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0 FOREWORD

0.1 This Pakistan Standard was adopted by the authority of thg 8gard of Directors of
Pakistan Standards and Quality Control Authority (@$8CA), after the draft
prepared by the Technical Committee for “Rec d@ / Audio, video systems
(ESTC — 8)” had been approved and er@égd by the Nat'@\‘zl Standards

C ittee for Electroni 16-12-2Q45.
ommittee for Electronics on . ?@'@ \G 00(0
(2PN o> .
< S (o

0.2 This Standard is an ado&ti@%f IE \PublicaQﬁ 268-7:2010 “Sound system
es

equipment - Part 7;: Hea phon8§ de rp@;
KO o “\@“i '

0.3 This S@\d?\d has been red and finalized after taking into consideration
the Qew and su égti s put forward by the representative section of
technologists, @u acturers and utilizing agencies.

G

0.4 This Standard is subject to periodical review in order to keep pace with the
changing requirements and latest developments in the industry. Any
suggestion for improvement will be recorded and placed before the revising
committee in due course.

0.5 This Standard covers the technical provisions and it does not purport to
include all the necessary provisions of a contract.
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SOUND SYSTEM EQUIPMENT -

Part 7: Headphones and earphones

1 Scope

This part of IEC 60268, is applicable to headphones, headsets, earphones and earsets,
intended to be used on, or in, the human ear. It also applies to equipment, such as pre-amplifiers,
passive networks and power supplies which form an integral part of the headphone system.

It does not deal with: 6

a) safety, for which reference should be made to IEC 60065 or another opriate standard;

b) the characteristics of microphones of headsets, for which reQaFch should be de to
IEC 60268-4; Tz;

c) earphones and other devices for hearing aids, fwth reference show Qade to

IEC 60118-0; e
d) headphones for audiometry; \

e) headphones and other devices which f%%art of an%ctlve ender system, although
some of its provisions may be ap Ii 6\

This standard specifies therréh racteristics v§$\|ch sh Id@ included by the manufacturer in
specifications, and releva ods easure includes a classification of the different
types of earphone, chara ed by way in which the transducer is coupled
acoustically to th a%and a class atlovode which may also be used for marking.

Normat% references \ \ Q

The following referen e@@u ents are indispensable for the application of this document. For
dated references, onl\(jhe edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

IEC 60038, [EC standard voltages

IEC 60050(801):1994, International Electrotechnical Vocabulary — Chapter 801: Acoustics and
electroacoustics

IEC 60068-1, Environmental testing — Part 1: General and guidance
IEC 60086-1, Primary batteries — Part 1: General

IEC Guide 106, Guide for specifying environmental conditions for equipment performance
rating

IEC 60263, Scales and sizes for plotting frequency characteristics and polar diagrams
IEC 60268-1, Sound system equipment — Part 1: General

IEC 60268-2, Sound system equipment — Part 2: Explanation of general terms and calculation
methods



60268-7 © IEC:2010(E) ~7-

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

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

IEC 60711, Occluded-ear simulator for the measurement of earphones coupled to the ear by
ear inserts

IEC TR 60959, Provisional head and torso simulator for acoustic measurements on air
conduction hearing aids?

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

ISO 3741, Acoustics — Determination of sound power levels of noise s u@ce)usmg sound
pressure — Precision methods for reverberation rooms %

of sound attenuation

ISO 4869-1, Acoustics — Hearing protectors — Part 1: Subject/@ 9 d for the mee@l&ment

ISO 4869-3, Acoustics — Hearing protectors — a@ement @Qsert:on loss of
ear-muff type protectors using an acoustic te 6@, 6’

ISO 7619-1, Rubber, vulcanized ang t ?opl - Deterrgg?gk)n of indentation hardness —
Part 1: Durometer method (Shore har¥ness)

3 Terms and defqltu&'ns (\O N

For the purﬁg§\of this documen@% following terms and definitions apply, see also

IEC 60050-8

NOTE Any device defined |r6®15 and their connector(s) for electrical input should be regarded as part of the
transducer.

3.1

earphone

electroacoustic transducer by which acoustic oscillations are obtained from electric signals and
intended to be closely coupled acoustically to the ear

[IEV 801-27-18]

3.2

headphone

assembly of one or two earphones on a headband or chinband, the use of which may be optional
(e.g. with intra-concha earphones)

3.3
headset
headphones equipped with a microphone

3.4
earset
earphones equipped with a microphone

1 This publication will be replaced by future IEC 60318-4 (to be published).
2 This publication is planned to be replaced by future IEC 60318-7 (under consideration).
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NOTE This definition is included because the term appears in the catalogue of IEC publications.

3.5

insert earphone

small earphone that is attached directly to a connecting element, for example an earmould,
inserted into the ear canal

[IEV 801-27-22, modified]

3.6

intra-concha earphone

small earphone that fits in the concha cavity, with its acoustic exit close to the entrance of the
ear canal

3.7
supra-aural earphone
earphone applied externally to the outer ear and intended to rest on theéi@g

[IEV 801-27-23, modified] \)\ Q \l\
3.8 Q ((\ Q
supra-concha earphone 0

earphone intended to rest on the ridges of the co‘clg’cavit\ G G

N

(o
circumaural earphone 0\

3.9 66
S \ %
earphone having a cavity large inoug‘ to co&r@e re ior’@ e head including the ear

IEV 801-27-24 O] \
2.10 | \* ‘\ (\0 Y
SN

ear shell .
circumaural type of earphone kfr?qin n the ear

3.1 Q

stethoscopic headp@g

insert headphone by which the earphone(s) is/are coupled to the ears by means of a pair of
rigid tubes, so that the assembly resembles a stethoscope

3.12

acoustically open earphone

earphone which intentionally provides an acoustic path between the external environment and
the ear canal

3.13

acoustically closed earphone

earphone which is intended to prevent acoustic coupling between the external environment
and the ear canal

3.14

closed-back earphone

earphone which does not emit significant sound radiation from the back of the transducer to
the external environment

3.15

open-back earphone

earphone which emits significant sound radiation from the back of the transducer to the external
environment
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3.16

simulated programme signal

signal whose mean power spectral density closely resembles the average of the mean power
spectral densities of a wide range of programme material, in accordance with IEC 60268-1.

NOTE This signal is called as “wide band signal” in a few standards.
4 Classification, designation and coding
The following designations and classification codes shall be used:

60268-7 - IEC - XXXX - NNRN - N

where 66

60268-7-1EC is the standard form of prefix. 06

e X (first letter) gives the principle of the transducer: 0\ Q

D - electrodynamic (moving coil); Q ((\ Q

A\
ST
M - electromagnetic (moving arr@@e%r d{phra

E - electret (self-polarizing);

F - piezo-electric (polymer);

P - piezo-electric (ceramic); \ ;\ Q
S - electrostatic (eg Og{ly pola&zed

e X (second Ietter\gwe the ty arpho
C - circu \(\\

E -in ncha

H - earshell; \ \
| -insert; Qﬂ
M - supra- conqj0

S - supra-aural;
T - stethoscopic.

An illustration of the types, except “H”, is given in Figure 1.

e X (third letter) gives the intended nature of the acoustic coupling to the ear canal:
L - acoustically open (controlled leakage);
S - acoustically closed (minimum leakage).
e X (fourth letter) gives the intended nature of the radiation to the external environment:
C - closed-back (see 3.14);
O - open-back (see 3.15).
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An illustration of the four possibilities defined in 3.12 to 3.15, and indicated by the third and
fourth classification letters, is given in Figure 2:

e NNRN (first number) gives the impedance in ohms in "mantissa and exponent" form. (For
example, 8 Q as "08R0", 32 Q as "32R0" and 600 Q as "06R2");

e N (second number) gives the number of channels.

The code, compiled in accordance with the above rules, may be used for marking.
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Type of earphone Closed-back Open-back
(does not emit significant (emits significant sound
sound radiation from the radiation from the back of
back of the transducer to the transducer to the
the external environment) external environment)
HOUSING PROTECTOR HOUSING PROTECTOR
Acoustically closed Dorsal Dorsal
(intended to prevent
acoustic coupling
between the external back back
environment and front front
the ear canal)
Rostral Rostral
TRANSDUCER
HOUSING ;

) Do Dorsal
Acoustically open
(intentionally provides ?
an acoustic path L e ck back
between the external 7% D
A fro front
environment and
the ear canal) f\ @ ¢
Rostral Rostral
RPAD TRANSDUGCER EARPAD
PROTECTOR PROTECTOR
A\ Y\ IEC 2483/09
oM o
\
NOTE 1 Arrows show sound flow s&und leakage.
NOTE 2 The transducer in the schematics are not necessary positioned in the centre of the housings or
concentric to the ear canﬁ

Figure 2 — Diagrams showing the four possible construction:
acoustically open or closed, and closed- or open-back

5 Marking of terminals, controls and polarity

Requirements for marking terminals and controls are given in IEC 60268-1, and for polarity in
IEC 60268-2. In addition, headphones which are intended to be worn with a particular earphone
on each ear shall be marked to indicate the "left" and "right" earphones. If a colour marking is
used, the "right" earphone shall be indicated by a red marking. For the sake of visually-impaired
persons, it is recommended to indicate the left earphone by a projection of at least 1,5 mm
diameter and 0,3 to 0,5 mm height.

6 User instructions

The user instructions shall include information on:

e connector contact assignments (see IEC 60268-11);
e controls and switches (if any);
e microphone (if any);
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e diagram of the interconnections of the earphones (if more than one);

e classification code (see Clause 4);

e description of the type of headphone.

Information shall also be provided on the safe use of the headphone, using wording similar to:
“To prevent possible hearing damage, do not listen at high volume levels for long periods, do
not use the headphones while driving or cycling, or in any situation where you should be able
to hear other sounds. As a guide to setting the volume level, check that you can still hear
your own voice, when speaking normally while listening with the headphones."

If the headphone is supplied with auxiliary equipment, information shall also be provided on:

e pre-amplifiers and/or passive networks;

e receivers (for cordless systems); 66
e power supplies; 0(9
e other parts, such as magnetic pick-up devices. \ Q

7 Conditions for specifications and measurewtsQ

S
71 Rated conditions
D

For an explanation of the meaning of ons" nd " 6@)value of a characteristic",
reference shall be made to IEC 6026{

The rated conditions for a% @&‘uone alﬁ N
e rated mpedanc%
rated souro@e\ (or power, s@@};

e rated nmg e.m.f. (or pow \ee
e rated source impedar@*ee Note);

e rated frequencyG

e rated long-term maximum input voltage (or power);

e rated maximum permanent noise source e.m.f. (or power);

e rated power supply voltage (if any);

e rated climatic conditions (temperature, humidity, air pressure);
e rated damage limited source e.m.f.;

e rated application force.

These values are taken from the manufacturer's specification, and are not subject to
measurement; they constitute the basis for measuring the other characteristics.

For climatic conditions, reference is made to IEC 60268-1, and further information is given in
IEC 60068-1 and IEC Guide 106.

NOTE The performance of most types of headphones depends very little on the source impedance. However, in
order to allow headphones of widely different impedances to be reasonably well-matched, in terms of the sound
pressure level produced, to a single headphone output on other equipment, IEC 61938 at present specifies a source
impedance of 120 Q, intermediate between the lowest and highest likely impedances of available headphones. It is
thus important for the manufacturer to specify the rated source impedance, particularly if, for some reason, it is not
120 Q.
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7.2 Standard conditions for measurement

A headphone is working under standard conditions for measurement when all of the following
conditions are fulfilled.

a) At least one earphone is applied to the appropriate coupler or ear simulator, with the rated
application force.

b) A sinusoidal voltage at the standard measuring frequency is applied, in series with the rated
source impedance. The voltage shall be such that a sound pressure level of 94 dB (reference
20 pPa) is generated in the coupler or ear simulator. Unless otherwise stated, the standard
measuring frequency shall be 500 Hz. The input signal shall be applied at the point where the
signal from an amplifier or other equipment is applied when the headphone is in use. This point
may be the input of a piece of auxiliary equipment, such as a preamplifier.

As an alternative, the manufacturer may specify this condition as being a signal voltage
which dissipates a power of 1 mW in a pure resistance equal to the rated in@dance of the
earphone being measured.

standard. The signal may be sent to the headphone by infra-red, radio, light or,m efic induction (either directly

NOTE Electrostatic, piezo-electric, electret condenser and cordless headph0@ |th|n the scope of this
to the transducers or to a magnetic pick-up device and amplifier). These ty?a dphone are more e} ly dealt

with by specifying the sound pressure level to be generated (the input sj ing applied to the tra unit),
rather than by specifying the power in the rated impedance.

c) Unless otherwise specified by the manufactgaee\s\lu trols g@\(\at minimum
attenuation. For headphones supplied with ag' mpl|f| d for cordless headphones, the
manufacturer shall specify a reference of th con %’ ‘Use in measurements.
Other controls shall be set at the énated normal" @é s, or at stated positions,

0

preferably those giving the greateﬁt uenc nse. Balance controls shall be
set for equal voltages at th termlnals o e chan eI rosstalk controls shall be set for
minimum crosstalk. O

d) If the headphone requ es a suppl rated supply voltage and frequency are
applied. 4 \(\\

7.3 Coupl@Qnd ear simula rsg

The manufacturer should g coupler or ear simulator which is specified in the international

standard for the measg of the headphone or earphone, for which results are to be

published. The mam@ rer shall state the type of the used coupler or ear simulator in the

results.

NOTE Examples of the international standards specifying the couplers and ear simulators are IEC 60318-1,
IEC 60318-2, IEC 60318-3, IEC 60318-5, IEC 60711, ITU-T Recommendation P.57, 4.3 and the ear part of HATS
(Head and torso simulator) in IEC 60959.

For the measurement using the ear part of HATS (Head and Torso Simulator), the manufacturer
should use the model specified in IEC 60959 or equivalent, see ITU Recommendation P.58.
Hardness of the rubber pinna used shall be stated in the results, see ISO 7619-1 (2004).

Information for the pinna simulator suitable for measurements of headphones is given in
Annex A.

If the coupler or ear simulator except specified in the international standards was used, the
manufacturer shall state its physical parameters, shape, dimension, volume of the cavity, etc., to
maintain repeatability of measurement.

7.4 Measurement conditions for simulated programme signal

The conditions specified in 7.2 are applied except that the simulated programme signal specified
in IEC 60268-1 shall be applied. The following filters can be used to process the output signal of
the ear simulator:
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e a weighting filter specified in IEC 61672-1;

e free field compensating filter, that is the filter with inverse response of the free field response
of the manikin specified in IEC 60959.

Measurement diagram by the simulated program signal is illustrated in Figure 3.

Headphones or earphone to be measured

Pinna simulator Ear canal extention

HATS (IEC 60959)

Analyzer

Signal Free field compensating
gengerator filter, if necessary /N
= i
Power >
amplifier ()66
SPS l - ‘_Q ————
> Dﬂ°'4 e
Simulated A\ | r | ((\ I
program signal 3 t" _e ~ | _0_ S
(IEC 60268-1)
‘Q ting filt .
tor neces

f\ Q IEC 2484/09

NOTE The output si rrection can be ne nymerically without use of any filtering devices. Power summation
of the 1/3-octave-a \ed ta multiplied by fil &coefﬂments given by IEC 61672-1 and/or IEC 60969 gives the
corrected voltag

Figure 3 — lllustrated aéurement diagram by simulated programme signal

7.5 Loudness cor@@gn conditions
7.51 General

The response of a headphone to a given electrical signal may be determined by subjective
comparison of the loudness of the sound from the headphone with that of a reference sound field
derived from the same electrical signal. Headphones provided with earphones for both ears shall
be operated with uncorrelated signals, having the same spectrum and amplitude, applied to both
earphones simultaneously.

7.5.2 Free-field comparison conditions

A headphone is working under free-field comparison conditions when both of the following
conditions are fulfilled:

a) the headphone is worn by a test person in accordance with the manufacturer's instructions or
in the usual way for that type. It is necessary to fit the headphone in accordance with the
manufacturer's instructions, so that the earphones are correctly positioned, and the
application force is close to the rated value;

b) the reference sound field simulates a progressive plane wave. The acoustic signal shall have
a specified bandwidth and sound pressure level at a stated reference point, in the absence of
the test person.

Practical details of free-field comparison conditions are given in Annex C.



60268-7 © IEC:2010(E) —17 -

7.5.3 Diffuse-field comparison conditions

A headphone is working under diffuse-field comparison conditions when both of the following
conditions are fulfilled:

a) the headphone is worn by a test person in accordance with the manufacturer's instructions or
in the usual way for that type. It is necessary to fit the headphone in accordance with the
manufacturer's instructions, so that the earphones are correctly positioned, and the
application force is close to the rated value;

b) the reference sound field simulates a diffuse sound field, as described in ISO 3741. The
acoustic signal shall have a specified bandwidth and sound pressure level at a stated
reference point, in the absence of the test person.

Practical details of diffuse-field comparison conditions are given in Annex D. The use of a
reverberant chamber for the generation of the diffuse field is suitable for ear canal probe
measurements, but less suitable for subjective loudness level comparison, b e of the long

reverberation time.
0"9

7.6 Ear canal sound pressure level measurement COhdItI(& Q

A headphone is working under ear canal sound press§re Ie\@measurement c itigNs when

the conditions for free-field comparison (7.5.2) or diff Id comparison ( fulfilled, in
addition to the following condition. A very s a icro (% |n a ance with the
requirements in Annex B, is positioned insr arc the t person with its sound
entrance at least 4 mm from the entrance canal Fgc ica of these conditions are
given in Annex E. < 8 d\

8 Characteristics to ge@&zcm%g@nd tw&‘nods of measurement
8.1 Powersu N

If the headph@g\equrres a pow s&the manufacturer shall specify:

e the type of power sup g S ord.c.)

e the rated supply and frequency, or their ranges (see IEC 60038) and/or type of
battery (see IEC ). These are rated conditions (see 7.1);

e the maximum power drawn from the power supply.

Headphones, which require or tolerate a small direct current in addition to the signal, are not
regarded as requiring a power supply. However, details of the required or maximum permissible
direct current shall be given.

8.2 Electrical impedance

8.21 Rated impedance

NOTE This is a rated condition, see 7.1.
Characteristics to be specified:

a) the value of a pure resistance which is specified by the manufacturer for matching purposes;

b) the rated impedance shall be chosen so that the lowest value of the modulus of the actual
impedance within the rated frequency range is not less than 80 % of the rated value. If the
impedance at any frequency between 0 kHz and 20 kHz is less than this value, this should be
stated in the specification.
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8.2.2 Impedance/frequency characteristic
8.2.21 Characteristic to be specified

The characteristic to be specified is a representation of the modulus of the impedance as a
function of frequency.

8.2.2.2 Method of measurement
The method of measurement is detailed below.

a) The headphone is brought under standard conditions for measurement.

b) The signal is changed to a sinusoidal voltage or current of variable frequency, whose
amplitude is constant, and sufficiently small to ensure that the headphone operates in a
linear region.

¢) The modulus of the impedance shall be measured, at least over the fre @%range 20 Hz
to 20 kHz. %

d) The results shall be presented graphically as a function of frequ y The value ignal

voltage or current shall be stated. Q Q
The characteristic to be specified is the eé)fygmpedan% spe%\ﬁ’;@'the manufacturer, with

which the headphone is intended to %

NOTE 2 See Note to 7.1. K O\ \' N
8.3 Input volt eﬂ \

8.3.1 Rat% rce e.m.f. Q\(\

NOTE 1 This is a rated condition. A\ \

8.2.3 Rated source impedance

NOTE 1 This is a rated condition.

Characteristics to be s Q

The maximum r.m.s. voltage (on peaks of programme signal), specified by the manufacturer,
which should be applied to the headphone through the rated source impedance, during the
reproduction of normal programme signals.

NOTE 2 For headphones intended to comply with the matching requirements at present in IEC 61938, the rated
source e.m.f. should be 5 V. See also Clause 6 and the Note to 7.1.

NOTE 3 Attention is drawn to the need for discouraging the use of headphones at sound pressures that might cause
damage to hearing. The rated input voltage should, preferably, not exceed the characteristic voltage (see 8.3.3) by
more than 10 dB to 15 dB. See also Note 2 to 8.3.4.2.

8.3.2 Limiting values of input voltage
8.3.2.1 Characteristics to be specified

The characteristics to be specified are as follows:

a) the rated long-term maximum source e.m.f. (a rated condition) is the maximum voltage,
applied through the rated source impedance, which the headphone can tolerate without
permanent damage, when the signal is a noise signal simulating normal programme material
(see IEC 60268-1), with additional clipping, and is applied for 10 periods of 60 s, separated
by periods of zero signal of 120 s duration;
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b) the rated maximum permanent noise source e.m.f. (a rated condition) is the maximum
voltage, applied through the rated source impedance, which the headphone can tolerate
without permanent damage, when the signal is a noise signal simulating normal programme
material (see IEC 60268-1), with additional clipping, and is applied for a continuous period of
100 h.

8.3.2.2 Method of measurement

NOTE 1 Since these are rated conditions, they are not, strictly, subject to measurement, except by the manufacturer.
The following method is standardized to encourage all manufacturers to use the same method, and it may be used by
test houses for verification of manufacturers' specifications.

The method of measurement is detailed below.
a) The following equipment is required:

— a source of the weighted noise signal, which can be switched on and off for specified
short periods of time;

S
— aclipping network; 0(9

— a power amplifier; \ Q

— any auxiliary equipment which is normally connecte@éween the amplifi ﬁd the
headphone; \(\ ((\

— a resistor equal to the rated source impe%n% if n\ r@uded m@w@amphfler or the

auxiliary equipment;

— the headphone under test, whiché@g'be aIIow% to r%\&@eely in an unobstructed

space
b) The clipped noise signal at the ouﬂ)ut of t&e amplifier s II have a frequency distribution as
specified in I[EC 6026 @ a pea to-rm.sr tween 1,8 and 2,2. The amplifier shall
be capable of supplyin®, an outpat age Qf ast twice the rated value of the long-term
maximum SOU\ m.f., withou %Ilpp\gf any with a total harmonic distortion of less than

10 %.

c) To venfy@a rated long- term um source e.m.f., that e.m.f. shall be applied to the
headphone through the r urce impedance, under stated climatic conditions, for 10
periods of 60 s, separ % periods of zero signal of 120 s duration. The headphone shall
then be stored un e@ r climatic conditions for at least 4 h.

d) To verify the rate oise e.m.f., that e.m.f. shall be applied to the headphone through the
rated source impedance, under static climatic conditions, for a continuous period of 100 h.
The headphone shall then be stored under similar cIimatic conditions for at least 24 h.

e) The rated value of long-term maximum source e.m.f. or rated noise voltage has been verified
if, after the storage period, there is no significant change in any of the characteristics of the
headphone, so that it no longer complies with its specification.

NOTE 2 It may be inadvisable to use the same sample headphone to verify both characteristics, since the
application of both tests could be considered too severe.

8.3.3 Characteristic voltage
8.3.3.1 Characteristic to be specified

The sinusoidal source e.m.f. at 500 Hz which, when applied to the headphone through the rated
source impedance, produces a sound pressure level in the coupler or ear simulator of 94 dB
(reference 20 pPa).

NOTE The frequency of 500 Hz is chosen to avoid the effects of diaphragm resonance, leakage and standing waves
that may occur in the coupler or ear simulator at other frequencies.

8.3.3.2 Method of measurement

The method of measurement is detailed below.
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a) The headphone is brought under standard conditions for measurement.

b) The sinusoidal source e.m.f. at 500 Hz, applied through the rated source impedance, is then
adjusted until a sound pressure level of 94 dB (ref. 20 uPa) is obtained in the coupler or ear
simulator.

c) The source e.m.f. is then noted, and stated as the result.
8.34 Simulated programme signal characteristic voltage
8.3.4.1 Characteristic to be specified

The source e.m.f. of the simulated programme signal which, when applied to the headphone
through the rated source impedance, produces a sound pressure level in the coupler or ear
simulator of 94 dB (ref. 20 pPa), see IEC 60268-1.

8.3.4.2  Method of measurement e%

The method of measurement is detailed below. (9

a) The headphone is brought under measurement condition\?"g simulated pro%@mme
signal given in 7.4.

b) The source e.m.f. of the simulated programme I spec ied in IEC @-1, applied
through the rated source impedance, is then a u @und prﬁ level of 94 dB
(ref. 20 uPa) is obtained in the coupler or uIator@, 6’

c) The source e.m.f. is then noted, andé'@ as the re 0\()

NOTE 1 IEC 60268-1 specifies the spectrum filtering Girc nd cres %r of the simulated programme signal.

NOTE 2 The measurement sh epeate satisfactoril hen the results should be averaged, because
meter indication of the random %7 S|g |s unst automatically averaging equipment is not used,
averaging of 5 to 10 measyreme ts in e s to 5s sing the meter with S time weighting characteristics
specified in IEC 6167 Q

table. \
NOTE 3 Use o ge pinna simulatonspe%?n Annex A is recommended for improvement of accuracy at the
measurement of Mftra-concha and ins {e rphesles

8.3.5 Simulated pr ﬁe signal characteristic voltage corrected by A-weighting
characteris(i nd free-field response compensation

8.3.5.1 Characteristic to be specified

The source e.m.f. of the simulated programme signal which, when applied to the headphone
through the rated source impedance, produces a sound pressure level in the coupler or ear
simulator of 94 dB (ref 20 uPa), corrected by A-weighting characteristics and free-field response
compensation.

8.3.5.2 Method of measurement
The method of measurement is detailed below.

a) The headphone is brought under measurement conditions for the simulated programme
signal given in 7.4.

b) The ear simulator of IEC 60711 with the pinna simulator through the ear canal extension
specified in Annex A shall be used.

c) The output signal of the ear simulator is processed by an A weighting filter specified in
IEC 61672-1 and free field compensating filter, i.e. the filter with inverse response of the free
field response of the manikin for 0° azimuth angle and ear canal sound pressure ratio of
HATS specified in IEC 60959.

d) The source e.m.f. of the simulated programme signal specified in IEC 60268-1, applied
through the rated source impedance, is then adjusted until a sound pressure level of 94 dB
(reference 20 uPa) is obtained in the coupler or ear simulator.
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e) The measured source e.m.f. is then noted.

f) The headphone is removed from HATS completely, then applied again for the measurement
stated in d), and the source e.m.f. is noted.

g) The average value of source e.m.f. of 3 to 5 measurements is calculated, and stated as the
result.

NOTE 1 For the simulated programme signal, see Note 1 of 8.3.4.2.

NOTE 2 For use of automatically averaging equipment, see Note 2 of 8.3.4.2.

8.3.6 Protective devices
8.3.6.1 Characteristics to be specified
The characteristics to be specified are as follows:

a) the protection voltage, which is the sinusoidal source e.m.f., applied gﬂ h the rated
source impedance, at which a device operates to protect the headph damage or the
user from excessive sound pressure level. (see also Clause 6); 9

e ed graphically.

NOTE 1 If this voltage depends on frequency, the dependence should b

NOTE 2 The limitation of excessive sound pressure level ("acoustic SQ in public telephone sys@vg occurs
at a sound pressure level of 126 dB (reference 20 pPa) in som unt

b) the effect (if any) of the operation of the d Qeg’n the\\mgﬂ press@Qroduced by the
headphone; %‘

c) the effect (if any) of the operation of@&iewc n th?mpe of the headphone;

d) the damage limited source e.m. f‘wmch aX| ource e.m.f. that the protective

device can tolerate wﬂhonb(amage Thls a rateg\conNition.
8.3.6.2 Method of mea uremeq\o
The method of @sur ment is detalle@o

a) The headphione is brought Lgd\r stendard measuring conditions, and the signal is changed
to a sinusoidal signal of 3 ble voltage and frequency.

b) The source e.m.f. andard reference frequency, is increased until operation of the
protective dewceeauses a change of at least 1 dB in the sensitivity of the headphone. This
voltage is noted, and measurements are then made of the impedance and sound pressure
level at voltages 1 dB lower and 1 dB higher than the noted voltage.

NOTE Atthe 1 dB higher level, the impedance may be very high or very low, and the sound pressure may be very
low.

c) The measurements are then repeated, if necessary, at other frequencies.

d) The source e.m.f. is then increased to the rated value of damage limited source e.m.f. and
any damage which results in a deviation from the specification is noted.

e) The measurements are then repeated, if necessary, at other frequencies. It may be
necessary to repair damage or test other samples.

f) The results of the tests may be tabulated or expressed graphically.
8.4 Input power

For headphones in which the signal from the source equipment is directly applied to the
earphone(s), there is a characteristic expressed in terms of power corresponding to each of the
characteristics given in 8.3:

e rated input power;

e rated long-term maximum input power;

e rated noise power;
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e characteristic power;
e simulated programme signal characteristic power;

e simulated programme signal characteristic power corrected by A-weighting characteristics
and free-field response compensation;

e characteristics a) and d) relating to protective devices (see 8.3.6.1).

Specifications in terms of power can be derived from the corresponding voltages (8.3) and the
rated impedance.

8.5 Sound pressure (level)
8.5.1 General

Subclause 8.5 provides a specification on sound pressure (level) of headphones and

earphones.
56

NOTE To avoid continuous repetition of "sound pressure and/or sound pressure Q the abbreviation "sound
pressure (level)" is used.

8.5.2 Characteristics to be specified \(\ Q ((\
The characteristics to be specified are as foIIow \ C \ S 00

a) the maximum sound pressure (level) % is the s&md p @(Ievel produced in the
coupler or ear simulator when th§e supplle \ﬁ( a sinusoidal voltage of the
rated source e.m.f. at 500 Hz in Series w h rated ? e impedance;

b) the working sound pr ss (Iev which is
coupler or ear S|mulat en t pho pplied with a sinusoidal voltage at 500 Hz,

in series with the {dted source i dance, of'such value that 1 mW would be dissipated in a
pure resista \eq al to the rated iv&ance of the headphone, connected in place of it;
&ii g

c) thesimul programme signgl sound pressure (level), which is the sound pressure
(level) produced in the ¢ %ﬂ r ear simulator, when the headphone is supplied with the

pressure (level) produced in the

simulated programme specified in IEC 60268-1, in series with the rated source
impedance, of such at 1 mW would be dissipated in a pure resistance equal to the
rated impedance @ headphone connected in place of it;

d) the simulated programme signal working sound pressure (level) corrected by A-weighting
characteristics and free-field response, which is the sound pressure (level) produced in the
coupler or ear simulator, when the headphone is supplied with the simulated programme
signal specified in IEC 60268-1, in series with the rated source impedance, of such value
that 1 mW would be dissipated in a pure resistance equal to the rated impedance of the
headphone, connected in place of it. Output signal of the ear simulator shall be processed by
an A weighting filter specified in IEC 61672-1 and a free field compencating filter, i.e. the
filter with inverse response of the free field response of the manikin for 0° azimuth angle and
ear canal sound pressure ratio of HATS specified in IEC 60959.

NOTE This characteristic is not relevant for headphones in which the signal from the source equipment is not
directly applied to the earphone(s).

8.5.3 Method of measurement
The method of measurement is detailed below.

a) The headphone is brought under standard conditions for measurement, and an appropriate
signal of the rated source e.m.f. is then applied in series with the rated source impedance.
The output signal of the ear simulator shall be processed by appropriate filter(s), if
necessary.

NOTE The measurement repetition requirement for noise signal is similar to Note 2 of 8.3.4.2.

b) The sound pressure (level) in the coupler or ear simulator is then noted, and stated as the
result a) in 8.5.2.
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c) The source e.m.f. is then adjusted so that the voltage across the input connector of the
headphone is such that it would cause 1 mW to be dissipated in a pure resistance equal to
the rated impedance of the headphone.

d) The sound pressure (level) in the coupler or ear simulator is then noted, and stated as the
result b) in 8.5.2.

8.6 Frequency response
8.6.1 General

Frequency response of headphones or earphones shall be evaluated at least by one of the
following responses:

e coupler or ear simulator (including HATS) frequency response;
o field comparison frequency response, measured by a test person.

The field comparison frequency response is preferably accompanied @coupler or ear
simulator frequency response for confirmation by comparison of therQ

NOTE Two categories of methods of measuring frequency response a Qlfled in this standard £ se no
method has yet been developed that is universally applicable.

Coupler or ear simulator measurements, purely objective, arer ao ; S|m repeatab@ ufficient. They are,
therefore, most useful for production testing, quality contr comme peC|f|cat|ons

However, subjective assessments are still useful beﬁg the object| etho @) esults bear good relation to
those from subjective assessments are under re@ stagé‘

The two types of subjective assessmenpthemselves prodyce differegt r@ts as do the two types of ear canal sound
pressure level measurement. Thesm hods arg more time- Cco éng than coupler measurements, and are most
useful in product development r smalm h prod special products. No known objective method
produces a flat frequency re, pon charact rom an ne which is subjectively judged to produce wide band
uncoloured reproducti q \

8.6.2 Cou ﬂ\ or ear S|mulato§(@uding HATS) frequency response

8.6.2.1 Characteristic e*specified

The variation of the 8 Qd pressure (level) in the coupler or ear simulator as a function of
frequency, when a sinusoidal voltage of variable frequency, under standard measuring
conditions, is applied to the headphone in series with the rated source impedance. The type of
coupler or ear simulator and pinna used (see 7.3 if any) shall be stated in the results.

The value of this characteristic can also be deduced from measurements using:

e narrowband or wideband noise signals;

e impulse signals or other appropriate signals for impulse response calculation.

Especially, calculation of transfer function by Fourier transform of the impulse response is
recommended because it brings not only amplitude (level) frequency response but also phase
frequency response.

NOTE Information for measurements using impulse response are given in ISO 18233.

If one of these types of signal is used, it is the responsibility of the test house to show that the
results are equivalent to those obtained with sinusoidal signals.

8.6.2.2 Method of measurement

The method of measurement is detailed below.
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a) The headphone is brought under standard conditions for measurement, and a sinusoidal
source of variable frequency, at the rated source e.m.f., is applied in series with the rated
source impedance.

b) The frequency is then varied over at least the rated frequency range of the headphone (see
8.6.6), and the sound pressure (level) at each frequency is noted. This should be done
automatically, using a swept- or stepped-frequency source, and a chart recorder or plotter.
The chart speed and resolution, which should be stated by the manufacturer, shall be chosen
so that the specified accuracy of the results is obtained.

NOTE If the direction of the frequency sweep affects the results, the results with the frequency sweeping from
low to high should be used, and this should be stated in the results.

c) The results are presented graphically. If sound pressure level in decibels is plotted against
frequency on a logarithmic scale, the preferred scale has the same length representing
50 dB as represents one decade of frequency (see IEC 60268-1 and IEC 60263).

8.6.3 Free-field comparison frequency response 66

o2

8.6.3.1 Characteristic to be specified
gerence free s

field
by the source e.m.f. to the headphone which is required to piQduce a sound subj y equal
in loudness to the free sound field. It is normally expreé{\d in eC|beIs refen@)@&he value at

the standard reference frequency. \ \

8.6.3.2 Method of measurement (dlr%p

The quotient, as a function of frequency, of the sound pressu%

In order to apply this method, it | neces 0& two %nones with sufficiently similar
frequency response to allow ad%}uate accura of me ent to be worn simultaneously by
a test person (see Annex i) M

NOTE Similarity of r &ie within 2 dB is often ff|C|ent
a) The head % is brought underq |eld comparison conditions (see 7.4 and Annex C).
e

b) The test signals are 1/3 0 red bands of pink noise, covering at least the rated
frequency range (see For each band, the test person listens alternately to the free
field, with the hea §e removed, and then to the headphone, and the source e.m.f.
applied to the he in series with the rated source impedance, is adjusted until equal
loudness is obtalned. The adjustment may be performed by the test person or the test
supervisor, or automatically under computer control.

c) It has proved practical to begin the test sequence with the band centred on 1 kHz, proceed
higher in frequency to at least the upper limit of the rated frequency range, continue the tests
with descending centre frequencies, at least to the lower limit of the rated frequency range,
and then with increasing centre frequencies up to the 1 kHz band.

d) The tests shall be repeated with at least eight test persons. The individual test results differ
due to differences in head and pinna shape and size (see Annex E).

e) The results for all the test persons are averaged in each’/3 octave band, and the resulting
bar graph is presented as the free-field comparison frequency response of the headphone.
The standard deviation of the results in each band should be indicated on the graph. The
scales for the graph preferably shall be such that 50 dB is represented by the same length as
one decade of frequency.

8.6.3.3 Method of measurement (by substitution)

A headphone, whose free-field comparison frequency response has been measured as
described in 8.6.2.2, using a panel of at least 16 persons, may be used as a loudness
comparison reference for the measurement of other headphones. The reference headphone
shall be supplied with noise voltages equal to those obtained in its direct measurement. The
measurement shall be carried out in a quiet room, and the results, calculated as described in
8.6.3.2, shall state that a substitution method has been used.
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NOTE The accuracy of this method is greater if the characteristics of the reference headphone and the headphone
being tested are similar.

8.6.4 Diffuse-field comparison frequency response
8.6.4.1 Characteristic to be specified

The quotient, as a function of frequency, of the sound pressure of the reference diffuse sound
field by the source e.m.f. to the headphone required to produce a sound subjectively equal in
loudness to the diffuse sound field. It is normally expressed in decibels referred to the value at
the standard reference frequency.

8.6.4.2 Method of measurement (direct)

In order to apply this method, it is necessary for two earphones, with sufficiently similar
frequency response to allow adequate accuracy of measurement, to be worn srrqugtaneously by

a test person (see Annex E). 66
0

NOTE Similarity of response within 2 dB is often sufficient.

a) The headphone is brought under diffuse-field comparlson |ons (see 7.4 and

b) The test signals are1/3 octave filtered bands of novse, covering at%@\ rated
frequency range (see 8.6.5). For each band, the t4s n I@ens alte to the diffuse
field, with the headphone removed, then wit P‘e head \e and adjudss the source e.m.f.
applied to the headphone, in series With t ed so pedg@;tmtll equal loudness is
obtained. The adjustment may be p, ed b( st p or the test supervisor, or
automatically under computer co‘ro :

c) It has proved practical to bedin the test s&uence e band centred on 1 kHz; proceed
higher in frequency to the r limito ed frequency range, continue the tests
with descendmg ntre reque at lea e lower limit of the rated frequency range,
and then with § %smg centre eque{c‘;res up to the 1 kHz band.

d) The tests e repeated with telght test persons. The individual test results differ
due to dif ences in head an shape and size (see Annex E).

e) The results for all the t grsons are averaged in each/3 octave band, and the resulting
bar graph is present tle diffuse-field comparison frequency response of the headphone.
The standard degg n ‘of the results in each band shall be indicated on the graph. The
scales for the graph preferably shall be such that 50 dB is represented by the same length as
one decade of frequency.

8.6.4.3 Method of measurement (by substitution)

A headphone whose diffuse-field comparison frequency response has been measured as
described in 8.6.3.2, using a panel of at least 16 persons, may be used as a loudness
comparison reference for the measurement of other headphones. The reference headphone
shall be supplied with noise voltages equal to those obtained in its direct measurement. The
measurement shall be carried out in a quiet room, and the results, calculated as described in
8.6.3.2, shall state that a substitution method has been used.

NOTE See the Note to 8.6.3.3.

8.6.5 Free-field and diffuse-field ear canal sound pressure level frequency responses
8.6.5.1 Characteristics to be specified
The characteristics to be specified are as follows:

a) the free-field ear canal sound pressure level frequency response, which is the frequency
response when the sound pressure level produced by the headphone is measured in the ear
canal, averaged for a group of test persons, referred to the sound pressure level in the ear
canal when the test person is exposed to a free sound field;
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the diffuse-field ear canal sound pressure level frequency response, which is the frequency
response when the sound pressure level produced by the earphone is measured in the ear
canal, averaged for a group of test persons, referred to the sound pressure level in the ear
canal when the test person is exposed to a diffuse sound field.

NOTE 1 These characteristics are not applicable for earphones whose construction prevents measurement of
the sound pressure level in the ear canal.

NOTE 2 The two characteristics do notin general give the same results. At present, it is not possible to correlate
the results, nor to correlate either precisely with the results of other measurements.

8.6.5.2 Method of measurement (direct)

In order to apply this method, it is not necessary for two similar earphones to be worn
simultaneously by the test person.

a)

b)

The headphone is brought under free-field or diffuse-field comparison cgnditions (see
8.6.2.2 or 8.6.3.2 and Annex E). %

The test signals are'/3 octave bands of pink noise, covering at Ieﬂ%e rated frequency
range (see 8.6.5). For each band, the output voltage level of a ve all microphone in the
ear canal of the test person is measured through a 1/3 octa ﬁ with appropriatg gentre
frequency (see 7.5 and Annex B). The sound pressure Ier Id not exceed 85 ef. 20
micro Pa), but shall be sufficient to achieve a S|gnﬂ<‘€ e rat|o of at Iea for the
filtered microphone signal. 0

NOTE 1 It is necessary to use a meter with a sufflcwa5 Iong |nte \Qn time- constag)to measure the output

voltage from the microphone with the required acc nd th est s %sapplled for a time sufficient
for the meter to reach its steady state reading (| nex E) 6

The headphone is then carefully&ut on @t stp and the test signal is removed
from the system generati he sound f| and e)?to the earphone being measured.
The signal level is adj @u ing {/3 octav of noise centred on 500 Hz, so that the
filtered micropho ut sig el is wi 3 dB of that due to the sound field in the
same frequengy b%pd measured in iLST b) above. The filtered microphone output signal
level is the s ed for each 1@\@‘

The testhrson then rlﬂ

measurement in item c)

e band, as in item b).

he headphone and immediately replaces it. The
n repeated.

The headphone is t oved and the test signal restored to the sound-field generating
system. The meag ent in item b) is then repeated.

The results of the measurements in items c) and d) are then compared, and if there is a
difference exceeding 2,5 dB (for example, due to differences in the way that the headphones
are fitted) in any 1/3 octave band, the whole procedure is repeated.

NOTE 2 For some persons, the sound-field measurements are continually inconsistent. Such persons are
unsuitable as test persons.

NOTE 3 Differences in fitting the headphones may cause differences exceeding 2,5 dB.

The results of the measurements in items b) and e), and those in items c) and d), are
arithmetically averaged. The frequency response of the earphone, for each /3 octave band, is
given by

Lg=Le = Lg = (Le ~ Lg)s00 (1)
where
L; is the relative frequency response, referred to the response at 500 Hz (dB);
L is the filtered microphone output signal voltage level due to the earphone (dB);
Ly is the filtered microphone output signal voltage level due to the sound field (dB);
(Le —Lg)s00 is the difference between L, and Lg for the 500 Hz band (dB).

The measurements are repeated with at least eight test persons. The final results are
obtained by arithmetically averaging the values of L; for each band. These results may be
tabulated or presented graphically, the scales being preferably chosen so that 50 dB and
one decade of frequency are represented by the same length.
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NOTE 4 Instead of /3 octave bands of noise, the test signal may be a wideband noise, if a comparison test
shows that this does not introduce unacceptable inaccuracy. The use of wideband noise should be stated in the
results.

NOTE 5 The results should include details of the number of test persons used, if other than eight, and the
standard deviation of the results in each band.

8.6.5.3 Method of measurement (indirect)

The method of measurement is the same as given in 8.6.4.2, except that the sound field is
replaced by a headphone, previously calibrated by the method of 8.6.4.2, using at least 16 test
persons for increased accuracy. The use of the indirect method, and the type of calibrated
headphone, shall be stated in the results.

8.6.6 Rated frequency range

NOTE 1 This is a rated condition. 6
Characteristic to be specified: (96

The range of input frequencies, specified by the manufacturer, Q headphone is_iNjended
to reproduce. The manufacturer shall state the criteria o] h the selectlon o) limit
frequencies is based.

NOTE 2 Itis not at present possible to set limits for the fr cy rang ed on deviatio from a flat, or defined,
frequency response, because of difficulties in correlatu@ results suremc nh subjective evaluations.

8.7 Amplitude non-linearity \ e ;\ O‘ Q
8.71 General O\ \ *

Subclause 8.7 provid&§ specificatidﬁ\)n amplitu non-linearity of headphones and earphones.

NOTE For a @ explanation of djffer ays of measuring and expressing amplitude non-linearity, see
IEC 60268-2. Th&basic methods of meas\e t for the different ways are given in IEC 60268-3.

8.7.2 Harmonic distor: 7}3
8.7.21 Characteﬁgtlcs to be specified
The characteristics to be specified are as follows:

a) harmonic distortion of the nth order (n = 2 or 3), which is the ratio of the output sound
pressure at n times the input frequency to the total sound pressure, with the rated input
voltage applied in series with the rated source impedance;

b) total harmonic distortion, which is the ratio of the r.m.s. sum of the output sound pressures at
multiples of the input frequency to the total sound pressure, with the rated input voltage
applied in series with the rated source impedance.

These characteristics may be specified at the standard reference frequency or, preferably,
expressed graphically as a function of frequency.

8.7.2.2 Method of measurement
The method of measurement is detailed below.

a) The headphone is brought under standard conditions for measurement.

b) The input voltage is adjusted to be equal to the rated voltage, applied in series with the rated
source impedance, at the standard measuring frequency.

¢) The second and third harmonic distortion components of the signal from the measuring
microphone system, and/or the total harmonic distortion, are measured.
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NOTE It is obviously essential that the distortion in the measuring microphone system is much less than that in
the headphone.

d) The measurements may be repeated at other frequencies, or a swept- or stepped-frequency
measurement may be made, with automatic plotting of the results.

8.7.3 Modulation distortion
8.7.3.1 General

For a detailed explanation of modulation distortion, see IEC 60268-2.

8.7.3.2 Characteristics to be specified

The second and third order intermodulation distortions; when the signal is composed of two
sinusoidal signals, at 70 Hz and 600 Hz, with amplitude ratio 4:1, and has a pea@/oltage equal

to that of the rated input voltage. e

8.7.3.3 Method of measurement \ Q

The method of measurement is detailed below. Q\) Q\l\

a) The headphone is brought under standard mea con%ons and m he signal is
adjusted to the sum of two sinusoidal signals, z an Hz, wit litude ratio 4:1.
The peak voltage of the signal shall be e that%@a ated yt voItage
NOTE 1 The signal levels referred to the raté%r oIta%a shoutd' be 1&@ 0 Hz and -14,0 dB at 600 Hz.

b) The second and third-order modul |on d| omp s at the output of the measuring
microphone system are sure ave trum-analyzer. The second-order
components are at 53& Hx.and 67 and rd order components are at 460 Hz and
740 Hz.

NOTE 2 It is Ng/ essential that th \grnon in the microphone system is much lower than in the
headphone. 6 Qd

c) The second order modula$oQ &stortron expressed in decibels, is calculated as:

42 = 20 log {(Us3zg * Ug70)/ Ugoo} (2)

where the suffix |nd|cates the frequency, and the third order modulation distortion,
expressed in decibels, is calculated as:

Lyz = 20 log {(Us70 + Uz40)/Uspo} (3)

8.7.4 Difference-frequency distortion
8.7.4.1 Characteristic to be specified

The difference-frequency distortions of the second and third orders, when the input signals are
two sinusoidal signals, separated in frequency by 80 Hz, each giving half the rated input voltage
(see IEC 60268-2).

8.7.4.2 Method of measurement
The method of measurement is detailed below.
a) The headphone is brought under standard measuring conditions, and then the input signal is

changed to that required for the measurement (see 8.7.3.1).

b) The required difference-frequency components at the output of the measuring microphone
system are measured with a wave or spectrum-analyzer. A total difference-frequency
distortion meter may be used.

c) The second-order difference-frequency distortion, expressed in decibels, is calculated as:
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Lyq2 = 20 log (Usp - 11/2 Upy) (4)

and the third-order difference-frequency distortion as:
Lgg3 = 20 log {Usfa - t1 * Uapq - £2)/2 Upo} (5)

d) The measurements of second and third-order difference-frequency distortion may be carried
out using swept- or stepped-frequency signals, and a chart-recorder or plotter, the results
being presented graphically as functions of frequency.

8.8 Rated climatic conditions

NOTE These are rated conditions.
Characteristics to be specified:

66
a) rated temperature range; (9

O)
b) rated humidity range;
& N

c) rated air-pressure range.

These are the ranges, specified by the manufacturerc\\@\whicl@e headph@@ntended to
meet its specifications. \ \ G
%@ N

8.9 External electric and/or magnetj (f'y

8.9.1 Characteristics to be spec&ied 5\ O‘ Q6

.

The characteristics to be sgea\ed ar@\jollows:

a) the maximum di?it and altertatingycomponents of the electric and/or magnetic field
generated \ta d position im@&elative to the headphone, when the headphone is

supplied ‘@1 the rated voltage a standard reference frequency in series with the rated
source impedance; \
b) the maximum alternati d direct, if any) component of the electric and/or magnetic field

generated by any y equipment which forms part of the headphone system, at a stated
position in space“élative to the equipment, under stated conditions of supply and signal
voltage and frequency.

NOTE Although the accepted safety limits are far higher than the usual values of these field strengths, it is

recommended to keep these emissions as low as possible because the limits could be reduced as result of continuing
research. See IEC 61786 for information of measurement.

8.9.2 Method of measurement
The method of measurement is detailed below.

a) Alternating components of the electric and/or magnetic field may be measured with a
calibrated search coil (see IEC 60268-1).

b) Direct components of the electric and/or magnetic field may be measured with a suitable flux
meter.
8.10 Unwanted sound radiation

8.10.1 Characteristic to be specified

For a sinusoidal input signal at rated source e.m.f., in series with the rated source impedance,
and at any frequency within the rated frequency range, the sound pressure level produced in a
free-field at 0,1 m from the headphone, on the axis in a direction opposite to that of the normal
acoustic exit. The headphone is applied to the appropriate coupler or ear simulator.
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This characteristic is normally expressed as a graph of sound pressure level against frequency
on a logarithmic scale.

8.10.2 Method of measurement
The method of measurement is detailed below.

a) The headphone is brought under standard conditions for measurement in an anechoic room,
and a measuring microphone is placed at 0,1 m distance, facing the back of the earphone.

b) The signal is then changed to a swept- or stepped-frequency signal, at the rated voltage,
covering at least the rated frequency range, and the sound pressure level measured by the
microphone is plotted against frequency.

8.11 Sound attenuation

8.11.1 Characteristic to be specified

The attenuation of an external sound field, produced by the headpho§@%ressed in decibels

as a function of frequency. Q\)‘ Q\l\
o

The measurement shall be made as specified in I%DQSGQ \ 6
NOTE Headphones forming part of a system g|V|ng'|ve noise c pens&@@' active ear defenders) may

require a modified procedure.

8.11.2 Method of measurement

LI
8.12 Crosstalkattenuatlor68(mult| hannel he ho

8.12.1 CharacterlsActo e spedi 'Q

e.m.f. apphe he channel under t the sound pressure produced by rated source e.m.f.
applied to another, stated cha eNT characteristic is normally expressed as a graph of the
difference of the sound prﬁs e’levels in decibels against frequency on a logarithmic scale.

8.12.2 Method of asurement

The ratio of th d’pressure pro%ﬁ\\n the coupler or ear simulator due to rated source

The method of measurement is detailed below.

a) The coupler frequency response curve is measured (see 8.6.1). Any crosstalk controls shall
be set for minimum crosstalk.

b) The signal is then applied to another input channel, and the measurement repeated.
c) The difference in sound pressure levels is plotted against frequency.
d) The measurement may be repeated for other stated positions of crosstalk controls.

8.13 Application force

NOTE This is a rated condition.
8.13.1 Characteristic to be specified

The clamping force exerted by the headphone on a test jig simulating a human head.

8.13.2 Method of measurement
The method of measurement is detailed below.

a) The headphone is applied to a test jig as specified in ISO 4869-3.
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b) The application force is measured with an electric force gauge, or other device of sufficient
accuracy.

8.14 Physical characteristics, cables and connectors
8.14.1 Characteristics to be specified
The characteristics to be specified are as follows:

e the main dimensions;
e the weight of the headphone and of all auxiliary equipment;

e the length and type of cable, and, for coiled cords, the coiled length and the maximum
stretched length;

e the types of connectors used for the input to the system, and within the system (see
IEC 60268-11 and IEC 60268-12).
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9 Classification of characteristics
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Table 1 — Classification of characteristics

Clause/subclause Characteristics A® BP
4 Classification code and description Rd XC
7.3 Type of coupler or ear simulator X
8.1 Type of power supply X X
Rated supply voltage and frequency X X
Maximum power drawn from the power supply X X
8.2.1 Rated impedance X X
8.2.2 Rated impedance/frequency characteristic (ol R
8.2.3 Rated source impedance 66 T X
8.3.1 Rated source e.m.f. O X
8.3.2 Limiting values of input voltage \)‘\ Q %
8.3.3 Rated characteristic voltage Q Q
8.3.4 Rated characteristics of protective devices G’ 0(< X
8.5.1 Rated maximum or working sound pr eI \ g C) X
8.6 Rated frequency response @‘a mor 6-’ X
characteristics described in 6 lause C}
8.6.5 Rated frequency range N X
8.7.1 Rated harmomﬁ&tomon X
8.7.2 Rated mod&{atidrf distorti R
8.7.3 ed{lfference frequ§nty d| rtlo R
8.8 d €limatic conditions \(\ X
8.9 O Rated external ma n\lc%d R
8.10 Rated unwant% nd radiation R
8.11 Rated s@ ténuation R
8.12 Rate osstalk attenuation R
8.13 Rated application force X
8.14 Physical characteristics, cables and connectors:
— dimensions R
— weight
— length and type of cable, etc. X

— types of connectors

NOTE 1 Instead of the above (8.3.1 to 8.3.4), the corresponding characteristics related to power (see 8.4) may be

stated.

NOTE 2 To avoid misunderstandings or arbitrary references to national or international requirements on accuracy, it is
highly recommended that all physical values in data sheets published in accordance with the table are given including
guaranteed tolerances.

a
b

[

Code X represents essential data which shall be given in all cases.

Code R represents other data recommended to be given.

Column A represents data marked on the headphone or auxiliary equipment.

Column B represents data specified in a document available to the user before purchase.
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Annex A
(normative)

Pinna simulators for measurements
of headphones and earphones

The pinna simulators in IEC TR 60959 are primarily intended for hearing aid measurements,
including behind-the-ear hearing aids. Therefore, these pinna simulators have extra-large ear
protrusions, larger concha volumes and a simple ear canal inlet shape. This reduces their
suitability for supra-aural, circumaural, supra-concha, intra-concha and insert earphone
measurements.

The ear simulators used for measurements of headphones and earphones, e %rated in 7.3,
may occasionally bear uncertainty of the measured data due to the %é; y of identical
application of units to ear simulators. This defect is remarkable at measurements of
headphones for portable audio sets, that is intra-concha and inser{e ones.

a) This annex specifies a pinna simulator to consist of@)lmproved ear sm@ r for
measurement of headphones and earphones, bg(\com ination of the 11 ear
simulator.

b) For the purposes of this annex, the termsg f|n|t|or®}\ IEC ‘560&9 are applied.

c) The precise shape of the recommen na 3|mul r |s$S n Figures A.1 and A.2.
Cross-sectional shapes and dimgn s ar own in E§ A.3a, A.3b and A.3c and
Figures A.4a, A.4b and A.4c. Fighre A.3%shd#s hori and Figure A.4 shows vertical
sections, respectively. Fim&s A 3t A4 how ctions of the right pinna. The left

pinna is determined a&l ror m‘@ of the
h-quality rubber or elastomer, the shore-O0O

The pinna shall be m fr a hi
hardness ofg\\: easured at @&ce 15 mm forward to the ear canal opening should
i

be 35. Th ing date, until whi mechanical characteristics of the pinna simulator are
guaranteed, should be mdecéq ecessary. See also ISO 7619-1.

should be applied to the ear simulator in a mechanically stable
itton of the sound outlet of the earphone and the entrance of the
uld be checked carefully.

d) The earphone to be m
manner. The rela Q?@
simulated ear ca

e) The ear simulator comprises an occluded ear simulator as described in IEC 60711, extended
beyond the occluded ear simulator reference plane by an 8,8 mm long circular cylinder
having a diameter of 7,5 mm + 0,02 mm. The ear canal extension terminates at the ear
simulator reference plane and is connected to the pinna as shown in Figures A.3 and A.4.
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Figure A.1 — Shape of the recommended pinna simulator
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Figure A.3 — Cross-sectional shapes and dimensions
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The dots indicate the position of the pinna reference axis. The grid lines are spaced 10 mm. The
orientation of the cross-section is such that the front of the head is toward the left.
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Figure A.4 — Cross-sectional shapes and dimensions of the recommended
pinna simulator, vertical section
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Annex B
(normative)

Specification and conditions of use of a microphone
for use inside the ear canal

The following conditions have been found necessary:

a)

the microphone has a cross-sectional area of 5 mmZ or less within the area of the concha and
the first 4 mm of the ear canal;

in the remainder of the ear canal, the ratio of the microphone cross-sectional area to the ear
canal cross-sectional area is less than 0,6. (The average ear canal area of an adult is
45 mm?2.);

the volume of the microphone, including mounting parts, is less than Q%ﬁfn:”

the frequency response of the microphone is free of resona @ ich might affect the
result. Usually, it is sufficient if the responses due to neigh in /3 octave bandé\&pmk
noise do not differ by more than 3 dB;

the output voltage level of the microphone, with th d entrance seale@(g\least 15 dB
below that with the entrance open, at all measx frequ ncé
fix j

the microphone has suspending element @»stablet@gsmon in the ear canal.
The elasticity of these elements a ? dates eren anal dimensions, while
allowing easy insertion and remo hone

the microphone has been i pected by a appropr {ateW’ qualified physician, and certified,
with regard to the med;\ ects, &r safew

Q
(\\* (\\(\\
0 <9
*\

O
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Annex C
(informative)

Practical details of free-field comparison conditions

The following conditions have been found to give satisfactory results:

a)

the loudspeaker is arranged at head height for each seated listener, the reference axis being
directed through the reference point for the measurement. The distance between
the reference point of the loudspeaker (IEC 60268-5) and the reference point for the
measurement is at least 2 m;

NOTE 1 The reference point for the measurement is defined in ISO 4869-1 as the mid-point of a line joining the
listener's ear canal openings.

the sound pressure level produced by the loudspeaker does not deV|ate gh acircle of 150

mm radius, centred on the reference point for the measurem lying in a plane
perpendicular to the reference axis of the loudspeaker, by mor QH dB for any ofthe test
signals at frequencies below 4 kHz, nor by more than +2 requenmes betwéL kHz
and 12,5 kHz;

the sound pressure level produced by the Iouds;ﬁj\{} wit a sphe Qmm radius
centred on the reference point for the measuy ary by e than +2,5 dB for
any'/3 octave band of noise with centre f cy frﬂ H?) »5 kHz. The frequency
response of the loudspeaker, meas {uso I S|g should be free from sharp

ration;

peaks and dips, so as to avoid errqrs %
the sound pressure Ievel oduced by the lou ea%r at the reference point for the
measurement is fa|rly t( wé\g +5 dB ample) and approximately 70 dB (ref.
20 pPa) for all fr band

the total har stortion ofthe i | from the loudspeaker and that of the headphone do
not excee& nder the condﬂuge measurement. The free-field comparison frequency
t

response ®f the headphone taken into account when calculating the distortion;

NOTE 2 The distortion at lo ncies may exceed 2 % if this can be shown not to affect the accuracy of the
results. < )

Annex E also appgés with the exception of Clause E.3;
reference document IEC 60268-5.



_ 44— 60268-7 © IEC:2010(E)

Annex D
(informative)

Practical details of diffuse-field comparison conditions

The following conditions have been found to give satisfactory results:

a)

NOTE 1 The conditions in Clauses C.2 and C.3 are taken, in part, from ISO 4869-1.

the test person is seated in the optimum position in the diffuse field. The distance between
the reference point of the nearest loudspeaker and the reference point for the measurement
is 2 m or more (see Note 3);

NOTE 2 See the Note to item a) of Annex C.

NOTE 3 The distance of 2 m may be reduced to approximately 1,3 m if this can be sr@%ot to affect the
accuracy of measurement.

the sound pressure level, measured with an omnidirectional m,g one does not deviate,

at the six points above, below and to the right, left, front ck, on a sphere 0 \zﬂ mm

radius, centred on the reference point for the measuremen @y more than £ 2, r any of

the test signals within the range 100 Hz to 12,5 k test, the axis icrophone

is fixed in direction. If measurements are mad oth he sou mssure levels at

150 mm distance to the right and left of the ence oaL do no% y more than 3 dB;
t

the sound pressure level of the d|f ? d at the refere for the measurement,
measured with a unidirectional é‘r ne g a frorﬁﬁsndom sensitivity index of at

least 5 dB, does not vary wrth the |rect|o € axis microphone by more than 5 dB
for any 1/3 octave band o ¢ ise wrt freq om 500 Hz to 12,5 kHz;

NOTE 4 The number of diffgre dlrec hICh t surements should be made depends on the type of
microphone and the layout of the equi The dire s giving maximum and minimum sound pressure level

should be |dent|f|\ ach frequency and
NOTE 5 It (be ecessary to use mor, one loudspeaker, possibly fed with uncorrelated noise signals, in
order to avc@/«/ave interference effe

the sound pressure ley, e d|ffuse field at the reference point for the measurement is
fairly constant (W|th , for example) and approximately 70 dB (reference 20 puPa) for
all frequency ban

the total harmonic distortion of the diffuse field and that of the headphone do not exceed 2 %
under the conditions for measurement. The diffuse-field comparison frequency response of
the headphone has to be taken into account when calculating the distortion;

NOTE 6 See the Note 2 to item e) of Annex C.

Annex E also applies, with the exception of item c).
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Annex E
(informative)

Practical details of the subjective comparison and
ear canal sound pressure level conditions

The following conditions have been found to give satisfactory results:

a)

spectacles, earrings and anything else which might influence the position of the headphone
are removed or, in the case of a hair-style, re-arranged,;

the pinna of the test person do not show any unusual characteristic and, for the subjective
comparison, the test person's hearing falls within the normal range (see ISO 7029);

the dimensions of the ear canal(s) are compatible with safe insertion of the&rophone and
the maintenance of a stable microphone position;

for free-field measurements, the head position of the test p @Q fixed by means of
mechanical or optical aids;

the headphone is worn as intended by the manufachr, particularly p Qng the
application of the left and right earphones to the ap iate ears. The tes s normally
put the headphones on, but the measurement o eréor sho&ld eck an ect any obvious

errors; ‘a,
the test person listens for apprommaé s to the und ﬁlﬁg@ée field, and then to the

sound of the headphone for a sim r|od \6 h is follo a silent pause of 2,5s. The
test signals are applied without clisks; 5\

the test persons shou @&ve an V(planatlo fcient to ensure that the procedure is
correctly followed; Q 0
reference dc&né* ISO 7029:1 84{0\

O A\ \
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