefl in IEC 61265.

NOTE It

(see for ekample 12.3) to the response on axis.

ds of 1trequencies shall be the prererred octave or third-octave NAsS\OT 1req

is often useful to specify particularly the ratio, in decibels, of the respg

uencies

ified angles

12.1.2 | Methods of measurement
The general conditions for measurement are specified-i The micfophone
shall be|placed in an essentially plane progressive wa e shall be takgn when
measuring the directional characteristic of a hlghly directf in an anechojc room.
The ingvitable reflections from the influence the measured
sensitivity, particularly when the outpuf e , a_is” measured for an pngle of
sound Incidence for which the sensi{iviti i 0 obtain correct redults for
microph S g pen air
(see 4.5.2).
The me
a) Direfctional response
1) the micro@
2) the distan point of
ference
-by-step

br each angle & the corresponding output voltage U(6) is measured or recorded

7) t

he.ratio of the sensitivity of the microphone at the angle fto the sensitivity at the angle

zero is expressed as direct:

ue)

ulo)

or in decibels:

20log 10 %((3%

8) the measurement is repeated for a number of frequencies, preferred frequencies being
the octave centre-frequencies 125 Hz, 250 Hz, 500 Hz, 1 000 Hz, 2 000 Hz, 4 000 Hz,
8 000 Hz and 16 000 Hz;
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9) if the microphone has no rotational symmetry, measurements of the directional
characteristic in different planes through the reference axis of the microphone can be

necessary,

10)the results shall be presented as a family of polar response curves for the frequencies
given under item 8). The polar response curves shall be drawn in accordance with
IEC 60268-1. The origin of the polar characteristic of the directional pattern shall be the
reference point of the microphone. Unless otherwise specified, the reference axis of the

microphone shall be in the direction zero degree of the polar diagrams;

b) Directional frequency characteristic:

1) the microphone is operated under rated conditions;

2) the angle of sound incidence 6, measured with respect to the microphone reference

gxis, is kept constant during the measurement;
3) the distance between the reference point of the sound source ard the point of
the microphone is kept constant during the measurement;
4) the sound pressure is kept constant during the measurems
5) t bquency
f
6) t various
3
7) f lhone at
the angle & to the sensitivity a (polar curve
(see 12.1.2 a)).
12.2 Dlirectivity index
12.2.1 | Characteristic to
The ratip, expressed i arriving
in the direction of th nd field
having the sam@ ency or
frequengy band s ;
12.2.2
The dire
M
201g—=2
diff
where
My is the free-field sensitivity specified in 10.2 1;

Mygiss  is the diffuse-field sensitivity specified in 10.2.2.

12.3 Front-to-rear sensitivity index (0° — 180°)

12.3.1 Characteristic to be specified

The ratio, expressed in decibels, of the free-field plane wave sensitivities for incidence of
identical sound waves in the direction of the reference axis and in the opposite direction. The

frequency or frequency band shall be stated.
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12.3.2 Method of measurement

The front-to-rear sensitivity index is derived from the measured free-field plane wave
sensitivities (see 10.2.1) for incidence of identical sound waves in the direction of the reference
axis and in the opposite direction.

NOTE Care should be taken when measuring the front-to-rear sensitivity index of a highly directional microphone
in an anechoic room because of the influence of sound reflections from the boundaries (see 12.1).

12.4 Noise-cancelling index

12.4.1 Characteristic to be specified

For clode-talking noise cancelling microphones, the ratio, expressed in decibels\of the output
e.m.f. pfoduced by sound waves emanating from a specified source (atfifitia laced at
a stated distance from the microphone, with a stated orientation wi ference
axis of fhe microphone, to the output e.m.f. produced by a diffuse so same
frequengy or frequency band and the same r.m.s. sound press bquency
band shjall be stated.

The noi ecibels,
of the ¢ .2) at the
same fr S odnd source usled shall
be stated.

The no|se-cancelling index shall refe | metrical
configur 3 pecification of the clos¢-talking
sensitivity (see 10.2.3).

NOTE 1 |The noise-cancelling jridex mayt S Ed source
and the d|ffuse sound field.

NOTE 2 [Instead of an artif

12.4.2

The noi asured
close-ta nsitivity
(see 10

It is pre r as the
frequen diffuse
sound fi

12.5 Slpecial characteristics for stereo microphones

12.5.1 General
For stereophonic recording, special microphone units with fixed transducer arrangements for

both audio channels are in use, as well as a multitude of well-defined arrangements (arrays) of
monophonic microphones. The following characteristics apply to these microphones and arrays

12.5.2 Included angle of an XY (left-right) microphone
12.5.2.1 Characteristic to be specified

The angle between the reference axis of the left-channel microphone and that of the right
channel microphone.
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12.5.2.2 Method of measurement

Usually both microphones have the same directional properties and the reference and
mechanical axes are the same, so that the angle can be derived from the mechanical design.
In case of doubt, directivity measurements for both channels should be made, following the

procedure for monophonic microphones.

12.5.3 Acceptance angle

12.5.3.1 Characteristic to be specified

The angle between the directions of maximum ratio between right and left channel (X/Y and

YIX).

12.5.3.2 Method of measurement

The angle can be derived from directional response plots for left and
same zero reference direction. This may require the use of an

NOTE The angle depends on the frequency, so that preferred frequenci

12.5.4 | Threshold angle

12.5.4.1 Characteristic to be specified

The ang

source 5itting on the middle ax
the micjophone signals are reproduced set up stereophonic loudspeal
Generally, the necessary lgvel ratio Tox th [ i in 15 dB to 18 dB.

12.5.4.2 Method of

A smalll sound i a pink noise signal, is moved slowly
circular|arc centred i one) position, in anechoic conditions. The mic
signals ? eCtly set up stereophonic replay system. An ¢
reports 3e X salization gf the sound at one of the loudspeaker positions,
operato 3 sound source. The test is repeated for localizatio
other Ig ® angle subtended at the microphone position by

recorde

asymme respect to the reference axis of the microphone(s).

13 Anplitude nen<linearity

%ng the

t sound
s, when
ers.

along a
Fophone
bserver
and the
n at the
the two

Yéd and reported as the result. A note should be madg¢ of any

13.1 General

A general explanation on amplitude non-linearity can be found in IEC 60268-2.

The characteristics to be specified and the methods of measurement of various types of
amplitude non-linearity which may be of importance for microphones can be found in 13.2 to

13.4.
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13.2 Total harmonic distortion
13.2.1 Characteristics to be specified

Harmonic distortion is one manifestation of amplitude non-linearity. In simple cases, it may be
possible to generate sound fields with lower distortion than that of the microphones at
moderate sound pressure levels. The distortion shall be measured under fixed conditions of
bandwidth and level specified for different applications (see IEC 60914, 17.2). If the sound field
distortion cannot be kept small enough compared to the microphone non-linearity, other
methods, for example difference frequency distortion, (see 13.4) shall be used.

13.2.2 Method of measurement

The gerferal conditions specified in clauses 3 and 4 shall be established,
A selecfive voltmeter, such as a wave analyzer, preceded if neceg >ss filter
which spppresses the fundamental frequency, is connected to icfophone
under test. The measuring device shall indicate the true armonic
remainder.
The volfage of each of the separate harmonics Upfis me
The total voltage Ui, including the fundamental freqiengy)i by a wide band r.m.s.
meter cpnnected to the microphone under test.
The totdl harmonic distortion can be deter by the fokm

in pefcentage:

in degibels:
NOTE T be much
less than
13.3 ..
13.3.1
The harménic distortion of the nth order, expressed in terms of the total voltage.

13.3.2 Method of measurement

The general conditions specified in Clauses 3 and 4 shall be established. A selective voltmeter,
such as a wave analyzer, preceded if necessary by a high-pass filter which suppresses the
fundamental frequency, is connected to the output of the microphone under test. The
measuring device shall indicate the true r.m.s. value of the harmonic remainder.

The voltage of the separate harmonics U, is measured.

The total voltage, including the fundamental frequency, U; is measured by a wide band r.m.s.
meter connected to the microphone under test.
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The harmonic distortion of the »nth order can be determined by the formulae

in percentage

d, =20 %100 %

Ut
in decibels
d
Ly =201gl —-| dB
dn g(lOOj
The nor-linearity distortion of the sound field in which the microphone u r test isplaged shall

be much less than the distortion of the microphone itself (see 13.2.1).

NOTE Sge note to 13.2.

13.4 Difference frequency distortion of second order
13.4.1 | Characteristic to be specified
The ratip of the signal of frequency fyq = 80 Hz at the output/ of th one when pldced in a
sound field consisting of two sinusoidal sjgnals of i 2, such that f, — f1 F 80 Hz,

selected with an appropriate selective g i ge.dt the input of the gelective
filter (sg¢e IEC 60268-2, 7.2).

13.4.2 | Method of measurement

The melasurements are rjade v 3 ignal of
frequengy 11, and the ofher

The sound pressufe leve
microphlone shalNbeA

The me
result is

ht of the

P.8. The

in pe|

in degibels

L= 201099 4R
00

| T

with Ues as the geometric mean of Usq and Uz
where

— Ugp is the voltage of frequency f41 at the output of the microphone produced by the sound
pressure from the first sound source;

— Uy as for Usq, but for the voltage of frequency f7;
— Ujq is the voltage at the output of the microphone of frequency f4 = fo — f1 = 80 Hz.

NOTE The distance between the reference points of the sound sources and the microphone under test is chosen
so as to produce the required sound pressure levels at the microphone.
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14 Limiting characteristics

14.1 Rated maximum permissible peak sound pressure

The maximum instantaneous sound pressure of a plane sound wave, specified by the
manufacturer, that the microphone can tolerate without a permanent change of its performance
characteristics, for any direction of sound incidence.

NOTE This characteristic includes the word "rated" because it has to be specified by the manufacturer as a result
of a series of tests, and cannot be reliably measured in one sample (see IEC 60268-2).

14.2 Overload sound pressure

14.2.1 | Characteristic to be specified

The makimum sound pressure of a plane sound wave at which the
the microphone does not exceed a specified limit, for any freq
frequengy range and for any direction of sound incidence.

parity of
Pffective

NOTE Np common limits have yet been defined, however many data br 1% for

differencq frequency distortion (14.2.2)

14.2.2 | Method of measurement

The migrophone is brought under rated\conditic

’/erlod sound pressure| is then
measure¢d for different angles of sou sirfg ffife sound pressure of a pure

sinusoid d value.
The sol istortion
occurs.
NOTE N frequency
measuren
15 Ba
15.1 B
Figure 1 rence is
made td S prequirements for balance of source and meter are also valid
for micfophons 7 The load resistor shall have a value of 200 Q. Thg source
impedar 31 U's shall be 50 Q. The balance of the measurement device itself
shall be > Ye microphone by replacing it by a 200 Q resistor. The "balgnce" in
decibels

Ua
201g—— (see Figure 1a)
Uz

NOTE The external sound level should be kept as low as possible in order not to influence the results.

15.2 Balance under working conditions

The procedure specified in 15.1 does not cover interference picked up via the output lead. With
a modification of the setup in accordance with Figure 1a, the corresponding voltage U, can be
measured (see Figure 1b).

To get comparable conditions for different mechanical designs of microphones, the test shall
be made including 1,5 m of high quality cable and with an output load of 1 kQ.

NOTE A separate measurement of the cable verifies that its contribution to the result is negligible.
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For the measurement, the cable screen is disconnected at the microphone output and the test
voltage inserted. The ratio of the resulting voltage at the balanced meter to the interfering
source is calculated in accordance with 15.1.

16 Equivalent sound pressure level due to inherent noise

16.1 Characteristic to be specified

The external sound pressure level that would give the same weighted output voltage as is
observed when there is no external field, and the output voltage is only due to the inherent
noise of the microphone. The reference frequency of the external sound pressure shall be the
same as for the rated free-field sensitivity

NOTE Upless otherwise stated, it is understood that reference is made to free-field itions and, zerp angle of
incidence|of sound.

16.2 ethod of measurement

a) Whgn measuring the inherent electric noise, the migfop hone sha be isolated|against

sound, wind, shock, vibration and electric or magneti

NOTE An example for an efficient sound insulation device ig’given in Anng

b) The|weighted output voltage due to mheren Qise of/ the_misrophdne is measurefd, using
the A-weighting curve and quasi-peak ¢ i
NOTE Professional users often require the valt ophometric filter (see IEC| 60268-1)
and quasi-peak meter. It is therefore strongly 9 ults of such measurementg are also

madg available. It is further recommended BquUE distribution of the inherent noise is indluded, for
exam 3

c) Thelequivalent sound pres i ise is the ratio of the output e.m/f. to the
ratefl free-field sensitivi

io, expressed in decibels, of the eduivalent
ssure (20 uPa).

d) The|equivalent so

soumd pressm@to

17 Am

171 G

The foll
interdep

all be specified independently of each other. In casep where
ditions and effects shall be specified by the manufacturer.

17.2 P

The ambient pressure range over which the characteristics of the microphone do not|/vary by
more than +2 dB.

If the manufacturer claims that the microphone is suitable for applications in which a high rate
of change of ambient pressure occurs (such as an air-borne sound system) then the maximum
tolerable rate of change of the ambient pressure shall also be stated.

17.3 Temperature range

The temperature range over which the characteristics of the microphone do not vary by more
than £2 dB.

17.4 Relative humidity range

The relative humidity range over which the characteristics of the microphone do not vary by
more than +2 dB.
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18 External influences

18.1 General
18.1.1 Specification and measuring methods

Microphones are subject to many forms of external interference which it may be of vital
importance to exclude or limit in particular cases. As, however, external influences by reason
of non-linear effects can give rise to very complicated interference, no generally valid method
of measurement can be given to evaluate them.

Specifications are subject to discussion between supplier and user and can lead to possibly
elaborafe Taboratory and/or field 1ests.

The methods of measurement given below (see 18.2 to 18.6) deal o ith external fluences

from:

— magpetic fields such as those emanating from the mains supp
— mechanical vibrations;
- wind;
— the |pop"-effect;

— elecfromagnetic interference.

The magthods given are neither exh intended to provid¢ useful

guidanck.

18.1.2 | Other external interferences

For all shall be

determi

18.2 E
18.2.1

For a hq
and dirg

bquency
hbsence

The equivalen pressure shall be stated for the direction of the external field for which
maximum influenee ogeurs. The directions for both maximum and minimum influence [shall be
stated.

The equivalent sound pressure shall be given for an external magnetic field of power supply
frequency, and for each of its harmonics up to and including the fifth. Cases may arise where
the principal interfering frequency is not the mains fundamental but a harmonic or complex of
harmonics of this frequency. In other cases the interference may be unrelated to the mains
supply and produced for example by the line frequency in video monitors. The same methods
of measurement can be adapted to each special need.

The strength of the magnetic field used shall be large enough to overcome noise or other
disturbances.

NOTE 1 If linear relations exist, the equivalent sound pressure may be specified as a transmission factor, relating
the equivalent sound pressure and the magnetic field strength.

NOTE 2 The equivalent sound pressure is referred to the free-field sensitivity and the related frequency.
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18.2.2 Method of measurement

a)

b)

18.3 Equivalent sound pressure due to mechanical vibrati

18.3.1 | Characteristic to be specified

The microphone is connected under measurement conditions, without the application of a
sound field. An appropriate filter may be used to separate the measurement frequencies
from interference. Controls, if there are any, are set to normal position.

An external uniform magnetic field with sinusoidal waveform and with frequency equal to
the mains frequency is applied. The direction of the field shall be such that maximum
output voltage of the microphone is measured. The measurement frequencies are 50 Hz or
60 Hz, 1 kHz and 16 kHz. The magnetic field strengths for the measurements shall be
1A/m at 50 Hz and 0,1 A/m at 1 kHz and 16 kHz. The output of the microphone is
measured in accordance with one of the weightings and meters specified in IEC 60268-1.
The type of meter and weighting shall be specified. The results shall be referred to the free-
S prrettemduetipn.

d including the fifth.

For a nmechanical vibration, specified by the r.m.s.|(val(e) of the acselgration, frequepcy and

direction, the equivalent sound pressure due to t

field.

The eq r which
maximum influence occurs. The directigns k i shall be
stated.

NOTE 1 |The equivalent sound gressure, y \ specified
frequency p

NOTE 2 |If linear relations gxist,
the equivdlent sound press

18.3.2 | Method

r, relating

The A sound

field|

A m nCcy or a
spe ¢ band ‘is applied. The direction of the vibration shall be sidich that
maxi { z

The

ity. The

A test is made to obtain the direction of vibration for minimum influence. This direction is
also specified.

The measurement is preferably made with a gliding frequency up to 250 Hz.

NOTE |If linear relations exist between the equivalent sound pressure and the acceleration, the transmission factor
may be specified. In cases of strong dependency on frequency, more values or the complete characteristic may be
given.
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18.4 Equivalent sound pressure due to wind
18.4.1 Characteristic to be specified

For a wind, specified by velocity and direction, the equivalent sound pressure due to the wind in
the absence of a sound field. The equivalent sound pressure shall be stated for the direction of
the wind for which maximum influence occurs. The directions for both maximum and minimum
influence shall be stated.

NOTE Besides the weighted wide-band level, the equivalent sound pressure level may also be stated for octave or
third-octave bands in the effective frequency range of the microphone and for additional wind velocities besides the
reference value of 10 m/s.

18.4.2 | Method of measurement

All measurements of wind noise are subject to large variations if the iris\furbulent
at the pource, or develops turbulence between source and mi . luating
several Imethods, the wind tunnel method has proven to give the’best i ral wind

conditions. It is, however, still difficult to measure the nature\of th g i and to
describeg it with enough accuracy. Therefore, at present it jg't i rator by
mechanjcal characteristics.

Two different solutions have been investigated, a short i i dia) j device
with axial fan (see Figure 3). The first has been iy > $ proved

to give feproducible results everywherg. second is not yef known.
Comparative measurements between™the ¥ allati er generators showed that
major djfferences have to be expected. : blished wind sensitivity values shall

also stafe whether machine 1 or machiné

A block |[diagram of the m igure 2. The microphone undgr test is
placed at a distance of 2 unnel. The tunnel is operated infa room
not infllencing the mpea example an anechoic chamber. The output
i ditions is measured by the A-weight [filter in

voltage | of the mijcrop ;
accordance with ? i octave or third-octave band value. Micrpphones
with detpchable : S asured with and without the windscreen.

NOTE 1 iffere { ate the air flow are shown in Figure 3. The tunnel inner sufface is to
be constr neous aiy/flow. The dimensions chosen are large enough compared Vith those

of the m e . e higher velocity at the outlet of machine 1 is achieved by tHe conical
construct e To achieve a laminar flow, the inside of machine 2 is covered With glass
wool of §5 ity pn thickness, or similar material. At the necessary speed the fan$ produce
negligiblel& i 3 easuring distance of 25 cm has been chosen to get an amount of turbulence similar
to the nat

NOTE 2 re’ of wind noise is such that pressure fluctuations, the frequencies of which lie pelow the
effective frequency range (go that they are not directly indicated), may give rise to microphone output sighals large
enough td overlead the first stage of the amplifier. Care should be taken to avoid such overloading effects

The procedure is given in steps a) to c).

a) The microphone is connected under rated conditions to an amplifier in the absence of a
sound field.

b) The microphone under test is submitted to a wind of specified velocity, the reference being
10 m/s, and specified direction. The microphone is orientated with respect to the wind
direction so that maximum output is obtained.

c) The equivalent sound pressure level is computed from the output voltage of the
microphone (wide band, weighted or additional narrow bands) and from the free-field
sensitivity and is given in decibels with respect to the sound pressure level re 20 pPa. The
direction of wind shall be specified and, in case of the wind speed differing from the
reference value of 10 m/s, this value shall also be stated.
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18.5 Transient equivalent sound pressure due to "pop" effect

18.5.1 Characteristic to be specified

NOTE This subclause is using “energy “ for the time integral of the squared pressure at the microphone input. For
the purpose of determining values for the characteristic, this is of no importance, because the otherwise necessary
introduction of area and mechanical resistance would be cancelled in the energy ratio of both formulas given in the
clause.

The reaction of the microphone to a defined "pop" excitation, measured in the absence of a
sound field, with a measurement installation in accordance with Figure 4 that can simulate the
air flow produced by human stop consonants (P, T, etc.). The installation generates a pressure
signal inside the chambers and in the vent |n accordance with Flgure 5, usually Ieadmg to
microphone ‘energy”
ressure

The eqdi

The con , While k corfects for
differen ] different
sensitivities of the microphone for the_referen¢e i test. If
referend s

As a se dlculated
from

The end time te, is al g mount as fm. A very "dry" reaction eqlials fast

decay up to a value 1. The
choice jof a s @ not finally verified by a sufficient nufber of
measur¢ments. Fo get comparable results, a value of 30 ms ghall be
chosen.

NOTE 1 icfophone at 1 000 Hz is taken as the reference. As some mi¢rophones
obtain go S 1e expense of considerably reduced bass response, the true practjcal result
may be fg i oower reference frequenmes such as 150 Hz.

NOTE 2 ' reaction has been proposed. It is described in Annex B. |nterested
parties are én 0 Make, omparative measurements of both methods and their relationship to the audible
amount o ise. S ipts for the microphone response have the letter m added to subscripts for the
referencelsi . erenceptime ¢ is normally taken at zero crossing after L.

18.5.2 “Methodofmeasurement

The loudspeaker illustrated in Figure 4 shall be a woofer with a first resonant frequency of
approximately 30 Hz and a diameter of approximately 250 mm. The element values given in
Figure 4 may be changed to get the best approximation of the pressure signal, in accordance
with Figure 5. The surface of the vents illustrated in Figure 4 shall be polished to obtain a
defined air stream. The reference signal shall show negligible difference between the centre of
the vent and the interior of the chamber formed by the baffle and the loudspeaker cone. It
should be measured by a miniature or probe microphone with flat response for the spectrum of
the signal illustrated in Figure 5.

The equivalent sound pressure shall be stated for the distance at which maximum "pop"
reaction occurs. The microphone shall be operated with the sound and "pop" signal coming
from the direction prescribed for practical use by the manufacturer. In cases where the output
varies considerably depending on slight changes of this direction, this should be stated with the
results.
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The microphone under test is placed in front of the vent at the defined distance and the
reaction to the reference signal is measured. The “energy” values for ¢y, and tem are taken and
used for the calculation of the "pop" date. It is recommended not to use the average reference
signal but to store every corresponding reference and also to repeat the measurement several
times to get well-averaged data.

NOTE This definition and procedure is a first attempt to get comparable results. Increased use will show whether
revisions are necessary.

18.6 Equivalent sound pressure due to electromagnetic interference

Microphones, especially those with electronic circuits, can be sensitive to electromagnetic
fields. Besides fields from radio stations and other generators, microphone-related equipment
can be the source of disturbance, such as d.c./d.c. converters for power gupplies orypplarizing
voltages| The same characteristics and measurement methods shall be f ed as faryhousehold
electronic equipment or professional equipment, for instance.

18.6.1 | Characteristic to be specified

The regction of microphones to modulated electromagné
frequengies, stated as equivalent sound pressure level due_to

hnge of

18.6.2 | Method of measurement

The megsurement is based on IEC 61 b i ion0f modulated RF figld. The
microphlone under test is brought into ati i ) trols, if there are any| are set
to the npprmal position. The RF source i AL 000'Hz 30 % A.M. in the first test
run and 1 000 Hz at 22,5 kHz F.M. i ) o field strength shall be 10 Vfm. The
output g i red as weighted noise (quasi-peak
reading) and given with re ; e-field sensitivity as equivalent sound

pressur¢ level.

18.7 FEllectrostatic di's
The immunity ag@ elex i schaxge shall be tested in accordance with IEC 61000-4-2.

19 Ma

19.1

The mapgnetic a. _ fields, generated by the microphone at a stated distance [from its
enclosufe or_fron part associated with the microphone. The magnetic a.c. fields cpn arise
from anj il the operating range of the microphone and from any frequendy of the
power gupply. The manufacturer shall specify the maximum value of the magnet|c fields

occurring at any point at the stated distance from the enclosure, together with the directions in
which the different magnetic a.c. and the magnetic d.c. fields occur.

NOTE 1 The microphone should preferably be constructed in such a way that the magnetic field generated by the
microphone in its surroundings is so small that no disturbance is obtained when two microphones are working side
by side.

NOTE 2 The d.c. magnetic field produced by some types of microphone, especially the ribbon type, is inevitably
large. This field may affect other equipment, and this fact should be noted in the instruction manual. The user
should allow for this and take precautions in placement.
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19.2 Method of measurement

a) The microphone shall be operated under rated conditions.

b) The external field is measured, separating the different frequency components. The a.c.
magnetic field strength may be measured by means of a suitable probe coil as specified
in IEC 60268-1, 12.2. The d.c. magnetic field strength, often the more important, can be
measured by means of a suitable flux meter, such as one depending on the Hall effect.

20 Physical characteristics

20.1 Dimensions

The majn dimensions of the microphone shall be specified by the manufasgurer.

20.2 Weight

The net|mass of the microphone shall be specified by the manufga

20.3 Cables and connectors

rer as, for gxample,

The connector or cable connections shall be specified by, the
i information shall be

connectpr contact numbers or conductor insulatio
included (see 6.1).

Referenice is made to IEC 60268-11,

21 Clgssification of t

21.1 General

It is esspntial th

markings are re dy not in some cases be practicable, efther for
reasons| of size or | ause variable facilities are provided which make the
marking| confusing’ A arkings are indicated by the letter R.

e. Other

For ster| i wicrophones the data shall be given for each channel.
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21.2 Classification

Table 3 — Classification of characteristics

Clause Subclause A2 Bb

5 Type description

5.1 Principle of the transducer

5.2 Type of microphone

5.3 Type of directional response characteristics

X X X

6 Terminals and controls
6.1 Marking
6.2 Connectors and electrical interface values X

Pl
x

7 Reference point and axis
7.1 Reference point
7.2 Reference axis

X X

8| Rated power supply \

R
R\

— type of power supply

— power supply voltage

— upper and lower limits

— current drawn from power supply

9 Electrical impedance

9.1 Internal impedance

9.2 Rated impedance

9.3 Minimum permitted load impedance

1 Sensitivity

10.2 Sensitivities with respect to acoustical environment
10.2.1 Free-field sensitivity

10.2.2 Diffuse-field sensitivity

10.2.3 Close-talking sensitivity

10.2.4 Pressure sensitivity

10.3 Sensitivities with respect to nature of signal

10.3.1 Rated sensitivity

10.3.2 Characteristic sensitivity for sp

1 Response
11.1  Frequency response
11.2  Effective fre

XN X X

XX

A 00X

o X

XX

cy range—_

12 Directional charact
12.1
12.2
12.3
12.4

A A 00X

14 Limiting c

14.1 axi und pressure

14 X
ce of the hone output

XA

1 Neq vaIQ{sound\p(essure level due to inherent noise X
17
R
R
R
17.4 Relative humidity range
18 External influences
18.1 General R
18.2 Equivalent sound pressure due to external magnetic fields R
18.3 Equivalent sound pressure due to mechanical vibration R
18.4 Equivalent sound pressure due to wind R
18.5 Transient equivalent sound pressure due to "pop" effect R
18.6  Equivalent sound pressure due to electromagnetic interference R
18.7 Electrostatic discharge R
19 Magnetic stray field R
20 Physical characteristics
20.1 Dimensions X
20.2 Weight X
20.3 Cables and connectors X

NOTE IEC 61938, 7.1 to 7.6 specify matching and marking of microphones and power supplies with preferred values.

a8 A is the data which shall be marked by the manufacturer on the microphone.

b B is the data which shall be specified by the manufacturer in the manual and technical specification.
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