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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 124 

____________ 125 

 126 

SOUND SYSTEM EQUIPMENT – 127 

 128 

Part 7: Headphones and earphones 129 

 130 

 131 

FOREWORD 132 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 133 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 134 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 135 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 136 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 137 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 138 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 139 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 140 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 141 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 142 
consensus of opinion on the relevant subjects since each technical committee has representation from all 143 
interested IEC National Committees.  144 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 145 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 146 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 147 
misinterpretation by any end user. 148 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 149 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 150 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 151 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 152 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 153 
services carried out by independent certification bodies. 154 

6) All users should ensure that they have the latest edition of this publication. 155 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 156 
members of its technical committees and IEC National Committees for any personal injury, property damage or 157 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 158 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 159 
Publications.  160 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 161 
indispensable for the correct application of this publication. 162 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 163 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 164 

IEC 60268-7 has been prepared by technical area 20: Analog and digital audio, of IEC technical 165 
committee 100: Audio, video and multimedia systems and equipment. It is an International 166 
Standard. 167 

This fourth edition cancels and replaces the third edition published in 2010, Amendment 1: 2020. 168 
This edition constitutes a technical revision.  169 

This edition includes the following significant technical changes with respect to the previous 170 
edition: 171 

a) ...; 172 

b)  173 

The text of this International Standard is based on the following documents: 174 

Draft Report on voting 

100/XX/FDIS 100/XX/RVD 
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 175 
Full information on the voting for its approval can be found in the report on voting indicated in 176 
the above table. 177 

The language used for the development of this International Standard is English. 178 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 179 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 180 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 181 
described in greater detail at www.iec.ch/publications. 182 

The committee has decided that the contents of this document will remain unchanged until the 183 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 184 
specific document. At this date, the document will be  185 

• reconfirmed, 186 

• withdrawn, 187 

• replaced by a revised edition, or 188 

• amended.  189 
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INTRODUCTION 190 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed 191 
that compliance with this document may involve the use of a patent. IEC takes no position 192 
concerning the evidence, validity, and scope of this patent right. 193 

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under 194 
reasonable and non-discriminatory terms and conditions with applicants throughout the world. 195 
In this respect, the statement of the holder of this patent right is registered with IEC. Information 196 
may be obtained from the patent database available at patents.iec.ch/. 197 

Attention is drawn to the possibility that some of the elements of this document may be the 198 
subject of patent rights other than those in the patent database. IEC shall not be held 199 
responsible for identifying any or all such patent rights. 200 
  201 
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SOUND SYSTEM EQUIPMENT – 202 

 203 

Part 7: Headphones and earphones  204 

 205 

 206 

1 Scope 207 

This part of IEC 60268, is applicable to headphones, earphones, headsets, and earsets, 208 
intended to be used on, or in, the human ear. It also applies to equipment, such as pre-amplifiers, 209 
passive networks and power supplies which form an integral part of the headphone system. 210 

It does not deal with: 211 

a) safety, for which reference should be made to IEC 62368-1 or another appropriate standard; 212 

b) the characteristics of microphones of headsets, for which reference should be made to 213 
IEC 60268-4; 214 

c) earphones and other devices for hearing aids, for which reference should be made to 215 
IEC 60118-0; 216 

d) headphones for audiometry; 217 

e) headphones and other devices which form part of an active ear-defender system, although 218 
some of its provisions may be applicable. 219 

f) active noise cancelation characteristics as covered by IEC 60268-24.  220 

This standard specifies the characteristics which should be included by the manufacturer in 221 
specifications, and relevant methods of measurement. It includes a classification of the different 222 
types of earphones, mainly characterized by the way in which the transducer is coupled 223 
acoustically to the ear, and a classification code which may also be used for marking. 224 

Rated conditions and characteristics in this standard are not strictly subject to measurement, 225 
except by the manufacturer. Measurement methods for rated characteristics are provided for 226 
the benefit of manufacturers for the purpose of test repeatability and data comparison. External 227 
test houses may then use the same method for verification of manufacturers' specifications. 228 

2 Normative references 229 

The following documents are referred to in the text in such a way that some or all of their content 230 
constitutes requirements of this document. For dated references, only the edition cited applies. 231 
For undated references, the latest edition of the referenced document (including any 232 
amendments) applies. 233 

IEC 60038, IEC standard voltages 234 

IEC 60050(801):1994, International Electrotechnical Vocabulary – Chapter 801: Acoustics and 235 
electroacoustics 236 

IEC 60086-1, Primary batteries. – Part 1: General 237 

IEC 60263, Scales and sizes for plotting frequency characteristics and polar diagrams 238 

IEC 60268-1, Sound system equipment – Part 1: General 239 

IEC 60268-2, Sound system equipment – Part 2: Explanation of general terms and calculation 240 
methods 241 

Full document details: 23/30478777 DC

http://www.avadocuments.com/doc/23-30478777-dc
http://www.avadocuments.com/doc/23-30478777-dc


IEC CD 60268-7 © IEC 2023 – 9 –   

IEC 60268-11, Sound system equipment – Part 11: Application of connectors for the 242 
interconnection of sound system components 243 

IEC 60268-12, Sound system equipment – Part 12: Application of connectors for broadcast and 244 
similar use 245 

IEC 60318-4, Electroacoustics – Simulators of human head and ear – Part 4: 246 
Occluded-ear simulator for the measurement of earphones coupled to the ear by means of ear 247 
inserts 248 

IEC 60318-7, Electroacoustics – Simulators of human head and ear – Part 7: 249 
Head and torso simulator for the measurement of sound sources close to the ear 250 

ISO 7619-1, Rubber, vulcanized and thermoplastic – Determination of indentation hardness – 251 
Part 1: Durometer method (Shore hardness) 252 

3 Terms and definitions 253 

For the purposes of this document, the following terms and definitions apply. 254 

ISO and IEC maintain terminology databases for use in standardization at the following 255 
addresses:  256 

• IEC Electropedia: available at https://www.electropedia.org/ 257 

• ISO Online browsing platform: available at https://www.iso.org/obp 258 

NOTE Any device included between a transducer as defined in 3.1 to 3.15 and the connector(s) for electrical input 259 
should be regarded as part of the transducer.  260 

3.1  261 
earphone 262 
electroacoustic transducer intended to be closely coupled to the ear  263 

[IEV 801-27-18, modified] 264 

3.2  265 
headphone  266 
assembly of one or two earphones on a headband 267 

Note 1 to entry:  The use of a headband (or chin-band) may be optional, e.g. in the case of intra-concha or insert 268 
devices. 269 

[IEV 801-27-20] 270 

3.3  271 
headset  272 
headphones equipped with a microphone 273 

3.4  274 
earset 275 
earphones equipped with a microphone 276 

Note 2 to entry:  This definition is included because the term appears in the catalogue of IEC publications 277 

3.5  278 
insert earphone 279 
small earphone that is attached directly to a connecting element, for example an earmould, 280 
inserted into the ear canal  281 
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[IEV 801-27-22, modified] 282 

3.6  283 
intra-concha earphone 284 
small earphone that fits in the concha cavity, with its acoustic exit close to the entrance of the 285 
ear canal 286 

3.7  287 
supra-aural earphone 288 
earphone applied externally to the outer ear and intended to rest on the pinna  289 

[IEV 801-27-23, modified] 290 

3.8  291 
supra-concha earphone 292 
earphone intended to rest on the ridges of the concha cavity  293 

3.9  294 
circumaural earphone 295 
earphone having a cavity large enough to cover the region of the head including the ear  296 

[IEV 801-27-24]  297 

3.10  298 
ear shell 299 
circumaural type of earphone hanging on the ear  300 

[IEC 60914]  301 

3.11  302 
stethoscopic headphone 303 
insert headphone by which the earphone(s) is/are coupled to the ears by means of a pair of 304 
rigid tubes, so that the assembly resembles a stethoscope 305 

3.12  306 
acoustically open earphone 307 
earphone which intentionally provides an acoustic path between the external environment and 308 
the ear canal  309 

3.13  310 
acoustically closed earphone 311 
earphone which is intended to prevent acoustic coupling between the external environment 312 
and the ear canal  313 

3.14  314 
closed-back earphone 315 
earphone which does not emit significant sound radiation from the back of the transducer to 316 
the external environment  317 

3.15  318 
open-back earphone 319 
earphone which emits significant sound radiation from the back of the transducer to the 320 
external environment 321 

3.16  322 
simulated programme signal 323 

signal whose mean power spectral density closely resembles the average of the mean power 324 
spectral densities of a wide range of programme material, in accordance with IEC 60268-1 325 
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Note 3 to entry:  This signal is called as “wide band signal” in a few standards.  326 

3.17  327 
head and torso simulator  328 
HATS 329 
simulator of a median adult human head and part of the torso extending in total from the top of 330 
the head to the waist and designed to simulate the sound pick-up characteristics and acoustic 331 
diffraction 332 

Note 3 to entry: The head simulator includes two pinna simulators, and at least one occluded-ear simulator. 333 

[SOURCE: IEC 60318-7, 3.1, modified – The preferred term "manikin" has been omitted.] 334 

4 Classification, designation and coding 335 

The following designations and classification codes shall be used: 336 

60268-7  IEC  XXXX  NNRN  N 337 

where 338 

60268-7-IEC is the standard form of prefix; 339 

• X (first letter) gives the principle of the transducer: 340 

D  electrodynamic (moving coil); 341 

E  electret (self-polarizing); 342 

F  piezo-electric (polymer); 343 

M  electromagnetic (moving armature or diaphragm); 344 

P  piezo-electric (ceramic); 345 

S  electrostatic (externally polarized); 346 

• X (second letter) gives the type of earphone: 347 

C  circumaural; 348 

E  intra-concha; 349 

H  earshell; 350 

I  insert; 351 

M  supra-concha; 352 

S  supra-aural; 353 

T  stethoscopic; 354 

An illustration of the types, except “H”, is given in Figure 1. 355 

• X (third letter) gives the intended nature of the acoustic coupling to the ear canal: 356 

L  acoustically open (controlled leakage); 357 

S  acoustically closed (minimum leakage); 358 

• X (fourth letter) gives the intended nature of the radiation to the external environment: 359 

C  closed-back (see 3.14); 360 

O  open-back (see 3.15); 361 

An illustration of the four possibilities defined in 3.12 to 3.15, and indicated by the third and 362 
fourth classification letters, is given in Figure 2; 363 
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• NNRN (first number) gives the impedance in ohms in "mantissa and exponent" form. (For 364 
example, 8 Ω as "08R0", 32 Ω as "32R0" and 600 Ω as "06R2"); 365 

• N (second number) gives the number of channels. 366 

The code, compiled in accordance with the above rules, may be used for marking. 367 

 368 

Figure 1 – Diagrammatic horizontal sections showing types of earphones 369 
and their spatial relationships with the pinna and/or canal entrance 370 
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 371 

Figure 1 (continued) 372 
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 373 

NOTE The transducers shown in the schematics are not necessary positioned in the centre of the housings or 374 
concentric to the ear canal. 375 

Figure 2 – Diagrams showing the four possible construction: 376 
acoustically open or closed, and closed- or open-back 377 

5 Marking of terminals, controls and polarity 378 

Requirements for marking terminals and controls are given in IEC 60268-1, and for polarity in 379 
IEC 60268-2. In addition, headphones which are intended to be worn with a particular earphone 380 
on each ear shall be marked to indicate the "left" and "right" earphones. If a colour marking is 381 
used, the "right" earphone shall be indicated by a red marking. For the sake of visually-impaired 382 
persons, it is recommended to indicate the left earphone by a projection of at least 1,5 mm 383 
diameter and 0,3 to 0,5 mm height. 384 

6 User instructions 385 

The user instructions shall include information on:  386 

• connector contact assignments (see IEC 60268-11); 387 

• controls and switches (if any); 388 

• microphone (if any); 389 

• diagram of the interconnections of the earphones (if more than one); 390 

• classification code (see Clause 4); 391 
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• description of the type of headphone. 392 

Information shall also be provided on the safe use of the headphone, using wording similar to: 393 

“To prevent possible hearing damage, do not listen at high volume levels for long periods, 394 
do not use the headphones while driving or cycling, or in any situation where you should be 395 
able to hear other sounds. As a guide to setting the volume level, check that you can still 396 
hear your own voice, when speaking normally while listening with the headphones."  397 

If the headphone is supplied with auxiliary equipment, information shall also be provided on: 398 

• pre-amplifiers and/or passive networks; 399 

• receivers (for cordless systems); 400 

• power supplies; 401 

• other parts, such as magnetic pick-up devices. 402 

7 Conditions for specifications and measurements 403 

7.1 Rated conditions 404 

For an explanation of the meaning of "rated conditions" and "rated value of a characteristic", 405 
reference shall be made to IEC 60268-2. 406 

The rated conditions for a headphone are:  407 

• rated impedance; 408 

• rated input voltage (or power, see 8.4); 409 

• rated noise voltage (or power, see 8.4); 410 

• rated source impedance (see note); 411 

• rated frequency range; 412 

• rated long-term maximum input voltage (or power); 413 

• rated maximum permanent noise voltage (or power); 414 

• rated power supply voltage (if any); 415 

• rated climatic conditions (temperature, humidity, air pressure); 416 

• rated damage limited input voltage; 417 

• rated application force. 418 

These values are taken from the manufacturer's specification and are not subject to 419 
measurement; they constitute the basis for measuring the other characteristics.  420 

For climatic conditions, reference is made to IEC 60268-1, and further information is given in 421 
IEC 60068-1 and IEC Guide 106. 422 

NOTE The performance of most types of headphones depends very little on the source impedance. However, in 423 
order to allow headphones of widely different impedances to be reasonably well-matched, in terms of the sound 424 
pressure level produced, to a single headphone output on other equipment, IEC 61938 at present specifies a source 425 
impedance of 120 Ω, intermediate between the lowest and highest likely impedances of available headphones.  426 

7.2 Standard conditions for measurement 427 

A headphone is working under standard conditions for measurement when all of the following 428 
conditions are fulfilled: 429 

a) at least one earphone is applied to the appropriate coupler or ear simulator, with the rated 430 
application force; 431 

Full document details: 23/30478777 DC

http://www.avadocuments.com/doc/23-30478777-dc
http://www.avadocuments.com/doc/23-30478777-dc


 – 16 – IEC CD 60268-7 © IEC 2023 

b) a sinusoidal voltage at the standard measuring frequency is applied, in series with the rated 432 
source impedance. The voltage shall be such that a sound pressure level of 94 dB (ref. 433 
20 µPa) is generated in the coupler or ear simulator. Unless otherwise stated, the standard 434 
measuring frequency shall be 500 Hz. The input signal shall be applied at the point where 435 
the signal from an amplifier or other equipment is applied when the headphone is in use. This 436 
point may be the input of a piece of auxiliary equipment, such as a preamplifier. 437 

 As an alternative, the manufacturer may specify this condition as being a signal voltage 438 
which dissipates a power of 1 mW in a pure resistance equal to the rated impedance of the 439 
earphone being measured. The output impedance of the amplifier used for headphones 440 
measurement shall be 2Ω or less in order to keep the output voltage constant; 441 

 NOTE Electrostatic, piezo-electric, electret condenser and cordless headphones are within the scope of this 442 
standard. The signal may be sent to the headphone by infra-red, radio, light or magnetic induction (either directly 443 
to the transducers or to a magnetic pick-up device and amplifier). These types of headphone are more easily 444 
dealt with by specifying the sound pressure level to be generated (the input signal being applied to the transmitter 445 
unit), rather than by specifying the power in the rated impedance. 446 

c) unless otherwise specified by the manufacturer, volume controls are set at minimum 447 
attenuation. For headphones supplied with a preamplifier, and for cordless headphones, the 448 
manufacturer shall specify a reference position of the gain control for use in measurements. 449 
Other controls shall be set at the designated "normal" positions, or at stated positions, 450 
preferably those giving the greatest range of frequency response. Balance controls shall be 451 
set for equal voltages at the terminals of the channels. Crosstalk controls shall be set for 452 
minimum crosstalk; 453 

d) if the headphone requires a power supply, the rated supply voltage and frequency are 454 
applied. 455 

7.3 Couplers and ear simulators 456 

The manufacturer should use the coupler or ear simulator which is specified in the international 457 
standard for the measurement of the headphone or earphone, for which results are to be 458 
published. The manufacturer shall state the type of coupler, ear simulator, or HATS used in the 459 
results.  460 

NOTE Examples of the international standards specifying the couplers and ear simulators are IEC 60318-1, IEC 461 
60318-2, IEC 60318-3, IEC 60318-5, IEC 60318-4, ITU-T P.57, 4.3 and the ear part of HATS (Head and torso 462 
simulator) in IEC 60318-7. 463 

If a different coupler or ear simulator not specified in the international standards was used, the 464 
manufacturer shall state its physical parameters, shape, dimension, volume of the cavity, etc., 465 
to maintain repeatability of measurement. 466 

7.3.1 HATS 467 

The HATS used for measurement shall comply with IEC 60318-7. The pinna simulator specified 468 
in normative Annex A is preferred. If a different pinna simulator is used, this shall be stated with 469 
the measurement results. 470 

NOTE Use of HATS for measurements above 10 kHz is outside the scope of IEC 60318-7. For this, IEC 60318-7 471 
recommends that a statistical analysis of the measurement data be carried out to determine the level of repeatability 472 
that can be achieved. This is especially necessary for measurements at frequencies higher than 16 kHz. Detailed 473 
requirements for these are under consideration. 474 

For the measurements using only the pinna and ear simulator of the HATS, the manufacturer 475 
should use the pinna specified in IEC 60318-7 or equivalent, see ITU recommendation P.58.  The 476 
shore hardness of the rubber pinna used shall be stated in the results, see ISO 7619-1 (2004). 477 

Information for the pinna simulator suitable for measurements of headphones is given in 478 
Annex A. 479 

If the coupler or ear simulator except specified in the international standards was used, the 480 
manufacturer shall state its physical parameters, shape, dimension, volume of the cavity, etc., 481 
to maintain repeatability of measurement. 482 
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