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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOUND SYSTEM EQUIPMENT -

Part 4: Microphones

FOREWORD

2010(E)

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all ndtional elecirotechnical commitiees (IEC Nafional Commitiees). The object/of 1S _10

Technjical Reports, Publicly Available Specifications (PAS) and Guides
idation(s)”). Their preparation is entrusted to technical committees; any |
subject dealt with may participate in this preparatory work. 2

mittees undertake to apply IEC PU
and regional publications. Any d
yional publication shall be clearly in

whether direct or indirect, or for costs (including legal

expen ication,/use of, or reliance upon, this IEC Publication or any
Publig

8) Attent ative’ references cited in this publication. Use of the referenced publi
indisp appli€ation of this publication.

9) Attent i 3 ne pogsibility that some of the elements of this IEC Publication may be the
paten{ ri . haN not\e held responsible for identifying any or all such patent rights.

Internatlonak.Standa

IEC 60268-4 has been prepared by IEC technical committee 100:

promote
fields. To
ifications,
as “IEC
}tterested
and non-
bs closely

ernational
from all

National
nt of IEC
r for any

blications
ivergence
dicated in

onformity

e for any

perts and
amage or
fees) and
pther IEC

cations is

fubject of

Audio,

video andumultimedia systems and equipment.

This fourth edition cancels and replaces the third edition published in 2004, and constitutes a

technical revision.

The main changes with respect to the previous edition are the following:

— correction of noise measurement,
— added annex for digital microphones,
— added requirement for tolerances in data to be specified.
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The text of this standard is based on the following documents:

FDIS Report on voting
100/1678/FDIS 100/1707/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.

A list o:l all parts of the TEC 60268 series, under the general litle "Sound/sys
can be found on the IEC website.

The committee has decided that the contents of this publication will
stability|date indicated on the IEC web site under "http://webstoréliec.
the spegific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amepded.

O

r date

A bilinglial edition of this document may s a late

&

equ

pment”,

bintil the
lated to
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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

system microphones, and also details the characteristics to be specified by'the manufagturer.
oes not
apply t pphones
having cable to
ith digital
audio o
For the ices as
transfor one, up
to the o
NOTE T se of the
micropho eme&nt procedures for a later replacement
by objec ive_ descriptions used to describe mjcrophone
performar
2 Noi
The foll ent. For
& dition of
268<2:1987, Sound system equipment — Part 2: Explanation of general teqms and
calculation methods
Amendment 1 (1991)
IEC 60268-3:2000, Sound system equipment — Part 3: Amplifiers
IEC 60268-5:2003, Sound system equipment — Part 5: Loudspeakers
Amendment 1 (2007)
IEC 60268-11:1987, Sound system equipment — Part 11: Application of connectors for the

interconnection of sound system components
Amendment 1 (1989)
Amendment 2 (1991)
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IEC 60268-12:1987, Sound system equipment — Part 12: Application of connectors for
broadcast and similar use

Amendment 1 (1991)

Amendment 2 (1994)

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-
ment techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
Amendment 1 (2007)

~Yerform-
evels in

IEC 61265:1995, Electroacoustics — Instruments for measurement of airgfaft noi
ance requirements for systems to measure one-third-octave-band
noise certification of transport-category aeroplanes

IEC 61938:1996, Audio, video and audiovisual systems -
values 1 Preferred matching values of analogue signals

hatching

ISO 3542003, Acoustics — Measurement of sound absorp

ITU-T Recommendation P.51:1996, Artificial mo

3 General conditions

3.1  Qeneral
Special reference is madeto |

e unitg and system of
o frequencies
e quar accuracy (see also 4.7);
e mar
e amb
o filten] \ easufing instruments for noise specification and measurement;
o indiVi
e grap
e scalgsfor graphical presentation;

hical-presentation of characteristics;

e personal safety and prevention of spread of fire;
e method of producing a uniform alternating magnetic field;

e search coils for measuring the magnetic field strength,

and to IEC 61938 concerning powering of microphones.

3.2 Measurement conditions
3.21 General

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:
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— 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.

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;

- rateji equivalent sound pressure level due to inherent noise.

Method$ of measurement are given in this standard for electri sitivity,
directiomal pattern, dynamic range and external influences. Where i Bds are
given, the chosen method shall be specified.

3.2.2 Rated conditions

The migrophone is understood to be working undéer rated , pllowing
conditiops are fulfilled:

— the

ve) shall be placed in a sound field
having zero degree incidence with

- in the g f"the microphone) in the sound fie|ld at the
3 i idal and set at a level of 1 Pa (94 dB SPL);

complying with ITU-T P.51, and the undjsturbed
he reference point of microphone shall be sipusoidal

s—a’ different measurement level, this shall be stated in the
e reason for this. Levels related to the normal refererice level
are preferred;

- i ence of a clear reason to the contrary, the measurement frequengy shall

— the gmbient pressure, the relative humidity and the ambient temperature shall be wjthin the
limits given in IEC 60268-1, and shall be stated;

— measurements may be made at a sound pressure of 0,3 Pa if this is necessary due to
limitations of the performance of the loudspeaker.

NOTE 1 An artificial voice which emits a signal simulating that emitted by the nose should be used for measuring
pressure-gradient close-talking microphones to ensure that nasal sounds are adequately reproduced. The absence
of such sounds in the reproduction may give rise to unnatural speech quality.

NOTE 2 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.
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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.

4.2 Sound source

The soynd source shall be capable of producing at the microphone positio
level as|defined for rated conditions. The amplitude non-linearity of the
held to
conditio
narrow-
at the fu

For fres
be cont
such an
of the m

4.3 Measurement of sound pressure

A calibr
referend

ire. The

4.4 \Vltage measuring syste

The elegtromotive forc . ted | shall be
determined by meas ireyi with an
input impedance™Q external

shall be

equipmeént, such as
calculat gCh

4.5 Acousticabenyiron

4.51

The midrophopa.can be measured in different acoustical environments:

a) in alfreé field or similar with neglectable boundary effects, e.g. by using special cdgmputer-

F R | ol + }
generateasotuna-source stgnars:

— spherical waves, or

— plane waves, or

— waves produced by a specific sound source (artificial mouth or artificial head);
b) in a diffuse field;
c) coupled to a sound source by means of a small cavity (coupler).

4.5.2 Free-field conditions

4.5.21 General

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

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

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.

For micfophones responding both to pressure and to pressure gradient,

flat frequency response in a plane-wave free sound field (i.e. at a suffidient djstah¢ce from the
source)| the response as a function of frequency f of distance r fro

diverging waves and of angle of incidence 6 of the waves at the mic

complex form:

1
(1—B)+B(1+7

Jkr

where

1-B i

B i

k F 21t/ A or 2nflv;

B F 0 for the omnidirgcti
B F 0,5 for the cardioid
B

room. A
herefore

F 1 for the bidirectioha
At low frequencie

plane wave at low fré

be bettdr produc

Free-fie und the

microph

— with
micr|
of a

n of the
means

— the axis of the transducer shall point towards the reference paint of the loudspeaker (see

IEC 60268-5);

— the corresponding sound pressure levels on axis positioned at different distances from the
loudspeaker shall not differ by more than 0,5 dB from the calculated levels in the ideal
sound field;

— the values at a nearly constant distance to the sound source, right, left, above and below
the microphone shall not differ by more than 1 dB from the level at the reference point of
the microphone.

4.5.2.2 Spherical waves

The sound pressure generated in a free field by an omnidirectional sound source varies
inversely with the distance from the acoustic centre of the sources.
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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 » 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

22 4 2
r=d IA

where

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

A is thp sound wavelength.

NOTE |It|is advisable for the distance from the source to the mg
dimension of the radiating surface of the source.

ree times the largest

4.5.2.3 Plane progressive waves

A plane
a) In alduct
In designing a duct caps s s to be

solved such as the design of i REC des, the
shape of the origing ; i bphone.

b) In ajfree field
A sgherical @ irvature
at thie lowest frequ jressive

wave.
NOTE It rophones,
determini in these

cases the

4.5.2.4

In ordef that-the conditions of test may be similar to those of actual use, it is necepsary to
introduge\an obstacle in the shape of a human head when measuring closg¢-talking
microphones by means of an artificial mouth (see Note 1 to 3.2.2).

4.5.3 Diffuse field conditions

Some measurements can be made in a diffuse field in which sound waves are propagated with
random incidence. In this case, bands of noise of third-octave width or broadband signals
together with suitable filtering shall be used.

A diffuse sound field can be approximately realized in a reverberant room characterized by a

sufficiently long duration of reverberation at a sufficiently large distance from the source and
the walls, and above a limiting frequency (see also ISO 354).

The reverberation time T of the empty room is specified in Table 1.
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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:

. 500

fz2—F
1K

where

v
f

The reg
sound o

is th
is th

When an omnidirectional source is used, the minimuy

to the m

where

%
T

is th
is th

NOTE M
non-rever

4.5.4

To dete
sound s
a micro

to obtaim

within th
one-ten

e volume of the room in cubic metres;
b frequency in hertz.

on of measurement shall be chosen at such a distar
f the source is negligible.

%

easuring points is given by:

ultiple uncoprelated
berant co @

4.6

Methods of measuring frequency response

\rce

tres) from theg

the sensitivity of a calibrated reference microphone.
ifgrm sound pressure inside the cavity, this method shall only

at th

e direct

source

Ids under

iple the
itivity of
In order
be used

age.

4.6.1

Point-by-point and continuous sweep frequency methods

Response curves may be prepared point-by-point, or through the use of a slow continuous
sweep frequency method, or automatically.

a)

Point-by-point method

Great care shall be taken to ensure that all significant peaks and troughs of the frequency

resp

onse curve are explored.

NOTE The graph should clearly indicate the measurement points.

Continuous sweep frequency method

The rate of traversing the frequency range shall be slow enough to ensure that the resulting
curve does not deviate from that which would be obtained under steady state conditions.
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4.6.2 Calibration methods

Irrespedtive of the choice of the point-by-point or au
conductjng the calibration.

a)

The simultanedys me
Compligncelwijth thi

4.7

NOTE 1 Stopping the trace at any instant should not change the indicated response by more than +1 dB.
NOTE 2 The following additional apparatus may be used:

— equipment capable of automatically maintaining the requisite sound pressure level over the frequency range
concerned;

— an automatic 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 responses. Most
hditions.
aluation
rate as
i 5\ when
e been
ent if it
ods.

thods of

Subgtitution method

Am he to be
calib ressure
are

This|method leads to
For |reasons c e of a
micrpphone gti

standard microph

hich the microphone to be calibrated @nd the
neasure the requisite sound pressure are|l placed

simu : § normally not widely separated. Care shall Qe taken
that Yot placed at a more favourable point in the sound field {than the
othef. i ¢ \all be such that the results of a response test carried out by the
compari ( ; within £1 dB with the corresponding results obtained by the
subgituti 8

thod shall be used only after checking that this requirement|is met.
equirement can be checked by the following:

free—sotndfietdby means

th A | A | P $ PR 4 $ H H N
e UUTTU " PTTOSSUTT S, e asuTtUuat uTc twuU UnTCTTT U PJUTImtiS 1T UTT

of a calibrated microphone, shall correspond within £1 dB;

the distance between the microphones shall be such that the sound pressure at each of the
two microphone points is independent within £1 dB of the presence of the second
microphone at the other point.

Overall accuracy

An overall accuracy of 2 dB or better shall be obtained for the measurement of all types of
microphones.

4.8

Graphical presentation of results

The graphical presentation of measurement results should follow the recommendations of
IEC 60268-1.
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5 Type description (acoustical behaviour)

5.1 Principle of the transducer

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 Tlype of directional response characteristics
The manufacturer shall specify the type of directional respo of the
micropthe for example omnidirectional, unidirectional, bidireetiona tardioid,
supercardioid, hypercardioid, hemisphere or half-cardioid of rev
6 Terminals and controls
6.1 Marking
Recommendations for marking the te Llause 5
and IEC 61938, 7.4.4 and 7.5.5, wit , if the
microphlone conforms to the requireme
a COloured dot or a connector pin|number
erminal at which a positive instantaneous

diaphragm or equivalent, that is an increase
kKing for safety shall be in accordarjce with

d”if the microphone conforms to the requirements of

wirlng shall be in accordance with IEC 60268-11 or IEC 60268-12.

7 Refierence point and axis

71 Reference point

In the absence of clear reason to the contrary, the reference point shall be the centre of the
principal sound entry. Otherwise it should be stated.

NOTE In order to allow unambiguous specification of the reference point, reference axis and polarity, the
manufacturer should designate a principal sound entry even for a bidirectional microphone.

7.2 Reference axis

The reference axis is a line passing through the reference point indicating a recommended
direction of sound incidence specified by the manufacturer. The microphone shall be so
designed that the recommended direction of sound incidence is obvious to the user.
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NOTE The reference axis should preferably be perpendicular to the plane of the principal acoustic entry of the
microphone and should pass through the centre of the entry.

8

8.1

Rated power supply

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 amp

— for multi-voltage microphones, the voltage-current characteristic.

8.2 Method of measurement

For megsurements, proceed as follows.

a) The|microphone is operated under rated conditions.

b) The|current drawn from the power supply is A

9 Electrical impedance

9.1 Internal impedance

9.1.1

The ma e output
termina

NOTE |If e network
compone juency.
9.1.2

The inte B sound
pressuré¢ ods are
indicate

a) MethodA

b)

The impedance can be measured by means of a measuring bridge. An alternative method
is that of comparison with a known impedance. In the latter case a constant current from a
high impedance source is passed through the microphone and the voltage across its
terminals is measured.

The microphone is then replaced by a known resistance and the procedure repeated.
Comparison of the two values gives the modulus of the impedance directly.

The voltage applied at the microphone terminals shall not exceed the output voltage
generated by the microphone at the overload sound pressure level.

NOTE 1 If only one value is measured, the internal impedance should be specified at 1 000 Hz.

NOTE 2 The capacitance of a condenser microphone cartridge should be measured when supplied with the
polarization voltage specified by the manufacturer.

Method 2
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The internal impedance can also be computed from the output voltages occurring under
three different conditions of load. Generally speaking, this procedure requires very accurate

measuring apparatus.

If the internal impedance is approximately a pure resistance, the following simple procedure
may be used to obtain approximate results which are sufficiently 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 U, obtained when a load impedance R; is

applied by using the formula:

U’
= 7

-U
2 Ry

9.2 Rated impedance

The ra
manufa

ed impedance is the internal

cturer.

impedance of

Unless
and shg
values high compared with the source”i
load impedances in IEC 61938, 7.1.

NOTE 1
impedanc
output vo

NOTE 2

9.3 Minimum

The mi
manufa

nimum  per
cturer, by whi

NOTE F
load impe

10 Se

10.1 (eneral

pecified

ad operating cqg
sad impedance.

by the

nditions

In practice,

bd rated

he source
tause the

by the

permitted

The sensitivity is the ratio of the output voltage of the microphone to the sound pressure to
which it is exposed. For no-load conditions the value of the output voltage is identical with the

output e.m.f. (see 9.2).

The sensitivity M is expressed in volts per Pascal.

NOTE Normally the ratio gives a complex value, but usually only the amplitudes (with sinusoidal signal) are

considered.

The sensitivity level Ly, is the ratio, expressed in decibels, of the sensitivity M to the reference

sensitivity M,.

M
Ly =201g—

r
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The reference sensitivity is M, = 1 V/Pa

The following types of sensitivity may be specified:
— 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 ppecified—stortdistance fromm the tammam (artificiat mouott:

These types of sensitivity may be given, if appropriate, either at specifi within a
specifiefl frequency band, for octave/third-octave bands, or for conp i j . In the
latter cgse, the characteristics of the signal and the measuring systerm s ifi }

Definitign and figures for the sensitivity of microphones s bose for

which tHe microphones are used.

10.2 Seensitivities with respect to acoustical envj
10.2.1 | Free-field sensitivity
10.2.1.1 Characteristic to be speci

ction of
e sound

At a specific frequency or within a sp
sound incidence with respegt to the re
pressur¢ in the undisturbed freg fi

NOTE Upless otherwise g
wavefronf] perpendicular to

with the

10.2.1.2

The con

A free-field i f 2 ssure is
required

NOTE 1
during its

tion used
calibration.

NOTE 2 nd that in
a spherical wave do not differ from each other, and are equal to the pressure sensitivity, provided that diffraction
effects in the field can be neglected. This is the case when the lateral dimensions of the microphone are small
compared to the wavelength. At low frequencies, therefore, a spherical wave is sufficient to measure the plane-
wave sensitivity of an omnidirectional microphone (pressure type only). At very low frequencies, free-field sensitivity
and pressure sensitivity can be different due to the effect of a pressure equalization vent. For the higher frequency
range, the microphone should be measured in the relevant sound field. If a cone loudspeaker with a diameter not
larger than 0,3 m is used as a sound source, a suitable minimum distance for the free-field calibration of
omnidirectional microphones (pressure type only) in the audio frequency range is 1 m.

10.2.2 Diffuse-field sensitivity
10.2.2.1 Characteristic to be specified
At a specified frequency or within a specified frequency band, the ratio of the output e.m.f. to

the sound pressure in the undisturbed diffuse field. The diffuse-field sensitivity is equal to the
r.m.s. value of the free-field sensitivities for all directions of sound incidence. The diffuse-field
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sensitivity level equals the free-field plane-wave sensitivity level (see 10.2.1) minus the
directivity index (see 12.2).

NOTE 1 The diffuse-field is characterized by the fact that sound waves with random phase are randomly
distributed over all directions (random incidence).

NOTE 2 Instead of the diffuse field sensitivity, the manufacturer may state the free-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:

the_free-field

a) The[diffuse-field sensitivity for a given frequency can be calculate
i iA[a plane

sengitivity (see 10.2.1) and the directional pattern (see 12.1) of the
progressive wave.

If the directional pattern has rotational symmetry the relationshi iffiise-field
sengitivity and the sensitivities at other angles of incidence

NOTE Modern computation algorithms allpw easy ca atho i a i acy, thus
allow|ng the replacement of earlier proposgals for cal i 5

b) The|diffuse-field sensitivity for a b brberant
roon if the conditions laid down in » and. 4 are fulfilled. An omnidirectional sound
source should preferably be used.(A di i i i icfophone
emp : i

10.2.3 | Close-talking/sens

10.2.3.1 Chari?
At a specified freque

b.m.f. to

the sou § source
shall si z int of the
microphlone e i i rce, the
referenge axis of the j i i i i i ference

axis of hé . afini i i uth, i.e.

The gene onditions—for-the—meas e te—6 1 ad—4—An-artificial
mouth is used as sound source (see 3 2.2, Note 1) The dlstance between the reference point
of the source and the reference point of the microphone shall be 25 mm and should be stated
together with the orientation of the reference axis.

A close-talking calibration of the standard microphone employed to measure the sound
pressure is required.

It is important that the orientation of the standard microphone shall be in accordance with the
orientation used at the calibration laboratory.

Unless otherwise specified, the diameter of the mouth opening shall be 20 mm.
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10.2.4 Pressure sensitivity
10.2.4.1 Characteristic to be specified

At a specified frequency or within a specified frequency band, the ratio of the output e.m.f. to
the actual sound pressure at the acoustic entry of the microphone. This definition is relevant
only to microphones with one sound entry.

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

10.2.4.2 Method of measurement

C‘-““‘vv‘;‘ oe—TheasSd ‘G‘:‘“; crramoe ‘6-6“6;'“6 .Or)_The
calibrator produces the sound pressure by means of an oscillating piston. For‘ihle exact
calculat|on of the sound pressure the equivalent volume of the microphone Shall™be gdded to
the coupler volume. The upper frequency limit with this calibragion s determined| by the
dimensipns of the pressure chamber. The pressure sensitivity can\be, deryved f%m the

an eledtrostatic
geid of the pctuator

s voltage. Without the
d.c. voltage, the microphone output signal is at twice\the\frequens g test voltage.

Condenpger microphones can be measured by exciting
actuaton designed for use with the microphone being

10.3 ensitivities with respect to
10.3.1 | Rated sensitivity
10.3.1.1

The free-field, diffuse-fi . i pfessure sensitivities assigned [by the
manufagturer.

The ratpd sens
fregu

1 000 Hg. If the

gsponse at the standard reference freqyency of
ot flat, it is recommended that the rated sensitivity

corresppnds to the\a [ geMover a one-octave band of the logarithmically plotted
responsle, centred andard reference frequency of 1 000 Hz.

NOTE U € ifi ¢ rated sensitivity is understood to refer to the microphone und¢r no-load
conditiong,The_manufa 3 cify the rated sensitivity for a specified load impedance (see 9.2).

10.3.2

10.3.2.1 .“«Characteristic to be specified

The modulus of the relevant sensitivity of the microphone (see 10.2) averaged over the
effective frequency range using a weighting which corresponds to a specified speech power
spectrum.

NOTE The characteristic sensitivity for speech is intended to provide the information necessary for matching the
microphone to the amplifier, taking into account both the frequency response of the microphone and an
approximated speech power spectrum. This definition takes account of the fact that the major part of speech power
is concentrated in the low-frequency range and also that, generally, microphones for speech transmission have a
low-frequency roll-off. The characteristic sensitivity for speech bears no relation to an intelligibility rating.

10.3.2.2 Method of measurement

Average values of the relevant sensitivity selected from 10.2 are calculated for the octave
frequency bands (in accordance with |IEC 61265) with centre-frequencies 250 Hz, 500 Hz,
1 000 Hz and 2 000 Hz.
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These four average values (M) can be calculated from the value at one frequency (e.g. 1 000 Hz)
and from the frequency response measured under the relevant conditions, averaged on a
decibel scale within each of the octave-bands.

The characteristic sensitivity for speech power shall be calculated from the expression
1/2

4
Mes = Zak(Mf)i
k=1

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

oy is thp speech-power weighting factor for the octave-band with index & given tn_Tablg 2.

Table 2 — Speech power weighting factor at octave-band ceqtre fr@w ies$

Index k 1 2N \3 4

Centretfrequency of octave-band (Hz) 250 50})\ N 1 B({O 2 poo

10

Speech)-power weighting factor, o,

The chgracteristic sensitivity level for speech pow ibels, of
the characteristic sensitivity for speechrpower M4 1 V/Pa)
expressed as follows:

NOTE The procedure giveén_above involy j br normal
practice. A more accurate methog ighti nge, true
power-av¢raging in na k weighting
factors fof each of a@ owe gVer, it should be borne in mind that any set of spe¢ch-power
weighting|factors to be_4sed as S ation are averages for different languages and different|male and
female vd i ixdual Persons readily exceed the limits of accuracy of the [simplified

procedure

11.1.1

For sta bels—efthe—eutpute-mf—as—aFfurction of
frequency of a sinusoidal signal to the output e.m.f. at a stated frequency (or to the mean
output e.m.f. over a narrow band of frequencies) at a constant sound pressure and stated
angle of incidence.

Unless otherwise stated, it shall be understood that free-field conditions apply and that the
frequency response refers to a plane progressive wave with the wavefront perpendicular to the
reference axis of the microphone.

If free-field conditions apply but the sound field is not a plane progressive wave, sufficient
further details shall be specified.

If the frequency response is given for a specified source (artificial mouth), the close-talking
frequency response is specified, it shall refer to the same source and to the same geometrical
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configuration of source and microphone as those for the specification of close-talking
sensitivity (see 10.2.3).

Any other frequency response characteristic specified in this standard may also be given, such
as sound pressure response or diffuse-field response. Frequency responses not specified in
this standard may also be given, for an acoustical environment specified in 4.5, provided that
no confusion is caused.

Technical specifications supplied by the manufacturer shall include frequency response over
the effective frequency range (11.2) with the manufacturer’s guaranteed tolerance either as a
numerical value or as graphics superimposed on the response curve.

11.1.2 | Method of measurement

The gengral conditions for obtaining frequency response curves are specified in Glauses 3.gnd 4.

11.2 Efffective frequency range
11.2.1 | Characteristic to be specified

The freqquency range over which the response of the“microphe v i Dy more

NOTE The typical response, regarded as idea)/by ANy , ” i frequency.
From art|stic considerations, this may eveRn € leech-only
microphones, the "ideal" response may be chos

11.2.2 | Method of measurement
For spdcified deviations \telatiyé i rve, the
effective frequency rang i 3

12 Din

12.1 Dlirectionalpe
12.1.1

Curve r e angle

of incidg

If the directional™pajtern refers to spherical sound waves then sufficient details shall be

specifiefl Dlrectlonal curves shall be provided at a sufficient number of frequenmes or bands of
frequenci pattern.

The bands of frequencies shall be the preferred octave or third-octave bands of frequencies
specified in IEC 61265.

NOTE It is often useful to specify particularly the ratio, in decibels, of the response at certain specified angles
(see for example 12.3) to the response on axis.

12.1.2 Methods of measurement

The general conditions for measurement are specified in Clauses 3 and 4. The microphone
shall be placed in an essentially plane progressive wave (see 4.5.2). Care shall be taken when
measuring the directional characteristic of a highly directional microphone in an anechoic room.
The inevitable reflections from the boundaries of the room can influence the measured
sensitivity, particularly when the output e.m.f. of the microphone is measured for an angle of
sound incidence for which the sensitivity is low. In order to obtain correct results for
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microphones of large dimensions it may be necessary to measure these in the open air
(see 4.5.2).

The measurement can be carried out in two different ways.

a)

Directional response pattern:

1)
2)

the microphone is operated under rated conditions;

the distance between the reference point of the sound source and the reference point of
the microphone is kept constant during the measurement;

the sound pressure is kept constant during the measurement;
the frequency is kept constant during the measurement;

he angle 6 of sound incidence, measured with respect to the microghone refererjce axis,
is varied continuously or step by step including the angle zet -by-step
method the angle of sound incidence is varied in steps depé 3 the ranteed
gccuracy, preferably 10° or 15°;

fpr each angle 8the corresponding output voltage U(6) i

the ratio I'(@) of the sensitivity of the microphone a
gngle zero is expressed as direct:

ty at the

(0)

qr G(0) in decibels:

the mease i dmber of frequencies, preferred frequencigs being
the octave Ceiitre Hz, 250 Hz, 500 Hz, 1 000 Hz, 2 000 Hz, 4|000 Hz,
8 000 Hz apd

otational symmetry, measurements of the difectional
planes through the reference axis of the microphong can be

presented as a family of polar response curves for the frequencies
given e ). The polar response curves shall be drawn in accordance with
I . The origin of the polar characteristic of the directional pattern shall be the
reference point of the microphone. Unless otherwise specified, the reference ax|s of the
rhicrophone shall be in the direction zero degree of the polar diagrams.

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 axis,

is kept constant during the measurement;

the distance between the reference point of the sound source and the reference point of
the microphone is kept constant during the measurement;

the sound pressure is kept constant during the measurement;

the output voltage U(6) of the microphone is measured as a function of the frequency
for a number of discrete angles of sound incidence 6, including the angle zero;

the results shall be presented as a family of frequency response curves for the various
angles of incidence & with respect to the reference axis;
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7) from these curves, it is possible to derive the ratio of the sensitivity of the microphone at
the angle 6 to the sensitivity at the angle zero for a specific frequency (polar curve
(see 12.1.2 a)).

12.2 Directivity index
12.2.1 Characteristic to be specified

The ratio, expressed in decibels, of the output e.m.f. produced by plane sound waves arriving
in the direction of the reference axis, to the output e.m.f. produced by diffuse sound field
having the same frequency or frequency band and r.m.s. sound pressure. The frequency or
frequency band shall be stated.

12.2.2 | Method of measurement

The dirgctivity index D is given by

D =20lg Mo
diff

where

My is the free-field sensitivity specified in 10.2.1;

Mygiss I the diffuse-field sensitivity spesified i

123 F

12.3.1 | Characteristic to be specified

idence of
on. The

The ratlo, expressed in d
identical sound waves R _th
frequeng

12.3.2

The fro derived from the measured free-field plane wave

sensmvmes (s .2\ [ ¢ of identical sound waves in the direction of the rgference
axis ang i 9

NOTE Ckg sulg be ken whken measuring the front-to-rear sensitivity index of a highly directional mjcrophone
in an ane becs e influence of sound reflections from the boundaries (see 12.1).

12.4 Noise-cancellihg index

12.4.1 Characteristic to be specified

For close-talking noise cancelling microphones, the ratio, expressed in decibels, of the output
e.m.f. produced by sound waves emanating from a specified source (artificial mouth) placed at
a stated distance from the microphone, with a stated orientation with respect to the reference
axis of the microphone, to the output e.m.f. produced by a diffuse sound field having the same
frequency or frequency band and the same r.m.s. sound pressure. The frequency or frequency
band shall be stated.

The noise-cancelling index shall be understood to be equal to the ratio, expressed in decibels,
of the close-talking sensitivity (see 10.2.3) and the diffuse-field sensitivity (see 10.2.2) at the
same frequency or within the same frequency band. In all cases the sound source used shall
be stated.
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The noise-cancelling index shall refer to the same source and to the same geometrical
configuration of source and microphone as those for the specification of the close-talking
sensitivity (see 10.2.3).

The noise-cancelling index may be presented as frequency response curves for both the
specified source and the diffuse sound field.

Instead of an artificial mouth, an artificial head can be used.

12.4.2 Method of measurement

The noise-cancelling index is computed as the ratio, expressed in decibels, of the measured
close-talking sensitivity (see 10.2.3) and the measured or calculated diffuse=field -s¢nsitivity
(see 10)2.2).

P as the

It is pregented either as a function of frequency within the effective
i diffuse

frequengy response curves for both the specified source (art
sound field at the same sound pressure.

12.5 Slpecial characteristics for stereo microphones
12.5.1 | General
For stefeophonic recording, special ansducer arrangements for

both auglio channels are in use, as welkas a de df well-defined arrangements (afrays) of
monophjonic microphones. The following sharacte o’these microphones and arrays

12.5.2 | Included angle of an XY (left rig%er e

12.5.2.1f Characteristic*to be specified

The angle between th
channellmicroph

he left-channel microphone and that of the right

12.5.2.2

Usually
mechan
In case
proced

e same directional properties and the reference and
so that the angle can be derived from the mechanicalf design.
asurements for both channels should be made, folloying the
icrophones.

12.5.3

12.5.3.1 Characteristic to be specified

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

12.5.3.2 Method of measurement

The angle can be derived from directional response plots for left and right output, using the
same zero reference direction. This may require the use of an MS to XY converter.

NOTE The angle depends on the frequency, so that preferred frequencies have to be chosen.
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12.5.4 Threshold angle
12.5.4.1 Characteristic to be specified
The angle between the directions of sound which lead to a localization of the apparent sound

source at one of the loudspeakers, as observed by a listener sitting on the middle axis, when
the microphone signals are reproduced through correctly set up stereophonic loudspeakers.

Generally the necessary loudspeaker level ratio for this effect is within 15 dB to 18 dB.

12.5.4.2 Method of measurement

A small A bty —protue D yalong a
circular|arc centred on the m|crophone posmon icfophone
signals |are reproduced through a correctly set up stereophonic replé bserver
reports [he occurrence of localization of the sound at one of the louds$pe £ and the
operatof records the position of the sound source. The test is repea lizati R at the
other Iqudspeaker position. The angle subtended at the mj i the two
recordefl positions is determined and reported as the result, ade of any
asymmatry of this angle with respect to the reference axis @ icrg

13 Aniplitude non-linearity

13.1 General

A gener|

The characteristics to be specified ad S, K i ypes of
amplitude non-linearity w i js i inf13.2 to
13.4.

13.2 Total har@ic

13.2.1 | Characteri

Harmon , itfmay be
possiblg pnes at
modera tions of
bandwid gnnot be
kept sma ed to the microphone non- I|near|ty, other methods, for ¢xample
differen ion, (see 13.4) shall be used.

13.2.2 | 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 each of the separate harmonics U, ris measured.

The total voltage Ui, including the fundamental frequency, is measured by a wide band r.m.s.
meter connected to the microphone under test.

The total harmonic distortion can be determined by the equations

in percentage:
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d x 100 %

2 2 2
U AU, 4t U
‘ U

t

in decibels:

d
Ly =20 Ig(ﬁj

where

d

is the total harmonic distortion;

t

U, is the voltage of the nth harmonics;

U, is the total voltage;

Ly is the total harmonic distorsion in decibel.

NOTE T be much
less than

13.3 H

13.3.1 | Characteristic to

The harmonic distortion o

13.3.2 | Method 3 mea

The gerjeral condi S Itmeter,
such as necessary, by a high-pass filter which suppregses the

fundam to the output of the microphone under tgst. The
measuri 3 i g thetfue r.m.s. value of the harmonic remainder.

The tota 7 including the fundamental frequency, U; is measured by a wide band r.m.s.
meter cpnnected to.the€ microphone under test.

The harmonic distortion of the »'" order can be determined by the equations

in percentage:
U. ,
d,=—2L x100 %
U

n
t

in decibels:

d
Ly = 20Ig( . )

The non-linearity distortion of the sound field in which the microphone under test is placed shall
be much less than the distortion of the microphone itself (see 13.2.1).
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NOTE The non-linearity distortion of the sound field in which the microphone under test is placed should be much
less than the distortion of the microphone itself (see 13.2.1).

13.4 Difference frequency distortion of second order
13.4.1 Characteristic to be specified

The ratio of the signal of frequency f; = 80 Hz at the output of the microphone when placed in a
sound field consisting of two sinusoidal signals of frequencies f1 and f5, such that /2 — /1 = 80 Hz,
selected with an appropriate selective filter, to the signal voltage at the input of the selective
filter (see IEC 60268-2, 7.2).

13.4.2 Method-of measurement

The measurements are made with two sound sources, one of whic
frequengy f1, and the other of frequency f> = f1 £ 80 Hz.

ignal of

The sound pressure levels produced by each of the sound sourg¢ ipt of the

microphlone shall be the same.

The method of measurement shall follow the procedurg .8. The

result is|given by

in pefcentage

in de

with Uyg

where

e sound

the woltage_at the output of the microphone of frequency f; = f> — f1 = 80 Hz.

NOTE Thedistance between the reference points of the sound sources and the microphone under testlis chosen
so as to produce the required sound pressure levels at the microphone.

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).
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14.2 Overload sound pressure
14.2.1 Characteristic to be specified
The maximum sound pressure of a plane sound wave at which the amplitude non-linearity of

the microphone does not exceed a specified limit, for any frequency within the effective
frequency range and for any direction of sound incidence.

NOTE No common limits have yet been defined, however many data sheets refer to values of 0,5 or 1% for
difference frequency distortion (14.2.2).

14.2.2 Method of measurement

The migrophone is brought under rated conditions and the overload s sure| is then
measure¢d for different angles of sound incidence by increasing the s of a pure
sinusoidal sound until the distortion at the output of the microphone reg ifted value.
The soynd pressure shall be stated for the angle of incidence for whi i Pstortion
occurs.

NOTE Npnlinearities of the sound sources and of the air may m|t e . \Di frequency

measurements as specified in 13.4.2 at least minimize the influence

15 Balance

15.1 Blalance of the microphone output

S metP'rﬁlme r
Microphene
underdest (\
T G
N | o
L{ §§ 8

Balanced, centre-
/ tapped transformer

Test signal

N IEC 2913/03

igure 1 — Balance of the output

Figure 1 rement set-up in accordance with IEC 60268-2. Further reference is
made tq IEG-60268-3,>14.15. All requirements for balance of source and meter are also valid
for micfophone measurements. The load resistor shall have a value of 200 Q. Thg source
impedarlm: of the test signal /'y shall he 50 QO The halance of the measurement device itself
shall be tested without the microphone by replacing it by a 200 Q resistor. The "balance" b in
decibels is calculated by

b=20lgY

(see Figure 1)

/

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 1, the corresponding voltage U, can be
measured (see Figure 2).
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Symmetrical meter

Microphone 1,5 m cable
under test screened
Ee 0 gt
G
3

t o

IEC 2914/03

To get comparable conditions for different mechanical designs of mj« test shall

NOTE A|separate measurement of the cable verifies that its contribution to t

For the [neasurement, the cable screen is disconnected-at if (o) the test
voltage |inserted. The ratio of the resulting voltage erfering
source is calculated in accordance with 15.1.

16 Eq

16.1
The ext je as is
observe nherent

noise ofl the microphone. Thes en 6 ‘ | be the

NOTE Upless other ate s S k angle of

a) Whgn m i e’ inherent electric noise, the microphone shall be isolated|against
k, vibration and electric or magnetic external fields. Howgver the
be in acoustical operating mode (see NOTE 2)

microphaone sha

NOTE 1 An example for an efficient sound insulation device is given in Annex A.

NOTE 2 It has often been the practice to measure the noise level only of the electronics using an “equivalent”
circuit to replace the transducer element. This does not accurately measure the noise level of the complete
microphone, due to noise contributed by the transducer element itself.

b) The weighted output voltage of the microphone due to inherent noise is measured, using
the weighted measurements specified in IEC 60268-1. Psophometric, quasipeak
measurements in accordance with |IEC 60268-1, 6.2.2, shall be included. It is strongly
recommended that A-weighted r.m.s. noise measurements in accordance with IEC 60268-1,
6.2.1, and one-third octave unweighted r.m.s. noise measurements in accordance with
IEC 60268-1, 6.2.3, also be included.

c) The equivalent sound pressure due to inherent noise is the ratio of the output e.m.f. to the
rated free-field sensitivity.

d) The equivalent sound pressure level is the ratio, expressed in decibels, of the equivalent
sound pressure to the reference sound pressure (20 puPa).
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17 Ambient conditions

17.1 General

The following characteristics shall be specified independently of each other. In cases where
interdependencies exist, conditions and effects shall be specified by the manufacturer.

17.2 Pressure range

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

of change of ambient pressure occurs (such as an air-borne sound sys aximum

If the mfnufacturer claims that the microphone is suitable for applications(in which a-High rate
tolerabl

17.3 Temperature range

The temperature range over which the characteristics of t
than £2|dB.

by more

17.4 Flelative humidity range
I

The relative humidity range over whi vary by
more than +2 dB.

18 External influences

18.1 (General

18.1.1 Specific;:

Microphjones are € of vital

ar cases. As, however, external influences by reason
ery complicated interference, no generally valid{method

importa
of non-|

of meas ate them

Specificgt j to discussion between supplier and user and can lead to possibly
elabora

The me reasurement given below (see 18.2 to 18.6) deal only with external influences
from

— magnetic fields such as those emanating from the mains supply;
— mechanical vibrations;

— wind;

— the "pop"-effect;

— electromagnetic interference.

The methods given are neither exhaustive nor final, but are intended to provide useful
guidance.

18.1.2 Other external interferences

For all external interferences other than those given in this standard, specifications shall be
determined by agreement between supplier and user.
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18.2 Equivalent sound pressure due to external magnetic fields
18.2.1 Characteristic to be specified

For a homogeneous sinusoidal external magnetic field, specified as the r.m.s. value, frequency
and direction, the equivalent sound pressure due to the external magnetic field in the absence
of a sound field.

The equivalent sound pressure shall be stated for the direction of the external field for which
maximum influence occurs. The directions for both maximum and minimum influence shall be
stated.

The equi
frequengy, and for each of its harmomcs up to and mcIudmg the fifth.
the pringipal interfering frequency is not the mains fundamental but 3
harmonics of this frequency. In other cases the interference may
supply and produced for example by the line frequency in video
of measjurement can be adapted to each special need.

The strg
disturbances.

or other

If linear gmission

factor, rp

NOTE T
18.2.2

For megsurements, proc

a) The
sound field. uencies
from interfere

b) An ¢ bqual to
the nains freg z h output
volts i f r 60 Hz,
1 kH 1 A/m at
50 H sured in
accg type of
metg ] \{ing ree-field
sengitivity; {ed as equivalent sound pressure levels for magnetic induction.|For the
method of produci g a uniform alternating magnetic field, see 12.1 of IEC 60268-1.

c) Thelmeasy e response at the mains frequency harmonics up

to and mcludmg the flfth

18.3 Equivalent sound pressure due to mechanical vibration
18.3.1 Characteristic to be specified

For a mechanical vibration, specified by the r.m.s. value of the acceleration, frequency and
direction, the equivalent sound pressure due to the vibration, in the absence of a sound field.

The equivalent sound pressure shall be stated for the direction of the vibration for which
maximum influence occurs. The directions for both maximum and minimum influence shall be
stated.

NOTE 1 The equivalent sound pressure may be stated for vibrations at specified frequencies, or within a specified
frequency band having the reference frequency as the geometric mean frequency.
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NOTE 2 If linear relations exist, the equivalent sound pressure may be specified as a transmission factor, relating
the equivalent sound pressure and the acceleration.

18.3.2 Method of measurement

For measurements, proceed as follows.

a) The microphone is connected under rated conditions, without the application of a sound
field.

b) A mechanical vibration of a specified r.m.s. acceleration and of a specified frequency or a
specified frequency band is applied. The direction of the vibration shall be such that
maximum output voltage is obtained.

c) The|r.m.s. output voltage U% and the r.m.s. acceleration are measur

d) The \vity. The
accs

e) Atepti i i i [ [ ini i ) dirgction is
also|specified.

f) The

NOTE If|li gdion factor

may be s ¢ may be

given.

18.4 E

18.4.1

For a wi wind in

the abs¢nce of a sound field. The iva irgction of

the wind for which maxin i i i i inimum

influenck shall be stated. B&si e Weighte ide- , i ressure

level m3y also b ge of the

microphlone and

18.4.2

All mea urbulent
at the aluating
several > S wmd unnel method has proven to give the best matchlng to natyral wind

conditio still difficult to measure the nature of the generated wind and to
describg it with accuracy. Therefore, at present it is better to specify the gendrator by
mechan i
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Key

fan with low acoustic noise
inlet cross-section of wind tunnel
wind tpnnel

dampiphg material

w o 4 >» m

outlet|cross-section of wind tunnel

~

lengthl of tunnel
measyring distance between
microphone under test

amplifjer

weightfing fiIter/@‘ilt (optional)
voltmgter

< s 0z~

Two dif i m investigated, a short device with radial fan and a long device
with axigl fe s} . We first has been installed by several institutions and hag proved
to give ible>xesults everywhere. Similar experience with the second is not yef known.
Compa ents between the first installation and other generators showed that

¢ to be expected. Therefore the published wind sensitivity values shall

also state whether machine 1 or machine 2 has been used.

A block diagram of the measurement setup is shown in Figure 3. The microphone under test is
placed at a distance of 25 cm from the outlet of the tunnel. The tunnel is operated in a room
not influencing the measurement results, for example an anechoic chamber. The output
voltage of the microphone under wind conditions is measured by the A-weight filter in
accordance with IEC 60268-1 and optionally as octave or third-octave band value. Microphones
with detachable windscreens shall be measured with and without the windscreen.

NOTE 1 The two different machines to generate the air flow are shown in Figure 4. The tunnel inner surface is to
be constructed to provide a homogeneous air flow. The dimensions chosen are large enough compared with those
of the microphones to be tested. The higher velocity at the outlet of machine 1 is achieved by the conical
construction reducing the cross-section. To achieve a laminar flow, the inside of machine 2 is covered with glass
wool of 55 kg/m3 density and 2,5 cm thickness, or similar material. At the necessary speed the fans produce
negligible acoustic noise. The measuring distance of 25 cm has been chosen to get an amount of turbulence similar
to the natural wind conditions.

NOTE 2 The nature of wind noise is such that pressure fluctuations, the frequencies of which lie below the
effective frequency range (so that they are not directly indicated), may give rise to microphone output signals large
enough to overload the first stage of the amplifier. Care should be taken to avoid such overloading effects.
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-+

| oo
nil

L J 80 mm

X

IEC 2916/03

ind generator with radial fan (front and side view)

L 2 000 mm
b \L/25 mm
—
Fan ]
—KT 300 mm
(E g

Glass wool (density 55 kg/m°)
Aluminium foil
IEC 2917/03

Figure 4b — Wind generator with axial fan

Figure 4 — Wind generators, type 1 (Figure 4a) and type 2 (Figure 4b))

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

b)

the purpope of determining values for the characteristic, this is of no importanee;
introductipn of area and mechanical resistance would be cancelled in the ené

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

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.

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 uPa. 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.

nput. For
hecessary
iven in the

clause.

The re itation ;X i e absence of a

sound f i i - late the

air flow ressure
hding to
energy”’

respon ressure

wave-fr

~ —Cr Cq

IEC 2918/03

R; <R where R; is the internal impedance of the power supply
R-Cy=20ms
Cy, =C4/2
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Figure 5 — Electrical and mechanical set-up for the meas
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8 _shall be stated.

microphones lead to results of far less than

A simplified method for the "pop" reaction has been proposed. It is described in Annex B.

ect

ects for
different
test. If

Iculated

ame amount as #y. A very "dry" reaction equals fast

1. The

tr is not finally verified by a sufficient number of

shall be

rophones
cal result

nterested

parties ar
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e audible

amount of "pop" noise. Subscripts for the microphone response have the letter m added to subscripts for the

reference

18.5.2

signal. Reference time ¢, is normally taken at zero crossing after L.

Method of measurement

The loudspeaker illustrated in Figure 5 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 5 may be changed to get the best approximation of the pressure signal, in accordance
with Table 3. The surface of the vents illustrated in Figure 5 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 specified in Table 3.
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Table 3 — Reference signal and characteristics

Quantity Value Unit

Lp 20+ 3dB re:Pa

Ly 16 £+ 3 dB re:Pa

t =10 Ms

t See 18.5 Ms

t, 30 Ms
The eqti m "pop"
reaction coming
from the e output
varies ¢ with the
results.
The mi and the
reaction| to the reference signal is mea ken and
used for the calculation of the ' pop" d ference
signal but to store every co several
times to| get well-averaged
NOTE This definition and procee i \ . i v whether
revisions pre necess
18.6 Elquivalent
18.6.1
Microph hagnetic
fields. B uipment
can be blarizing
voltages| usehold
electron|c equipmen professional equipment, for instance.

18.6.2 Characteristic to be specified

The reaction of microphones to modulated electromagnetic waves over a wide range of
frequencies, stated as equivalent sound pressure level due to RF emission.

18.6.3 Method of measurement

The measurement is based on IEC 61000-4-3 with the modification of modulated RF field. The
microphone under test is brought into the operating position. Controls, if there are any, are set
to the normal position. The RF source is modulated with 1 000 Hz 30 % A.M. in the first test
run and 1 000 Hz at 22,5 kHz F.M. in the second. The field strength shall be 10 V/im. The
output of the microphone under these conditions is measured as weighted noise (quasi-peak
reading) and given with reference to the microphone free-field sensitivity as equivalent sound
pressure level.
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18.7 Electrostatic discharge

The immunity against electrostatic discharge shall be tested in accordance with IEC 61000-4-2.

19 Magnetic stray field

19.1 Characteristic to be specified

The magnetic a.c. and d.c. fields, generated by the microphone at a stated distance from its
enclosure or from any part associated with the microphone. The magnetic a.c. fields can arise
from any frequency in the operatmg range of the mlcrophone and from any frequency of the

power Ssu c fields
occurring at any point at the stated dlstance from the enclosure together ctions 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 ic fi Ed by the
microphone in its surroundings is so small that no disturbance is obtained whe i S a vorking side

by side.

NOTE 2 |The d.c. magnetic field produced by some types of microphche, eSpe ially
large. This field may affect other equipment, and this fact should-be noted inythe 1
should allpw for this and take precautions in placement.

e ribbon type, is|inevitably
ctjon manual.|The user

19.2 Method of measurement

For megsurements, proceed as follows:

a) The

b) The . The a.c.
mag pecified
in 15 . | can be
mea A SN S er, such as one depending on the Hall effgct.

20 Ph
20.1 I1
The ma

The net

20.3 Cables and connectors

The connector or cable connections shall be specified by the manufacturer as, for example,
connector contact numbers or conductor insulation colours. Polarity information shall be
included (see 6.1).

Reference is made to IEC 60268-11, IEC 60268-12 and IEC 60574-3.

21 Classification of the characteristics to be specified

21.1 General

It is essential that markings bearing on safety appear on the label and are clearly visible. Other
markings are recommended but these may not in some cases be practicable, either for
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reasons of size or construction, or because variable facilities are provided which make the
marking confusing. Accordingly, such markings are indicated by the letter R.

For stereo or multi channel microphones the data shall be given for each channel.

Table 4 shows the characteristics originally collected for analogue microphones. Most of them
are also valid for microphones with built-in analogue-digital conversion. Changes and
extensions for some characteristics are described in Annex C.

For compatibility reasons the user needs accuracy information of data with high influence on
the performance. Therefore the manufacturer shall publish limits ex factory for at least one
characteristic of Clause 10, Clause 11, Clause 12 and Clause 14. It is highly recommended to
provide| more on request as also national or international regulations/ may~Ndemand such

@%

24
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