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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO INTERFACE -
Part 4-1: Professional applications — Audio content

FOREWORD

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

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

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable_efforts are made to ensure_that _the technical content of IEC
Publications is accurate, IEC 'cannot be held responsible for the way/ in which/ they are used or for any
misinterpretation by any end user.

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

5) IEC itself does not provide'any ‘attestation <of‘conformity:'Independent -certification’ bodies provide conformity
assessment services and, in some areas|,caccess’ toclEC)marks| of(conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

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

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

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

International Standard IEC 60958-4-1 has been prepared by technical area 4: Digital system
interfaces and protocols, of IEC technical committee 100: Audio, video and multimedia
systems and equipment.

This first edition, together with IEC 60958-4-2 and IEC 60958-4-4, cancels and replaces
IEC 60958-4 published in 2003 and its Amendment 1:2008 and constitutes a technical
revision.

This edition includes the following significant technical changes with respect to
IEC 60958-4:2003 with its Amendment 1:2008:

a) support for a wider range of physical media;
b) support for a wider range of audio sampling frequencies;

c) deprecation of “minimum implementation” of channel status data.
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The text of this standard is based on the following documents:

CDhV Report on voting
100/2452/CDV 100/2581/RVC

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

A list of all parts in the IEC 60958 series, published under the general title Digital audio
interface, can be found on the IEC website.

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended
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INTRODUCTION

The two-channel digital audio interface has been widely used in a variety of professional
audio applications that have reached beyond the vision of the original standard. In particular,
applications using increased sampling frequencies and alternative physical media.

Separating the standard into independently-maintainable parts allows, for example, additional
transmission media to be introduced in the future by revising IEC 60958-4-4 without affecting
the other parts of the IEC 60958-4 series. The parts comprise:

Part 4-1:

Part 4-2:

Part 4-4:

Audio content: defines the format for coding audio used for the audio content. It
specifies the semantics of the audio data, including the validity flag. It also
specifies the sampling frequency by reference to AESS5.

Metadata and subcode: specifies the format for information, metadata, or subcode
transmitted with the audio data: principally the channel status but also user data
and the auxiliary bits. Implementors will note that the current implementation
options ("Standard" and "Enhanced") both require that status data be
implemented correctly in compliant equipment.

Physical and electrical parameters: specifies the physical signals that convey the
bit stream specified in IEC 60958-1. The transport format is intended for use with
shielded twisted-pair cable of conventional design over distances of up to 100 m
at frame rates of up to 50 kHz. Longer cable lengths and higher frame rates may
be used, but with a rapidly increasing requirement for care in cable selection and
possible receiver egualization;-or,the, use of active repeaters. Provision is made in
this standard “for adapting the ‘balanced" terminals"to‘ use 75 Q coaxial cable.
Transmission by fibre-optic cable isyjunder consideration.
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DIGITAL AUDIO INTERFACE -

Part 4-1: Professional applications — Audio content

1 Scope

This part of IEC 60958 specifies the format for coding audio used for the audio content.
Together with IEC 60958-1, IEC 60958-4-2, and IEC 60958-4-4, it specifies an interface for
serial digital transmission of two channels of periodically sampled and linearly represented
digital audio data from one transmitter to one receiver.

It is expected that the audio data will have been sampled at any of the sampling frequencies
recognized by AES5. The capability of the interface to indicate other sample rates does not
imply that it is recommended that equipment support these rates. To eliminate doubt,
equipment specifications should define supported sampling frequencies.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application4 For [dated| referehnices [only [the 'edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60958-1, Digital audio interface — Part 1:.General

IEC 60958-4-2, Digital audio interface - Part 4:2:Professional applications — Metadata and
subcode

IEC 60958-4-4, Digital audio interface — Part 4-4: Professional applications — Physical and
electrical parameters

ITU-R Recommendation BS.450-3, Transmission standards for FM sound broadcasting at
VHF

ITU-T Recommendation J.17, Pre-emphasis used on sound-program circuits

AES5-2008 (r2013), AES recommended practice for professional digital audio — Preferred
sampling frequencies for applications employing pulse-code modulation http://www.aes.org/

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1

sampling frequency

frequency of the samples representing an audio signal

Note 1 to entry: See 5.2.
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3.2

audio sample word

series of binary digits representing the amplitude of an audio sample, also known as a PCM
sample

Note 1 to entry: See 4.1.

3.3

auxiliary sample bits

the four least significant bits (LSBs) of those allocated to audio which can be assigned as
auxiliary sample bits and used for auxiliary information when the number of audio sample bits
is less than or equal to 20

Note 1 to entry: This note applies to the French language only.

3.4

validity bit

bit indicating whether the audio sample bits in the same subframe are suitable for direct
conversion to an analogue audio signal

3.5

MSB

most significant bit of an audio sample word, being the sign bit in the case of two’s
complement code

Note 1 to entry: This notelapplies'toithe/Frenchlanguage only.

3.6
LSB
least significant bit of an audio sample word

Note 1 to entry: This note applies to the French/language only.

3.7

subframe

smallest structural element in a digital audio interface transport stream, carrying one PCM
sample and ancillary information

Note 1 to entry: See IEC 60958-1.
4 Audio content

4.1 Audio content coding

The audio content shall be coded as linear PCM using 2’s complement code.

4.2 PCM polarity

Positive analogue voltages at the ADC input shall be represented by positive binary numbers.

4.3 Coding precision options

The accuracy of the coding shall be between 16 bit and 24 bit, in two ranges so as to indicate
which length is in use in channel status data, 16 bit to 20 bit and 20 bit to 24 bit (see
IEC 60958-4-2).
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4.4 Intermediate coding precision

The interface permits maximum word lengths of either 20 bit or 24 bit. A source which
provides fewer bits than this shall be justified to the MSB of the available word length and the
unused LSBs shall be set to logic 0.

NOTE If a low-resolution signal were not so justified, then sign extension would be needed.
4.5 Non-audio content

The interface may alternatively carry data or audio which is compressed or in a different
format in place of linear PCM audio, in either channel B or both channels. In such cases the
validity bit shall be set independently in each channel and channel status encoded to indicate
this. See IEC 60958-4-2.

NOTE This use is not standardized here. Provision is only made to protect standard equipment from this type of
use.

4.6 DC content
The coded audio shall contain as little equivalent DC offset as possible, and in any case less

than the analogue equivalent noise level.

5 Sampling frequency
5.1 Channel interdependency

The sampling frequency shall be thec’samecin both.channels.

5.2 Choice of sampling frequency

The sampling frequency shall be incaccordance with AES5:2008.

6 Validity bit

6.1 Channel validity usage
The validity bit shall be set to logic 0 if the associated audio sample word is suitable for direct
conversion to an analogue audio signal, and shall be set to logic 1 if it is not suitable. Where

channel status indicates (in byte 0 bit 1, see IEC 60958-4-2) that the audio sample word is not
in linear PCM form, the validity bit shall be set to logic 1 in every subframe.

There is no default state for the validity bit.

6.2 Independent channel validity

Validity shall be set or reset for each and every sample independently in each channel.
7 Pre-emphasis

7.1  Pre-emphasis characteristic

The audio signal may be coded with a flat frequency response, or with 50 us pre-emphasis as
per ITU-R BS.450-3 or with J.17 pre-emphasis as per ITU-T J.17.
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7.2 Pre-emphasis indication

The use of pre-emphasis shall be indicated in channel status as defined in IEC 60958-4-2.
Where no pre-emphasis is used, this may be indicated.

NOTE Positive indication is strongly preferred. The default value will normally be taken to indicate no pre-
emphasis, but this condition is undefined. See AES-2id for clarification.
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