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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA SYSTEMS -
GUIDE TO THE RECOMMENDED CHARACTERISTICS

OF ANALOGUE INTERFACES TO ACHIEVE INTEROPERABILITY

FOREWORD

1) The Internatlonal EIectrotechnlcaI Commlssmn (IEC) |s a worIdW|de organlzat|on for standardlzatlon comprising

2)

3)

4)

5)

6)

7)

8)

9)

Internatignal Standard IEC 61938 has been prepared by IEC technical committee 10

video and-tmediasystemsand-eguipment

4o promote
C fields. To

this eng and in addltlon to other activities, IEC publishes International Standards, Technical“Spgcifications,

Technidal Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred t

in the [subject dealt with may participate in this preparatory work. International, governmenta

b as “IEC
interested
and non-

governmental organizations liaising with the IEC also participate in this preparation(lEC collabordtes closely

with the International Organization for Standardization (ISO) in accordance with"\conditions det
agreemgnt between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as pearly as possible, an iy
consensus of opinion on the relevant subjects since each technical committee has representati
interested IEC National Committees.

IEC Puplications have the form of recommendations for internationalr use and are accepted by IH
Commiftees in that sense. While all reasonable efforts are made<to)ensure that the technical con
Publicafions is accurate, IEC cannot be held responsible for<{the”way in which they are used
misintefpretation by any end user.

In ordef to promote international uniformity, IEC National"Committees undertake to apply IEC H
transpafently to the maximum extent possible in their (national and regional publications. Any
between any IEC Publication and the corresponding natiohal or regional publication shall be clearly
the lattg

=

IEC its¢lf does not provide any attestation of cenformity. Independent certification bodies provide
assessinent services and, in some areas, access to |[EC marks of conformity. IEC is not responsi
service$ carried out by independent certification bodies.

All useris should ensure that they have thellatest edition of this publication.

No liabjlity shall attach to IEC or itg"directors, employees, servants or agents including individual 4
membefs of its technical committees-and IEC National Committees for any personal injury, property
other damage of any nature whatsoever, whether direct or indirect, or for costs (including lega
expenses arising out of the.publication, use of, or reliance upon, this IEC Publication or any
Publicafions.

Attentidn is drawn to the Normative references cited in this publication. Use of the referenced pul
indispepsable for the,cofrect application of this publication.

Attentign is drawh o the possibility that some of the elements of this IEC Publication may be thg
patent fights. IEC shall not be held responsible for identifying any or all such patent rights.

ermined by

ternational
n from all

C National
ent of IEC
or for any

ublications
divergence
ndicated in

conformity

ble for any

xperts and
damage or
fees) and
other IEC

lications is

subject of

0: Audio,

This third edition cancels and replaces the second edition published in 2013. This edition
constitutes a technical revision.

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

edition:

a) electric tolerance is standardized,;

b) recommended value of output source impedance is adjusted;

c) value of 6 Q is additionally recommended to impedance-defined loudspeaker systems;

d) values in each table are chosen with respect to the state of the art and representative of

best practice in industry.
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The text of this International Standard is based on the following documents:

CDV Report on voting
100/2879/CDV 100/2996/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The commlttee has decided that the contents of th|s document WI|| rema|n unchanged until the
stability g v v elated to
the specific document. At this date, the document will be

e reconffirmed,
e withdfawn,
e replaged by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

The first edition of IEC 61938 was derived from |IEC 60268-15, IEC 60574-4 and |IEC 60933-1
and also from related proposals which had been submitted up until the date of this revision.
IEC 60268-15 was the first standard to address 'interoperability' — the ability of equipment
from different manufacturers to be assembled into a system with full compatibility at every
'interface’. The aim of the previous revision was to make the intention of this document easily
comprehensible by using widely used terminology in the title and text of the document. The
purpose of this revision is to expand the measurement frequency range in step with the
progress of recent equipment.

The features of the revision are the following:

a) unification and arrangement of existing related standards, including effectivéproposals
which have been submitted;

b) extension of the measurement frequency range.

NOTE Th¢ standard numbers mentioned above correspond to the revised numbers, if applicable.
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MULTIMEDIA SYSTEMS -
GUIDE TO THE RECOMMENDED CHARACTERISTICS
OF ANALOGUE INTERFACES TO ACHIEVE INTEROPERABILITY

1 Scope

This document gives guidance on current practice for the characteristics of multimedia
analogue interfaces to achieve interoperability between equipment from different
manufacturers. It is not a performance standard

Recommendations for interfaces for equipment used in vehicles, and for afialogue video
interfaces for broadcast and similar equipment, are not given.

Refer to |[EC 60958 for the interconnection of digital signals.

Figure 1|shows in a diagram the possible interfaces of the audie”and video soufces and
destinatigns.
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Low voltage source
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Peripheral equipment

| Microphone | I =—
10 Pre-
Record player ~——_ | amplifier
High/low sensitivity
2 12/1 GHz Digital satellite 12.2 Headphones
converter radio tuner = =
8.2
12/1 GHz Satellite TV tuner |—>> 13 1 Active
_ converter analogue or digital | —=—ry =3 L?Udsspec ker
® oxe
© 8.2
é | Terrestrial TV tuner '?’3} 13.1 Y
o analogue or digital |——> : udio pqwer
o g d = amplifier
,2 | Auxiliary ||=::> 1
: |
R 8.2
e Y—‘ AM/FM radio tuner |=:> Loudspepaker
4 boxes
5
——————" Video camera or | 8.3 e 8.3
=———x>{ Camcorder E; ——=| Video mpnitor
—_ 8.2 3
. = 5
'—’I Video tape recorder | 8.3 o
———— == > ?":
]
~—TAudio tape cassette']» 8.2 2
| recorder analogue = 2
9.1 2
Digital audio t @
| Digital audio tape
EI::;» —] recorder:\DAT, DCC,, é’
= Minidisc, ...
|CD writeable recorder |——>
CD/CD-i/CD-ROM 8.2
SACDDVDBD |e——=~
Laservision player
Auxiliary —
USB-DAC
Systern Still picture camera Printer
control
Bus Personal/home
computer
oTT
Portabl di 12.3 Portabl di
ortable audio ortable audio
equipment — headphones/earphones
Remote Equaliser or - C
control re?/erberation unit Digital sound Digital video processor
emitter (analogue) processor and memory

Low voltage

“ or RF level “
9.1

0,5 V rated level

ﬂ_ Power level

IReal time signal sources (

Micro|

or pre-recorder signals |_|

IEC

NOTE The numbers indicated above the arrows refer to the appropriate clause or subclauses of this document.

Figure 1 — Audio and video sources and destinations
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2 Normative references

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

IEC 60038, IEC standard voltages

IEC 60094-2, Magnetic tape recording and reproducing systems — Part 2: Calibration tapes

IEC 60268-1, Sound system equipment — Part 1: General

IEC 6026

IEC 6026

IEC 6026

IEC 6026
interconn

IEC 6026
connecto

IEC 6026
connecto

IEC 6026
and simil

IEC 6060
Part 11:
fixed con

IEC 6095

ITU-R B
televisior

8-3, Sound system equipment — Part 3: Amplifiers
8-5, Sound system equipment — Part 5: Loudspeakers
8-7:2010, Sound system equipment — Part 7: Headphones and>earphones

8-11:1987, Sound system equipment — Part 11: Application of connector
ection of sound system components

8-11:1987/AMD1:1989, Sound system equipment — Part 11: Applid
's for the interconnection of sound system caomponents

8-11:1987/AMD2:1991, Sound system~"equipment — Part 11: Applid
's for the interconnection of sound systém components

8-12, Sound system equipment = Part 12: Application of connectors for h
ar use

3-11:1992, Connectors_for frequencies below 3 MHz for use with printed
Detail specification, for concentric connectors (dimensions for free conne(
nectors)

8:2016, Digital .audio interface — ALL PARTS

[.1700:2005, Characteristics of composite video signals for conventional
systems

s for the

ation of

ation of

roadcast

boards —

tors and

analogue

3 Terms and definitions

For the p

urposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

addresse

S:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

luminance signal

electrical

signal representing the luminance of the television picture elements

[SOURCE: IEC 60050-723:1997, 723-05-56, modified — Note has been deleted.]


http://www.electropedia.org/
http://www.iso.org/obp
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3.2

chrominance signal

electrical signal that is associated with the luminance signal to convey colour information; in
practice this signal is made up of two components

[SOURCE: IEC 60050-723:1997, 723-05-57]

3.3

Y" signal

VBS signal

combined signal consisting of

— a lumjnance signal:

— blank|ng and synchronizing signals.

Note 1 to eptry: The Y" signal is the composite video signal (CVBS signal) without the C" signal.

3.4
colour s|gnal

c" signjl
chrominance signal with burst signal included, modulated on a subcarrier

3.5
composi'te video signal
CVS signal

combined signal consisting of

— a lumjinance signal,;
— a colgur signal.

3.6
composifte video, blanking and synchronization signal
CVBS signal

combined signal consisting of

— alumjnance signal;

— acolqur signal;

— blank|ng and synchronizing signals.

3.7
blanking| signal

signal uded to,control the suppression of the signal conveying picture informatign during
certain parts’ of the scanning period, for example, during fly-back

[SOURCE: IEC 60050-723:1997, 723-05-37, modified — Example has been deleted.]

3.8
synchronizing signal
signal used to determine the timing for the scanning processes in transmission and reception

[SOURCE: I|EC 60050-723:1997, 723-05-36]

3.9

interface

shared boundary between two pieces of equipment, defined by functional characteristics,
common physical interconnection characteristics, signal characteristics and other
characteristics, as appropriate
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[SOURCE: ISO/IEC 2382-9:1995, definition 09.01.06, modified — Definition has been
adapted.]

3.10

minimum output voltage

voltage measured across the rated load impedance of a piece of equipment, and related to
a minimum input signal limited by signal-to-noise ratio

3.1

maximum output voltage

voltage measured across the rated load impedance of a piece of equipment and related to a
maximum input signal limited by non-linearity

3.12
rated solirce impedance
internal impedance, stated by the manufacturer, of the source supplyingthe’signal to the
piece of ¢quipment

Note 1 to gntry: Unless otherwise specified, the rated source impedance is assufmed to be a constant pure
resistance.

Note 2 to entry: The manufacturer may also give the range of source impedances which he considers folerable in
practice.

Note 3 to ¢ntry: Multiple values, or a range of values, may be specified, providing the corresporjding rated
(distortion-|imited) output voltages and/or powers are also stated.

3.13
input impedance
internal impedance measured between the input terminal and its corresponding feturn of
the piece of equipment

3.14
rated sofirce e.m.f.
e.m.f. specified by the manufacturer which, when connected to the input terminals|in series
with the |rated source impedance, gives rated distortion-limited output voltage ag¢ross the
rated loafl impedance at an appropriate setting of the controls

3.15
minimum source e.mf: for rated output voltage
e.m.f. thgt, when cOohnected to the input terminals in series with the rated source impedance,
gives rat¢d output voltage across the rated load impedance with the volume control(g), if any,
set for maximum® gain and the tone control(s), if any, set as specified for rated cgnditions

3.16
rated load impedance
impedance, specified by the manufacturer, to which the output terminals are to be connected
for measuring purposes

Note 1 to entry Unless otherwise specified by the manufacturer, the rated load impedance shall be assumed to
be a constant pure resistance.

Note 2 to entry Multiple values, or a range of values, may be specified, provided the corresponding rated
(distortion-limited) output voltages and/or powers are also stated.

3.17

output source impedance

internal impedance measured between the output terminal and its corresponding return
under specified conditions
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3.18

rated output voltage

voltage specified by the manufacturer, measured across the rated load-impedance of a
piece of equipment

3.19

overload source e.m.f.

maximum source e.m.f. for which a piece of equipment, connected as for rated conditions
and with an appropriate setting of the volume control, can deliver an output voltage
10 dB below the rated distortion limited output voltage without exceeding the rated total
harmonic distortion

3.20
externally powered microphone
microphojpne containing internal active circuitry that obtains its operating power |from an
external gevice to which it is connected

3.21
powered| input
point on p device at which an externally powered microphone may be connected

Note 1 to gntry This is a terminal which serves as an input for signals fromwa microphone and also a$ an output
for power tp the microphone.

3.22
P12
designatipn of a specific phantom power supply system

3.23
P24
designatipn of a specific phantom power.supply system

3.24
P48
designatipn of a specific phantom power supply system

4 General conditions
All voltages are RMS voltages, unless otherwise indicated.

Impedanges,‘of audio circuits are valid in the frequency range of 20 Hz to| 20 kHz,
unless otherwise indicated.

Electrical tolerance is +5 %, unless otherwise indicated.

Tables containing tolerances indicate that the equipment should operate over the entire
range of possible values, but may not meet all of its specifications at the given limits.

5 Power supply

5.1  Alternating current (AC) power supply voltages and frequencies

For AC power supply voltages and frequencies, refer to IEC 60038.

For special applications, for example ships and aircraft, other voltages and/or frequencies
and the permissible tolerances are subject to agreement between manufacturers and users.
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5.2 Direct current (DC) power supply voltages

DC power supply voltages and the permissible tolerances are given in Table 1. The
equipment should operate over the range of voltages given, but may not necessarily meet
all of its specifications at the given limits.

Table 1 — Direct current (DC) power supply voltages and tolerances

Rated Operating voltage/cell
voltage/cell v
Type of power supply
Lower Normal Upbper limit
\% limit voltage PP

Primary bfatteries

— Alkalijmanganese, zinc chloride-zinc 1,5 1,0 1,5 1,65

— Lithiufn (organic electrolyte) 3,0 2,0 3,0 3,7

Secondary batteries:

— Lead-fcid, except vehicle batteries 2,0 1,8 2,0 2,2

— Lead-acid, vehicle batteries 2,0 1,8 2,4 2,6

— Nickel-cadmium 1,2 1,1 1,2 1,4
5.3 Pdgwer supply feed for microphones
Refer to P.3, 9.4, and 9.5.
6 Intefconnections
6.1 Cdnnections
6.1.1 General
Signal cables shall have the appropriate electrical characteristics to permit the trpnsfer of
signals between the parts of'a system without unacceptable impairment.
NOTE The¢ degree of impaitment which is unacceptable depends on the system specification and the need to
comply with other International Standards, such as those concerning electromagnetic compatibility.
6.1.2 Characternistics of cables
6.1.2.1 General
The followimgTharacteristics of tabtesshoutdbetakemimtoaccount:
6.1.2.2 Resistance of the conductors

A resistance of less than one-hundredth of the load impedance is usually acceptable for

loudspea

ker connections. For other applications, values of one-tenth are acceptable.

Long cables may therefore require conductors of a larger cross-sectional area than those of
short cables.

6.1.2.3

Insulation resistance

An insulation resistance of 50 MQ is usually acceptable.
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6.1.2.4 Magnetic and electromagnetic interference susceptibility of interconnections

The use of untwisted pairs or single conductors with separate return paths is a common
source of magnetic and electromagnetic interference at both audio and radio frequencies,
especially for loudspeaker wiring, and should be avoided. A description of the methods of
avoiding such interference is given in Annex A.

6.1.2.5 Reactance of conductors

The acceptable values vary too widely to give more than general guidance. The cable
should not appreciably affect the signal being carried. In the absence of particular
requirements, the inductive reactance of the cable should not cause more than 1 dB
change in response over the frequency range of interest. The capacitive reactance
between WWM' with the
load impg¢dance, should be greater than the rated load impedance, at the highest.frequency

of interegt.

While it s not recommended to use cables in which single conductors carry differ¢nt audio
signals, the capacitive reactance between conductors in this case.'should excegd 1 000
times the| load impedance at the highest frequency of interest.

6.1.2.6 Capacitance from conductor to screen

The acceptable value varies too widely to give more than _general guidance. In the alysence of
particula requirements, the capacitive reactance of a coaxial cable, in parallel with| the load
impedange, should be greater than the rated load impedance. The capacitance betwgen each
conductor of a balanced pair and its screen should‘be equal within 7,5 %. A closer [olerance
is desirable.

NOTE The¢ 7,5 % tolerance, which can be achieved® using normal cable manufacturing methodp, ensures
preservatign of adequate common mode rejectionin balanced circuits (see Whitlock, JAES, 1995-06). The
electromagnetic interference rejection of such circuits is dependent on impedance balance.

6.1.2.7 Characteristic impedance

This is ugually only important for.high-frequency signals (such as digital signals in actordance
with IEC 60958).

6.1.2.8 Continuity of screening

In some ppplications, the screen is connected to contacts of connectors at both ends of the
cable. In|other cases, the screen is connected at one end of the cable only. When the screen
of a balapced.-¢able is interrupted, for example to prevent the flow of circulating currents, such
interruptipn/should be at the receiving end of the signal path. The screen of a coajial cable
should not.vbe interrupted. Connections between equipment should comply with the
requirements of AES48.

The screening of signal cables and connectors shall not be used as a means for the
preservation of safety earth continuity for the prevention of electric shock hazard.

6.1.2.9 Efficiency of screening

The use of screening is meant to reduce the unwanted effects of electromagnetic
disturbances, such as:

a) in reducing crosstalk between conductors in the same cable;

b) in reducing emission of unwanted signals from the cable;

¢) in maintaining immunity from external signals entering via the cable.

NOTE These characteristics are related, but good performance in one respect does not ensure good
performance in another.
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6.2 Connectors

For connectors used within the system, refer to the International Standards cited in Clause 2.

7 Marking and symbols for marking

71 Marking

Terminals and controls shall be adequately marked to give information regarding their function,
characteristics and polarity.

The marking shall be such that it is possible to adjust the controls and to identify their
positions| with sufficient accuracy in connection with the information given in [the user
instructiops.

7.2 Symbols for marking

Marking [preferably should be composed of letter symbols, signs,-numbers and| colours,
which afe internationally intelligible. Refer to IEC 60027, IEC.60417, IEC 60p17 and
IEC 61293 for such symbols of marking.

Markings|not included in the above-mentioned standards shall'be clearly explained ir| the user
instructiops.

8 Electrical recommended values

8.1 Gdgneral purpose output/input

In order|to preserve the maximum flexibility of use and compatibility in the design of
equipment, all inputs of destination equipment, and all outputs of source equipgment for
general gpplications shall have the same specifications. These are termed "general purpose
input/output"”.

The manpfacturer may choose to designate some or all of these input/outputs for particular
purposes. For example,~the general purpose input/output for audio signal wWould be
designated for tuner, fortape recorder, or for auxiliary input, in order to simplify the gperation,
but the specification of.all such inputs and outputs nevertheless shall be identical.

8.2 Ggneral purpose audio output/input

8.21 Audio-only interfaces for consumer equipment

Table 2 gives the values for audio-only interfaces.

Table 2 — General purpose values for audio-only interfaces

Output 2 Input
Recommended Recommended

values values
Output source impedance <2,2 kQ Rated source impedance 2,2 kQ
Rated load impedance 22 kQ Input impedance >22 kQ
Rated output voltage 0,5VvPb Rated source e.m.f. 0,5Vve
Minimum output voltage 0,2Vve ﬁﬂd?éft”%ﬁ;’;‘?e e.m.f. for rated 0,2V
Maximum output voltage 2vd Overload source e.m.f. >28Vf

Specifications of values of impedance may be extended to cover the frequency range 2 Hz to 200 kHz, if
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required.

2 The output voltages are measured with the rated load impedance connected.

b The value corresponds to:

a) an aerial input level of 40 dB (pW) for FM radio tuners, i.e. 0,86 mV across 75 Q or 1,73 mV across

300 Q. The modulation factor is 54 %;

an aerial input e.m.f. of 1 mV for AM radio tuners. The modulation factor is 30 %;

of the relevant television system (see ITU-R BT.1700). The modulation factor is 54 % for bot
FM.

a vision carrier input level of 70 dB (nV) for TV sound tuners, having the sound to vision carrier ratio

h AM and

The modulation factor of the above signals is based on the average modulation factor of the relevant

emissions, averaged over at least 15 s;

b) th nufpuf of o h;pg playar OF ml\n“‘r\r’ whaen rgprnAuning a—calibration fc\pa n—accord ance Wlth
IEJC 60094-2;

c) thp output of a digital audio source (see footnote to table 9), when reproducing a (Sinewdve signal
recorded at a level 12 dB below "full scale" (see footnote to table 9, item c) recorded‘digital s|gnal;

d) a pource level equal to the average level of the system in other cases.

¢ The vdlue corresponds to:

a) a|evel of 8 dB below the recording level given in footnote to table °, item/b) above, in the casg of a tape
player or monitor;

b) thp minimum source e.m.f. to the input of the system (8 dB below the«rated source e.m.f.) in other cases.

The vglue as shown is not specified for tuners.

In the|case of a digital audio source (see footnote to table 8)\it is not necessary to define al minimum

output|voltage since it is directly related to the rated output voltage.

4 The vdlue corresponds to:

a) thp maximum r.f. input signal level and maximum_modulation in the case of tuners. In some |countries,
FM emissions may exceed the rated maximum system deviation, while in others this is not perrpitted. AM
emissions employing high-efficiency modulationitechniques may produce at the receiver an audio output
vdltage corresponding to an apparent modulation of more than 100 %, up to approximately 150|%;

b) thp maximum recording level in the case.of a tape player or monitor;

c) the "full scale" level, which is the sinewave signal having positive and negative peak values reppresented
byl the digital values of 7FFFH and ;8001H in a 16-bit system in the case of a digital audio squrce (see
foptnote to table 9). In the compact disc specification, these values correspond to a maximpm (RMS)
arlalogue output voltage of 2,V*+'3 dB;

d) the input of the system when applying the overload source e.m.f. (12 dB above the rated soufce e.m.f.)
infother cases.

¢ In the|case of a tape,reeorder, the value which produces the same intensity of the magnetic figld as that
of the|calibration tape.in accordance with I[EC 60094-2.

f For inputs intended only for the connection of analogue sources, the value is greater than or equal to 2,0
V. Fop inputs_intended for the connection of analogue outputs of digital audio sources (see fqotnote to
table 9), the~value is greater than or equal to 2,8 V.

9 The digital audio source may be a compact disc (CD) player, a digital audio tape (DAT/DCC) r¢corder or
player—a—tetevister—+ecetver—with—dighal-seound—receptiontacHities—ora—receiverfor—dightataudie-broadcast

(see footnote table ", below).

For NICAM receivers, the relationship between the levels of alignment level tones transmitted by the

broadcasting authorities and the maximum digital coding level, and between the levels of alignment level

tones in mono and stereo modes, may vary in different countries. See:
a) EBU Techn. SPB 424 (3rd Ed.)

b)
and BBC, London 1988.

NICAM 728: Specification for two additional digital sound channels with system | television, IBA, BREMA

8.2.2
and video signals are present on the same connector or cable

Table 3 gives the values for audio signals for professional interfaces. This table
apply to interfaces for broadcasting equipment. See Table 14.

Interfaces for professional equipment and consumer equipment where audio

does not
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Table 3 — General purpose values for audio signals for professional interfaces

Output 2 Input
Recommended Recommended

values values
Output source impedance <1 kQ Rated source impedance 1 kQ
Rated load impedance 10 kQ 9 Input impedance >10 kQ
Rated output voltage 0,5Vv?® Rated source e.m.f. 0,5Ve
Minimum output voltage 0,2V¢ Minimum source e.m.f. for rated 0,2V

output voltage

Maximum output voltage 2vd Overload source e.m.f. >2.8Vf

a

b

The oytput voltages are measured with the rated load impedance connected.
The vglue corresponds to:

a) ar| aerial input level of 40 dB (pW) for FM radio tuners, i.e. 0,86 mV across 75 Q-or 1,73 hV across
300 Q. The modulation factor is 54 %;

ar aerial input e.m.f. of 1 mV for AM radio tuners. The modulation factor is 30-%

a \vision carrier input level of 70 dB (pV) for TV sound tuners, having thesqund to vision carrier ratio of
the relevant television system (see ITU-R BT.1700). The modulation factoeris 54 % for both AM|and FM.

The nmodulation factor of the above signals is based on the average\modulation factor of th¢ relevant
emissipns, averaged over at least 15 s;

b) thp output of a tape player or monitor, when reproducing )a calibration tape in accordpnce with
IEIC 60094-2;

c) the output of a digital audio source (see footnote to‘table "), when reproducing a sinewave signal
reforded at a level 12 dB below "full scale" (see footnoté& to table 9, item c) recorded digital sighal;

d) a pource level equal to the average level of the system in other cases.
The vdlue corresponds to:

a) a|evel of 8 dB below the recording level given in footnote to table P, item b) in the case of a tape player
orlmonitor;

b) thp minimum source e.m.f. to the input of the system (8 dB below the rated source e.m.f.) in otHer cases.
The vdlue as shown is not specified-for-tuners.

In the [case of a digital audio source (see footnote to table M), it is not necessary to define a minimjum output
voltage since it is directly related to the rated output voltage.

The vdlue corresponds te:

a) thp maximum r.f. input signal level and maximum modulation in the case of tuners. In some |countries,
FW emissions,may exceed the rated maximum system deviation, while in others this is not permitted. AM
emissions employing high-efficiency modulation techniques may produce at the receiver an audio output
vdltage corresponding to an apparent modulation of more than 100 %, up to approximately 150 |%;

b) thp makimum recording level in the case of a tape player or monitor;

c) the "“full scale" level, which is the sinewave signal having positive and negative peak values rejpresented
by the digital values of 7FFFH and 8001H in a 16 bit system in the case of a digital audio source (see
footnote to table "). In the compact disc specification, these values correspond to a maximum (RMS)
analogue output voltage of 2 V + 3 dB;

d) the input of the system when applying the overload source e.m.f. (12 dB above the rated source e.m.f.)
in other cases.

In the case of a tape recorder, the value which produces the same intensity of the magnetic field as that
of the calibration tape in accordance with I[EC 60094-2.

For inputs intended only for the connection of analogue sources, the value is greater than or equal to
2,0 V. For inputs intended for the connection of analogue outputs of digital audio sources (see footnote to
table M), the value is greater than or equal to 2,8 V.

The rated load impedance should be 1 kQ for professional applications.

The digital audio source may be a compact disc (CD) player, a digital audio tape (DAT/DCC) recorder or
player, a television receiver with digital sound reception facilities or a receiver for digital audio broadcast
(see footnote to table ').

For NICAM receivers, the relationship between the levels of alignment level tones transmitted by the
broadcasting authorities and the maximum digital coding level, and between the levels of alignment level
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Output 2 Input

tones in mono and stereo modes, can vary in different countries. See:
a) EBU Techn. SPB 424 (3rd. Ed.)

b) NICAM 728: Specification for two additional digital sound channels with system | television, IBA, BREMA
and BBC, London 1988.

8.3 General purpose video input/output

Values for general purpose video input/output are given in Table 4 and in accompanying
notes.

Table 4 — General purpose recommended values for video signals

Recommended values
Input/output
NTSC PAL SECAM
Rated impedance 2 75 Q
Composit¢ video signal ° 1 Vp—p + 3 dB
- Y" signdl o> f Ny +3dB
— C" signgl & f 0,286 V__ 0,3V __ Ngt
p-p p-p .
applidable
+ 3 dB +3dB
Primary clour (RGB) signal 9: 0,7V+0,1Vvdf
difference|between peak value and blanking level
Superimppsed DC component - OVito+2V

a8 The specified signal voltages should be measured.@nder matched conditions.

b Differdhce between peak white level and synchtonizing level. Synchronizing level should comply With ITU-R
BT.1700. For the possible effects of non-standard synchronizing level, see IEC 60107-6.

¢ The values given in the table are thesstandard peak-to-peak amplitudes of the colour reference|burst (for
NTSC| and PAL) and of the unmodulated dB chrominance carrier (for SECAM). The corrgsponding
amplithde for PAL 100/0/100/0 colour bars is 885 mV, and for NTSC 100/7,5/100/7,5 colour| bars the
amplityde is 835 mV.

4 For the analogue monochromeé “signals, the difference between any two primary colour signals [and other
parampters such as Y and )vision colour signal shall not exceed 0,5 dB. The peak values ¢f primary
colour|signals are those(that give rise to a peak white luminance signal.

¢ The Y signal consists-of the composite signal according to ITU-R BT.1700 without the burst and chfominance
signal$ or colour_subearrier.

f The pgrmitted tolerances on the component signal levels should not be applied differentially. For gxample, a
degraded picCture quality is likely if the Y" signal level is at the minimum limit of tolerance and thel C" signal
at the maximdm limit.

9 Interoperability of microphones and amplifiers

9.1 Microphones (excluding piezoelectric types)

Recommended values for microphones are given in Table 5.
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Table 5 - Recommended values for microphones and amplifiers

Microphone Amplifier Recommended values
Electrostatic microphones
. Professional use
Output _Input for Ele_ctrodynamlc air- and Consumer use
microphones microphones electret- electret
dielectric microphones
microphones
Rated impedance Rated source 200 Q 200 Q 1 kQ
impedance
Rated load impedance - 1 kQ 1kQ 5 kQ
- Input impedance 2 >1 kQ >1 kQ >5 kQ
Rated 03“‘“ Rated source e.m.f. 0,2 mV 2 mV 2 vV
voltage
Overload source
MaX|murcn output e.m.f. for broadcasting 02V 5V not apylicable
voltage and sound
reinforcement use °
Maximum [output Overload source
d e.m.f. for household 20 mV not applicable 200|mV
voltage use d

2 Impedpnce values apply over the frequency range 40 Hz to 16 kHZ, Input impedance values shquld be as
high ap possible and consistent with the desired performance. Ilnputs of several devices can be cofpnected in
paralldl when one microphone feeds different devices simultaneously, which can result in|degraded
microghone performance if the resulting load impedance is too\ow.

b The values given relate to 0,2 Pa sound pressure (SPk, = 80 dB (re 20 pPa) sound pressure l¢vel). The
referepce sensitivity values in this table are 1 mV/Pa\for electrodynamic microphones and 10 mV/Pa for
electrgstatic microphones. Effective use of a microphone together with an amplifier depends on thg minimum
microghone output level being at least 5 dB higher*than the inherent noise level of the amplifie[, and the
maximjum microphone output level being no.greater than the overload source e.m.f. of the|amplifier.
Attenujators or gain control circuits may be used in the microphone and the amplifier to achieve thhe desired
dynamjic range.

¢ Valueq given relate to 100 Pa sound préessure (SPL = 134 dB (re 20 pyPa) sound pressure level) faking into
accoult a possible microphone sepsitivity up to 50 mV/Pa for air and electret-dielectric microphones and up
to 2 mp//Pa for dynamic microphones! The requirement for overload source e.m.f. may be met by me¢ans of an
adjust@ble attenuator built intoithe.amplifier.

4 Valueq given relate to 10 Pa‘sound pressure (SPL = 114 dB (re 20 pPa) sound pressure level) faking into
accoumt a possible 6 dBhigher microphone sensitivity. For mains-operated household equipment, the values
given {or broadcasting,and’sound reinforcement can be required to avoid overload under extreme c¢nditions.

9.2 Pdwer, supply feed for electret microphones fed over a signal

conductor (“plug-in power”)
POWW_ -V —te-6-V-

Feed resistor R = 1 kQ to 10 kQ.

Operating bias for unbalanced electret microphones is a positive DC voltage U fed through
a resistor R to the signal conductor of the cable leading to the microphone. The signal is
decoupled from the supply voltage using a series capacitor or other circuitry in the
powering equipment. The negative pole of the supply voltage is connected to the signal
return or screen. The precise values of U and R are not critical because current is limited by
the characteristics of the field-effect transistor inside the electret microphone element.

NOTE This interface is described in JEITA CP-1203A:2007 with values of U = 2,5 V (+0,5 V, -1,0 V) and
R > 1kQ.

Short-circuit current should be limited to 3 A.

The marking "PLUG IN POWER" should be visible adjacent to the powered input on the
equipment.
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Two-channel microphones using this interface are equipped with a three-conductor 3,5 mm
concentric connector 60603-11-IEC-35P3, as shown in Figure 3. Single microphones
using this interface are equipped with a two-conductor IEC 60603-11 connector, as shown in
Figure 2.

Microphones using the IEC 60603-11 connector should be designed so that they are not
damaged by being connected to equipment providing power on a separate conductor, such as
that described in 9.3.

Single-channel powered inputs may also be wired as shown in Figure 3, with only one audio
output used. This will permit most electret microphones designed to be fed by a separate
conductor, as described in 9.3, also to function with such inputs.

9.3 Power supply feed for electret microphones fed by a separate conductor
("goundcard power" or "PC power")

Powef supply voltage U =2V to 5,5 V.
Operating current 7 = 0,8 mA maximum

Inputfimpedance = 4 KQ minimum

This reqliirement applies when use is made of the |IEC 601309 IEC 20/21 conpector in
accordanlce with IEC 60268-11:1987, Table Ill, as modified by Amendment 2:1991. The supply
voltage ig positive with respect to screen and return.

Desk-mopnted, hand-held or head-worn electret microphones used in computer|systems
use 606P3-11-IEC-35P3 (see IEC type designation in Clause 3 of IEC 606034{11:1992)
3,5 mm, [3-contact concentric connectors with U &5 V and R = 2,2 kQ, as shown |n Figure
4 Such | microphones should be designed *so that they are not damaged by being
connected with equipment designed for powering over the signal conductor as degcribed in
9.2. U =[5 V is recommended for new designs, but microphones designed for this |interface
should fynction with U = 2 V to 5 V. Equipment should not be damaged by applicafion of up
to 10 V at the input connector.

Single-clannel powered inputs may also be wired as shown in Figure 3, with only gne audio
output uged. This will permit most electret microphones designed to be fed over|a signal
conductof, as described in-9:2, also to function with such inputs.

9.4 Phlantom supply system
9.4.1 General

In the phantom” supply system, both signal conductors have the same DC potential with
respect {o\earth. This allows the use of microphone connections either for micfophones
which donot need a power supply (for example elecirodynamic types), or tor microphones
having a circuit fed from a separate supply. In either case, it is essential that the amplifier to
which the microphone is connected has a balanced floating input.

Equipment providing power to microphones using the phantom supply system may be a power
supply, or powering circuitry incorporated in other equipment such as mixers and amplifiers.
Typically a mixer or amplifier will include phantom powering on some or all of its inputs,
which are referred to as "powered inputs."

9.4.2 Supply voltage polarity

The positive pole of the supply voltage shall be connected to the electrical centre of the signal
conductors, the negative pole to the earth or return conductor, which may be the screen of the
cable.
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9.4.3 Circuit diagram

A typical circuit diagram for connection and power supply is given in Figure 5. The
resistors Ry and R, shall be within 10 % of their rated value, and shall be matched to
within no more than 0,4 %. Closer matching may be required to achieve the desired immunity
from electromagnetic interference. The microphone should draw current symmetrically from
the two conductors of the phantom powering system. The difference between the current in the
two conductors should be less than 0,8 %.

Table 6 gives the required values for voltage and current and typical values for Ry and R,.
Instead of the resistors and/or transformers shown in the diagrams, other circuit components
may be used, provided that the voltage and current requirements given in Table 6 are met,
and that the balance of the circuit is not disturbed. A centre-tapped transformer fed via
a series fesistor may be used.

The use |of values different from those of Table 6 may be preferred to fulfil ‘the jneeds of
special fapplications having wide dynamic range, or for power sayjRg‘ requjrements.
However| the connection of microphones designed for previously standardized |phantom
powering| values may result in malfunction or even damage. Therefore, powered inputs using
different yalues from those in Table 6 shall be adequately marked, and sufficient information in
the specijfications and operating manual shall be provided. A description of two [alternate
powering|methods and recommendations for their use is given in ‘Annex B.

9.4.4 Value of the supply voltage

Although| 12 V and 24 V systems are still in use, P48 systems should be used| for new
developments.

9.4.5 upply current

Microphones using the phantom supply.system shall be designated to operate oh one or
more of [the voltages shown in Table”6. When connected, a microphone shall consume
no morel than the maximum current “listed. For best efficiency, microphones should be
designed|to consume no more than'the rated current listed in Table 6, as this value fesults in
the maxihum amount of power bejng delivered to the microphone.

Equipment supplying power to microphones using the phantom supply systém shall
produce [at least the rated current listed in Table 6, for each powered input to| which a
microphone can be connected. When microphones drawing the rated current are conpected to
all inputg of a deviCesimultaneously, the voltage at any one input shall remain within the
supply ltage _limits when a microphone drawing the rated current is connected to or
disconnefted from any other input. When a microphone is connected or disconnectgd from a
powering| deviee, performance shall not be degraded for signals from other micfophones
powered by that device.

9.4.6 Marking

The supply voltage shall be marked on microphones and powering equipment using the
designations from Table 6.

If a microphone is designed to operate on more than one supply voltage, this should be
indicated by suitable marking, for example P48/12.

If a device supplying power using the phantom supply system is not capable of supplying the
rated voltage and current to all powered inputs simultaneously, it shall be indicated by a
suitable marking, for example "P48 maximum current xx mA."

Devices supplying power using values other than in Table 6 shall be marked with a suitable
caution symbol and a designation as described in Annex B.
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9.5 A-B supply system

9.5.1 General

In the A-B supply system, the supply current flows through the signal conductors a and b only
(see Figure 6). Care should be taken to avoid incorrect operation by switching off the power
supply before connecting microphones which do not need a DC power supply (for example
dynamic types). If not built into the amplifier, suitable series capacitors shall be inserted
in order to avoid DC magnetization of the input transformer.

9.5.2 Output impedance of the microphone

The output impedance of the microphone shall not exceed 200 Q within the effective

frequenc

9.5.3

The circy
and R, s
(see 9.5.

Table 7 ¢

Instead (¢

range (4U AZ 10 To KHZ).

Circuit diagram
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Figure 2 — Example of plug-in power system for a single microphone
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Figure 3 — Example of plug-in power system for a two-channel microphonpe
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Figure 5 — Example of phantom power supply system
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] IEC
Figure 6 — Example of A-B power supply system
Table 6 — Required values for phantom supply systems
Designation P12 P24 P4§
SBupply voltage U 12V+1V 24 V. £4 V 48 V t|4 V
Supply current / Maximum 15 mA Maxithum 10 mA Maximum|10 mA
Rated supply current 15 mA 10 mA 7 mA
R4 apd R, (typical values) 680 Q 1,2 kQ? 6,8 HQ

@ Equipmlent fitted with 1,2 kQ resistors is not compatibléZwith some types of microphone designdd for 12 V
operatipn. These microphones require resistors of at |€ast 2,4 kQ with a 24 V supply.

Table 7 — Required values for A-B power supply systems

Supply voltage U 12V+1V
Supply current / Maximum 15 mA
R,and R, 180 O

10 Interoperability of record-playing units (pick-ups) and amplifiers

Recommegnded/values for analogue record playing units and amplifiers are given in Table 8.

Table 8 - Recommended values for analogue record-playing units and amplifiers

Pick-up Amplifier
Recommended values Recommended values
Output Velocity sensitive Input for pick-up Velocity sensitive
High Low High Low
Series equivalent
resistance:
2,2 kQ
Rated impedance To be stated by the R_ated source . 10 Q
manufacturer impedance The series
equivalent

inductance is also
important
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47 kQ
Rated load 47 kQ . ) )
impedance 420 pF © 100 Q Input impedance in parallel with 100 Q
220 pF
Rated outgut 5 mV 0.3 mV Rated source 5 mv 0.3 mV
voltage e.m.f.
Minimum source
e.m.f. for rated 2,0 mV 0,12 mV
output voltage
Maximum output Overload source
voltage b 35 mV 2,8 mV emf >35 mV >2,8 mV

a8  The values are related to a velocity of 7 cm/s and the lower sensitivity limits footnote to table 9 below.

b The values are related to a velocity of 17,5 cm/s and the upper sensitivity limits given in the remark above.

The mextmtm—ottprivoltage—vattes—ean—be—expested—n—the—mid-fregueney—range—betweer—aboyt 700 Hz
and 3 P00 Hz.

¢ This vplue is based on a parallel capacitance of 200 pF for the record-playing unit and its_donnec{ing cable,
and 230 pF input capacitance of the amplifier.

4 To defermine the e.m.f. values given in the table, the following sensitivity ranges for pick-ups Have been
taken |nto account:
- High output: 0,7 mV/cm/s to 2 mV/cm/s;
- lpw output: 0,04 mV/cm/s to 0,16 mV/cm/s.
High output pick-ups are usually of the moving magnet type and low output pick-ups are usually of the moving
coil type.

11 Interoperability of loudspeakers and ampilifiers

11.1 Single unit loudspeakers

The following values of rated impedance for single unit loudspeakers should be: 4 Q, 6 Q,

8 Q and|16 Q.

11.2 Loudspeaker systems

11.2.1 | oudspeakers with.built-in amplifier

A loudspeaker system with a built-in amplifier shall be considered as a power pmplifier.

The valugs given in the right-hand part of Table 12 apply.

11.2.2 |mpedance-defined loudspeaker systems

Recommended/values for impedance defined loudspeaker systems are given in Table 9.

Table 9 — Recommended values for impedance-defined loudspeaker systems

Al

mplifier Loudspeaker systems
Recommended values

Output for loudspeakers Input

Output source impedance -

frequency range

<1/10 the rated load impedance over the rated

Rated load impedance Rated impedance 40 6 Q 8Q

16 Q

required.

Specifications of values of impedance may be extended to cover the frequency range 2 Hz to 200 kHz, if

For electrostatic and piezoelectric loudspeakers, the rated impedance shall represent the
impedance for correct interconnection, taking into consideration the capacitive character
of the load presented to the amplifier.
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11.2.3 Constant voltage loudspeaker systems

- 27 —

Recommended values for voltage defined loudspeaker systems are given in Table 10.

Table 10 - Recommended values for constant voltage loudspeaker systems

Amplifier

Loudspeaker
systems

Output for
loudspeakers

Input

Recommended values

Rated output voltage -

25V 35V 50 V 70V

100V

- Rated voltage - - 50V 70V

100 V

Outy
im

bedance

ut source

<1/10 of the rated impedance over the rated frequé

hcy range

The lowg
of these

NOTE Th

r voltages in the table apply for the common practice of using a large
oudspeakers at reduced power, each loudspeaker covering a.smaller area.

b rated load impedance Z is calculated from the rated output power P of the amplifier a

voltage ¥ ds given by Z = V2/P.

The rang
distance

e of voltages may be extended to higher values{for amplifiers designed
distribution of power to a network of loudspeakers, for example,

broadcastting in residential quarters from a central amplifying station.

11.3 Voltage (or power) interoperability of amplifiers and loudspeakers

11.3.1

In order
the inten

a) Short
b) Short
c) Long-
d) Long-
11.3.2

The inte
as follow

Dverview

to achieve optimum interoperability of amplifiers and loudspeakers, with
led conditions for use, the following characteristics are specified.

Fterm maximum output yoltage and power of an amplifier: see IEC 60268-3

Fterm maximum input-voltage and power of a loudspeaker: see IEC 60268-§.

term maximum output voltage and power of an amplifier: see IEC 60268-3.
term maximumiinput voltage and power of a loudspeaker: see IEC 60268-5

nteroperability requirements

operahility requirements depend on the condition of operation of the e

b .

number

hd the line

for long
for line

egard to

Huipment

In the case of

a) low probability of incorrect operation leading to clipping of the amplifier (e.g. most hi-fi
applications), and where the short-term and the long-term output voltages or powers of the
amplifier differ by more than 3 dB:

— the short-term input voltage or power of the loudspeaker shall be greater than or
equal to the short-term output voltage or power of the amplifier;

— the long-term input voltage of the loudspeaker shall be greater than or equal to one-
half of the long-term output voltage of the amplifier;

NOTE 1

long-term output power of the amplifier.

This implies that the long-term input power of the loudspeaker is greater than one quarter of the

b) low probability of incorrect operation leading to clipping of the amplifier (e.g. most hi-fi
applications), and where the short-term and the long-term output voltages or powers of the
amplifier are not substantially different (less than 3 dB):


https://iecnorm.com/api/?name=47a777ddb96e2b184d0cb3b97f447ff6

- 28 - IEC 61938:2018 © IEC 2018

— the long-term input voltage of the loudspeaker shall be greater than or equal to one-
half of the long-term output voltage of the amplifier;

NOTE 2 This implies that the long-term input power of the loudspeaker is greater than one quarter of the
long-term output power of the amplifier.

c) significant probability of clipping in the amplifier, (e.g. sound reinforcement and household
use) but acoustic feedback or other types of oscillation are not taken into account:

— the long-term input voltage or power of the loudspeaker shall be greater than or equal

to

the long-term output voltage or power of the amplifier.

11.4 Polarity of the sound pressure

A positiv
to IEC6
positive i

12 Interoperability of headphones and amplifiers

12.1 Ggdgneral

Headpho

and with programme material having a high dynamic-range. In outside
applicatigns, mostly body-worn equipment is used, and if'miay be operated for seve

every da
specifica

12.2 Interoperability of headphones with stationary amplifiers

This output is designed to produce, as far as possible, a constant sound pressure le
headphomes for a given setting of the volume control, irrespective of the impedan

headpho

Electrost
requirem
this docu

D268-11,
hstantaneous sound pressure).

hes in stationary applications are mostly used for%only a few hours p

y. The requirements for these two usage conditions differ so much that
ions are necessary, both for interoperability and with regard to hearing prot

es over the range 8 Q to 2 000) Q2. The recommended values are given in T

tic headphones equipped with matching units should also comply
bnts of this subclause. ‘©ther types of electrostatic headphones are not cg
ment.

Tablé 11 - Recommended values for headphones
and amplifiers in stationary applications

er week,

portable
ral hours
separate
pction.

el in the
ce of the
[able 11.

with the
vered by

Amplifier Headphones

Output fi

br headphones Recommended values Input from amplifier Recommende

i values

Outi

utssource

impedance @

TeU3sd Rated source impedance ~ ZU L2

Rated load impedance 8 Q to 2000 Q Rated impedance

16 Q, 32 Q, 64 Q, 200 O,
600 Q ¢

Rated

b, ¢ Rated input voltage 5V

5V maxi
source e.mf. maximum (see IEC 60268-7)

required.

b

4 Thein

a8  For most types of headphones, the source impedance has very little effect on the performance.

terface is also satisfactory for headphones with rated impedance between 8 Q and 2 000 Q.

Specifications of values of impedance may be extended to cover the frequency range 2 Hz to 200 kHz, if

For equipment having a low supply voltage, it may not be possible to produce 5 V. If the rated output
voltage is less than 5V, the ability to operate with high impedance headphones is restricted.

¢ The 5V (RMS) represents a maximum signal voltage, on peaks of programme level. Signals at this voltage
should not be clipped.



https://iecnorm.com/api/?name=47a777ddb96e2b184d0cb3b97f447ff6

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General conditions
	5 Power supply
	5.1 Alternating current (AC) power supply voltages and frequencies
	5.2 Direct current (DC) power supply voltages
	5.3 Power supply feed for microphones

	6 Interconnections
	6.1 Connections
	6.1.1 General
	6.1.2 Characteristics of cables

	6.2 Connectors

	7 Marking and symbols for marking
	7.1 Marking
	7.2 Symbols for marking

	8 Electrical recommended values
	8.1 General purpose output/input
	8.2 General purpose audio output/input
	8.2.1 Audio-only interfaces for consumer equipment
	8.2.2 Interfaces for professional equipment and consumer equipment where audio and video signals are present on the same connector or cable

	8.3 General purpose video input/output

	9 Interoperability of microphones and amplifiers
	9.1 Microphones (excluding piezoelectric types)
	9.2 Power supply feed for electret microphones fed over a signal conductor (“plug-in power”)
	9.3 Power supply feed for electret microphones fed by a separate conductor ("soundcard power" or "PC power")
	9.4 Phantom supply system
	9.4.1 General
	9.4.2 Supply voltage polarity
	9.4.3 Circuit diagram
	9.4.4 Value of the supply voltage
	9.4.5 Supply current
	9.4.6 Marking

	9.5 A-B supply system
	9.5.1 General
	9.5.2 Output impedance of the microphone
	9.5.3 Circuit diagram
	9.5.4 Connection of the power supply to earth
	9.5.5 Marking

	9.6 Polarity of the audio frequency voltage

	10 Interoperability of record-playing units (pick-ups) and amplifiers
	11 Interoperability of loudspeakers and amplifiers
	11.1 Single unit loudspeakers
	11.2 Loudspeaker systems
	11.2.1 Loudspeakers with built-in amplifier
	11.2.2 Impedance-defined loudspeaker systems
	11.2.3 Constant voltage loudspeaker systems

	11.3 Voltage (or power) interoperability of amplifiers and loudspeakers
	11.3.1 Overview
	11.3.2 Interoperability requirements

	11.4 Polarity of the sound pressure

	12 Interoperability of headphones and amplifiers
	12.1 General
	12.2 Interoperability of headphones with stationary amplifiers
	12.3 Interoperability of portable audio headphones/earphones and portable audio equipment
	12.3.1 General
	12.3.2 Portable audio headphones/earphones
	12.3.3 Portable audio equipment
	12.3.4 Recommended values and input/output values for portable audio headphones/earphones and portable audio equipment


	13 Interoperability of amplifiers with other amplifiers
	13.1 Pre-amplifiers and power amplifiers for general purpose and sound reinforcement
	13.2 Broadcast and similar line amplifiers

	Annex A (informative) Pairing and screening of conductors
	Annex B (informative) Phantom power variants for specialized applications
	Bibliography
	Figures 
	Figure 1 – Audio and video sources and destinations
	Figure 2 – Example of plug-in power system for a single microphone
	Figure 3 – Example of plug-in power system for a two-channel microphone
	Figure 4 – Example of soundcard power system
	Figure 5 – Example of phantom power supply system
	Figure 6 – Example of A-B power supply system
	Figure B.1 – Caution symbol 

	Tables 
	Table 1 – Direct current (DC) power supply voltages and tolerances
	Table 2 – General purpose values for audio-only interfaces
	Table 3 – General purpose values for audio signals for professional interfaces
	Table 4 – General purpose recommended values for video signals
	Table 5 – Recommended values for microphones and amplifiers
	Table 6 – Required values for phantom supply systems
	Table 7 – Required values for A-B power supply systems
	Table 8 – Recommended values for analogue record-playing units and amplifiers
	Table 9 – Recommended values for impedance-defined loudspeaker systems
	Table 10 – Recommended values for constant voltage loudspeaker systems
	Table 11 – Recommended values for headphonesand amplifiers in stationary applications
	Table 12 – Recommended values for portable audio headphones/earphones and portable audio equipment
	Table 13 – Recommended values for pre-amplifiers and power amplifiers
	Table 14 – Recommended values for broadcast and similar line amplifiers


