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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO INTERFACE -

Part 1: General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standard Technical §pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heye eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natid i i

in the subject dealt with may participate in this preparatory work. {

2) The formal decisions or agreements of IEC on technical matters ex € posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fo and aré accepted by IEC National
Committees in that sense. While all reasonable effortg are hat the technical content of IEC
Publications is accurate, IEC cannot be which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional er regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking pgoced al and cannot be rendered responsible for any
equipment declared to b

6) All users should ensure tha

7) No liability shal smployees, servants or agents including individual experts and
members of its te atfonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising ot 1 i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn e references cited in this publication. Use of the referenced publications is
indispensab ation of this publication

9) Attentio o the pyssibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights

International 60958-1 has been prepared by IEC technical committee 100: Audio

This third edition of IEC 60958-1 cancels and replaces the second edition published in 2004
and constitutes a technical revision.

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

Electrical and optical requirements are removed from IEC 60958-3; they are specified in
IEC 60958-1.
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The text of this standard is based on the following documents:

CbhV Report on voting
100/1252/CDV 100/1337/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.

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

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication g
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DIGITAL AUDIO INTERFACE -

Part 1: General

1 Scope

This part of IEC 60958 describes a serial, uni-directional, self-clocking interface for the
interconnection of digital audio equipment for consumer and professional applications.

It provides the basic structure of the interface. Separate documents d
particular applications.

specific to

The interface is intended for operatio
Auxiliary information is transmitted alo

The following referenged\dg > 3 efisable for the application of this document.

For dated references, © plies. For undated references, the latest edition
of the referenceu

endments) applies.

IEC 60874<1 e ClX for optical fibres and cables — Part 17: Sectional specification for
: F-05 (friction lock)

IEC 60958-3, Digitalaudio interface — Part 3: Consumer applications

IEC 60958-4, Digital audio interface — Part 4: Professional applications

3 Terms and definitions

For the purpose of this International Standard, the following terms and definitions apply.

31
sampling frequency
frequency of the samples representing an audio signal

NOTE When more than one signal is transmitted through the same interface, the sampling frequencies are
identical.
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3.2
audio sample word
value of a digital audio sample; representation is linear in 2's complement binary form

NOTE Positive numbers correspond to positive analogue voltages at the input of the analogue-to-digital converter
(ADC).

3.3

auxiliary sample bit

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

3.4
validity bit
bit indicating whether the main data field bits in the sub-frame (ti

3.5

channel status
the channel status carries, in a fixed format, informati
channel which is decodable by any interface user

3.6
user data
the user data channel is provided to c

3.7

parity bit

bit provided to permit
the interface 6
3.8

preamble

ronization

preambles (see 4.3).

3.9
sub-frame
fixed structure usedto carry information (see 4.1.14.1.1 and 4.1.2)

3.10
frame
sequence of two successive and associated sub-frames

3.1
block
group of 192 consecutive frames

NOTE The start of a block is designated by a special sub-frame preamble (see 4.3).

3.12

channel coding

coding method by which the binary digits are represented for transmission through the
interface
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3.13
unit interval (Ul)
the shortest nominal time interval in the coding scheme

NOTE There are 128 Ul in a sample frame.

3.14

interface jitter

deviation in the timing of interface data transitions (zero crossings) when compared with an
ideal clock

3.15

intrinsic jitter
output interface jitter of a device that is either free-running or is sync
reference

Q a jitter-free

3.16

jitter gain
ratio of the amplitude of jitter components at the oqutpu 3 tude at the
synchronization input to the device under test

4 Interface format

4.1 Structure of format
4.1.1 Sub-frame format

Each sub-frame is divided into 32 time

Time slots 0 to 3 (prea
also see Figure 2).

Time slots 4 to
representation. The ¢

When a ge ¥ used, time slots 8 to 27 carry the audio sample word with
the LSB ime slots 4 to 7 may be used for other applications. Under
these circu ebits in the time slots 4 to 7 are designated auxiliary sample bits (see
Figure 1).

If the source provides fewer bits than the interface allows (either 20 or 24), the unused LSBs
are set to a logical "0".

For a non-linear PCM audio application or a data application the main data field may carry
any other information.

Time slot 28 (validity bit) carries the validity bit associated with the main data field (see 4.4).

Time slot 29 (user data bit) carries 1 bit of the user data channel associated with the main
data field channel transmitted in the same sub-frame. For the applications, refer to the other
parts of IEC 60958.

Time slot 30 (channel status bit) carries 1 bit of the channel status information associated with
the main data field channel transmitted in the same sub-frame. For details refer to the other
parts of IEC 60958.
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Time slot 31 (parity bit) carries a parity bit such that time slots 4 to 31 inclusive carry an even
number of ones and an even number of zeroes (even parity).

NOTE The preambles have even parity as an explicit property.

0 s 4 78 27 28 31
oo s i Mvlulc| P
Preamble Aux S Audio sample word s

B B

Validity flag J
User data

Channel status
Parity bit

IEC 1551/0

Figure 1 — Sub-frame format (linear PCM application)

4.1.2 Frame format

A frame is uniquely composed of two sub-frames (see [Figure\2\For linear coded audio
applications, the rate of transmission of frames norma
sampling frequency.

multiplexing in consecutive sub-fra
stereophonic operation and primary
preamble "M". However, the preamble
identify the start of the block structure
second sub-frame (right or ¢
monophonic operation) aly

as in the 2-channg
second sub-fra «@.
(validity flag) shalNge

B" once every 192 frames to
the channel status information. The

<M§§®W\>annelz B Channel 1 |W] Channel2 |M| Channel1 |W] Channel2 |[M

Sub-frame Sub-frame
»ld
l Ll bl

A4

Frame 191 P Frame 0 Frame 1

\4
\ 4
A

|-
Ll

l@——  Start of block
IEC 1552/08

Figure 2 — Frame format

4.2 Channel coding

To minimize the direct current (d.c.) component on the transmission line, to facilitate clock
recovery from the data stream and to make the interface insensitive to the polarity of
connections, time slots 4 to 31 are encoded in biphase-mark.

Each bit to be transmitted is represented by a symbol comprising two consecutive binary
states. The first state of a symbol is always different from the second state of the previous
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