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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO -
INTERFACE FOR NON-LINEAR PCM ENCODED
AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 1: General

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters

3) IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote internatiopal uniformit

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

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

International Standard IEC 61937-1 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 second edition of IEC 61937-1 cancels and replaces the first edition published in 2000.
This edition contains the following significant technical changes with respect to the previous
edition.

a) The data-type field in Pc is expanded from bit 0-4 to bit 0-6.

b) A new additional definition of Pd is specified.

c) The numbers of times for symbol frequency are changed to refer to each part of
IEC 61937.

d) The requirement for burst spacing is changed.
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This bilingual version, published in 2011-04, corresponds to the English version.

The text of this standard is based on the following documents:

FDIS

Report on voting

100/1101/CDV

100/1192/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.

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the ISO/IEC Direg

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.
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DIGITAL AUDIO -
INTERFACE FOR NON-LINEAR PCM ENCODED
AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 1: General

1 Scope

This part of IEC 61937 applies to the digital audio interface using the IEC(60958 series for the
conveying of non-linear PCM encoded audio bitstreams.

IEC 60958 (all parts), Digital audio int rfac%
IEC 61937 (all parts), Digita ace for
applying IEC 60958

3 Terms, de@o

For the purpose

yor-linear PCM encoded audio bitstreams

ns @nd presentation

the following terms, definitions, abbreviations and

audio data-bu

data-burst with an erc€oded audio frame as burst-payload

3.1.2
audio data-word
16-bit data word

3.1.3
audio frame
fixed number of audio samples

NOTE The number of samples in an audio frame is dependent on the particular encoding system which is used to
encode the audio frame into the encoded audio frame.

3.1.4
audio gap
period in the sequence of baseband audio samples where valid samples of audio are not

available
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3.1.5
bitstream
non-linear PCM encoded audio source, represented in a sequence of bits

NOTE In this interface the bitstream consists of a sequence of data-bursts.

3.1.6
data-burst
packet of data, including the burst-preamble, to be transmitted across the interface

3.1.7
burst-payload
information content of the data-burst

3.1.8

burst-preamble

header for the data-burst, containing synchronization, and inf
contained in the burst-payload

3.1.9
data-type
reference to the type of payload of the data-bursts

3.1.10
encoded audio frame

3.1.11
idle

state in which th<§ar 3
NOTE The channel t
3.1.12
length-cod

3.1.13
repetition period
period between the~réference point of the current data-burst and the reference point of the
immediately following data-burst of the same data-type

3.1.14

sampling frequency

sampling frequency of the encoded PCM audio samples (i.e. before encoding and after
decoding)

3.1.15

sampling period

time period related to the sampling frequency of the PCM audio samples, represented in the
encoded bitstream

3.1.16
stuffing
occupying the unused data capacity of the interface
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3.1.17
stuffing subframe
occupying the unused data capacity in 16-bit audio data words

3.1.18

stream gap

period within the encoded audio bitstream without any audio frame; a discontinuity in the
bitstream

NOTE Typically, a stream gap will occur between encoded audio frames.

3.2 Abbreviations

3.21
MPEG
Moving Pictures Expert Group, a joint committee of ISO and IEC

3.2.2
SMPTE
The Society of Motion Picture and Television Engineers

3.2.3
ETSI
European Telecommunication Standards i
3.24

ATSC

3.3 Presentation cox

F872h
Value ‘F872’ in K

Each data-burst consists of a 64-bit burst-preamble, followed by the burst-payload. The burst-
preamble consists of a sync-word, information about the burst-payload and a bitstream
number.

The interface may convey one or more bitstreams. Each type of bitstream may impose a
particular requirement for the repetition period for the data-bursts that make up the bitstream
(see Clause 7).

The 16 bits of a data-burst are placed in time-slots 12-27 of an IEC 60958 subframe. Both odd
and even IEC 60958 subframes (ch1, ch2) are simultaneously used to carry 32 bits of data.
This allows IEC 60958, in the consumer mode, to convey either two-channel linear PCM audio,
or a set of non-linear PCM encoded bitstreams (alternating data words), but not both
simultaneously.
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5 Interface format

The interface format as defined in IEC 60958-1 and IEC 60958-3 is used.

6 Mapping of the audio bitstream on to IEC 60958

6.1 Coding of the bitstream

The non-linear PCM encoded audio bitstream is transferred using the basic 16-bit data area
of the IEC 60958 subframes, i.e. in time-slots 12 to 27. Because the non-linear PCM encoded
audlo bitstream to be transported is at a Iower data rate than that supported by the IEC 60958

between the data-bursts is necessary (see 6.3).

Each data-burst contains data of an encoded audio frame that is t
of a fixed number of audio samples per PCM audio channel. Fhk
encoded into an encoded audio frame depends on the particuld

< 7 >

Frame 191 Frame 0 Frame 1 \ Frame 191 Frame 0
(@GN

Preamble< \@\Kry > LSB MSB | V| U|C|P
0 \3& 8 11 12 27 28 31

16-bit of bitstream

IEC 1288/03

Figure 1 — IEC 60958 interface format

Table 1 — Bit allocation of the IEC 60958 frame

Field IEC 60958 time-slot Value
0-3 Preamble IEC 60958 preamble
4-7 Auxiliary field Not used, all “0”
8- 11 Unused data bits Not used, all “0”
12 - 27 16-bit data Sections of the bitstream
28 Validity flag According to IEC 60958
29 User data According to IEC 60958
30 Channel status According to IEC 60958
31 Parity bit According to I%quw.nts
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6.1.1 Bit map of bitstream

The method of placing the data into the IEC 60958 bitstream is to format the data to be
transmitted into data-bursts and to send each data-burst in a continuous sequence of
IEC 60958 frames.

Table 2 — Bit allocation of data-burst in IEC 60958 subframes

Bit of subframes
Subframe MSB LSB
b27 b26 b25 ............ b14 b13 b12
Frame 0; subframe B or M 0 1 / 14 15
Frame 0; subframe W 16 17 N 30 31
Frame 1; subframe B or M 32 33 NN |\ 2 47
Frame 1; subframe W 48 49 \ \5{ 63
Frame 2; subframe B or M 64 65 ( &\ ¥ \ \ 78> 79
Last subframe B or M of data-burst n-32 n-31 \ \ / n-18 n-17
Last subframe W of data-burst n-16 n-1¥ ) > n-2 n-1

bits, the first bit of the burst-payload %
(time-slot 27), and the 32nd bit would
PCM audio) of subframe 2 (time-slot 1

frames are completely

be conveyed in the las
stuffed with ‘0’5.6

6.1.2 IEC 60958

el status bit 1 is to indicate if IEC 60958 is used to convey linear PCM
or to indicate that the interface is used for other purposes (see Annex A). This bit shall be set
to ‘1’ when IEC 60958 is used to convey non-linear PCM encoded audio bitstreams.

6.1.4 Symbol frequency

When the IEC 60958 bitstream conveys linear PCM audio, the symbol frequency is 64 times
the PCM sampling frequency (32 time-slots per PCM sample, times two channels). When a
non-linear PCM encoded audio bitstream is conveyed by the interface, the symbol frequency
is normally 64 times the sampling rate of the encoded audio within that bitstream, and other
times should be referred to each parts of IEC 61937.

6.1.5 The format of the data-bursts

Each data-burst contains a burst-preamble consisting of four 16-bit words (Pa, Pb, Pc and Pd)
followed by the burst-payload which contains data of an encoded audio frame.
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Data-burst Stuffing Data-burst Stuffing | Data-burst | Stuffing | Data-burst

Pa | Pb | Pc | Pd Burst-payload Pa | Pb | Pc | Pd

Repetition period between 2 data-bursts

V.

IEC 1289/03

Figure 2 — Data-burst format

bit-stream-number). The data representing each individual e
specified to be packaged into a single individual data
(measured in IEC 60958 frames) for that data-burst equa
samples of each channel contained within that encoded a

through the same interface, the audio
other.

6.1.6 Burst-preamble

receiver. Pd gives thel e
represent bits Ieni:h, ¢
The four preambl& x
beginning the da
The next frame ¢on

IEC 60958 s
the LSB is placed i ti

Pa| Pb| Pc \Pd\\ \@s‘{payload Pa|Pb|Pc|Pd Burst_payload

‘Length of burst-payload Length of burst-payload

»

Data-burst Data burst

Y

»
»

A

A

IEC 1290/03

Figure 3 — Burst-preamble
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Table 3 — Burst-preamble words

Preamble word Length of field Contents Value
MSB..LSB
Pa 16-bit Sync word 1 F872h
Pb 16-bit Sync word 2 4E1Fh
Pc 16-bit Burst-info Table 5
Pd 16-bit Length-code Number of bits or number of
bytes according to data-type

Table 4 — Bit map of burst-preambles

IEC 69958 time-slot 27 12
bit-number
Preamble 15 14 13 12 11 10 9 8 7 <6\ N4\ 3 0
bit-number
AN
Pa 1 1 1 1 1 0 0 0
Pb 0 1 0 0 1 1 1 1
Pc According to Table 5, burst-info valu
Pd Length-code, bit 15 = I\}S’E\ (\
6.1.7 Burst-info m
The 16-bit burst-info contqins ab he data which will be found in the data-burst

Bits of Pc Vahxg/ Remark
0-6 See IEC 61937-2
7 0
8-1 X Data\ype-dependent info
13-15 Bitstfeam-number

NOTE The repetition_period of pause data-bursts depends on the application in which IEC 60958 is used to
convey encoded audio bitstreams.

6.1.7.1 Data-type

The 7-bit data-type is defined in bits 0-6 of the burst-preamble Pc (see Table 5), bit 6 is
the MSB. This data-type field indicates the format of the burst-payload, which will be
conveyed in the data-burst. Typical properties of a data-type are the reference point and
repetition period of the burst, which is the number of sampling periods of the audio between
the reference point of the current data-burst and the reference point of the next data-burst.
The reference point is inherently defined for each data-type.

The allocation of data-types is defined in IEC 61937-2. The data-types themselves are
specified in each part of IEC 61937-3 and higher.
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6.1.7.2 Extended data-type

When the burst-info Pc is equal to 1Fh (data-type = 31), the burst-preamble is extended with
Pe and Pf. Figure 4 shows a burst-preamble with an extended preamble. Pe and Pf are
included in the length of the burst-payload. The third frame of the IEC 60958 frames contains
Pe in subframe 1 and Pf in subframe 2.

Pa|Pb |Pc|Pd | Pe | Pf Burst_payload Pa|Pb|Pc|Pd|Pe| Pf| Burst payload
Length of burst-payload _Length ofburst-payload .
3 Data-burst R 3 _AData burst .
\)IEC 1291/03
Figure 4 — Burst-preamble with e d preamb
Table 6 — Burst-preambl ord
o
Value
Preamble word length of Qﬁ C éonte ts )\/ MSB.LSB
Pa 16-bit Sy rd 1 F872h
Pb 16-bit nc 4E1Fh
Pc 16-bi urst-info Table 5
Pd Length- Number of bits or number of
bytes according to data-type
Pe (congi{ion }tended data-type Table 7
Pf (conqiti KI eserved for future use Table 8

6.1.7.2.1 Fields of Re \b

Jable 7~ Fields of Pe (extended data-type)

AN
\ Reference Repetition period
Bits of Pe al Contents oint R of data-burst in
P IEC 60958 frames
0-65535 | 0-655%5 Extended data-type

The reference point and repetition period of data-bursts with extended data-type depend on
the properties of the data-type selected in the extension.

6.1.7.2.2 Fields of Pf
Table 8 — Fields of Pf
Bits of Pf value Contents
0 -65535 0 - 65535 Reserved for future use
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