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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

2021

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object ofJEC is to pr

end and in addition to other activities, IEC publishes International Standardsy Technical Specifics
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

rested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pdblications is accurate, IEC cannot be held respofisible for the way in which they are used or fg
miginterpretation by any end user.

4) In|order to promote international uniformity, I[E€ \National Committees undertake to apply IEC Publig
transparently to the maximum extent possible\in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in somesareas, access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

7) Nd liability shall attach to 1EC’ or its directors, employees, servants or agents including individual exper
megmbers of its technicakcommittees and IEC National Committees for any personal injury, property dam
othher damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising ,out.of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensahble_for the correct application of this publication.

9) At{entidn is drawn to the possibility that some of the elements of this IEC Publication may be the sub
pafentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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IEC 61937-1 has been prepared by technical area 20: Analogue and digital audio, of IEC
technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2007, and
amendment 1 published in 2011. This edition constitutes a technical revision.

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

a) Aetivationof Pefield;
b) nhanced usage of channel status bits.
c) ddition of Annex B.

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

Draft Report on voting

100/3447/CDV 100/3522/RVC

Full information on the voting for its approval can be found in¢the'report on voting indicafed in
the apove table.

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

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1, 'and ISO/IEC Directives, IEC Supplement,
availpble at www.iec.ch/members_experts/re€fdocs. The main document types developgd by
IEC are described in greater detail at wwwaiec.ch/standardsdev/publications.

The list of all the parts of IEC 61937, under the general title Digital audio — Interface for|non-
lineal PCM encoded audio bitstreams applying IEC 60958, can be found on the IEC websijte.

The ¢gommittee has decided(that the contents of this document will remain unchanged untjl the
stability date indicated on‘the IEC website under webstore.iec.ch in the data related tp the
specific document. At this'date, the document will be
e rgconfirmed,

e withdrawn,

e r¢placed\by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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This
conv

It des

The professional mode{AES/EBUY) is not considered within the scope of\this document.

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

Part 1: General

cope

pying of non-linear PCM encoded audio bitstreams.

cribes the way in which this digital interface can be used in consumer applications.

part of IEC 61937 applies to the digital audio interface using the IEC 60958 series’fqr the

2 Normative references

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

IEC 40958 (4l \ Digital i :

IEC $0958-1, Digital audio interface — Part*1: General

IEC $0958-3, Digital audio interface> Part 3: Consumer applications

IEC €0958-5, Digital audio ipterface — Part 5: Consumer application enhancement

IEC 81037 (all narte) Binital aydio Intarface for non-linear PCM encoded audio hitstréams
HEC41937(all-parts), Rigital-audio—Interfacefor-non-linearPCM-encoded-audio-bitstrpams
apphting 1EC-60958

IEC §1937-2, Digital audio — Interface for non-linear PCM encoded audio bitstreams apglying
IEC 60958 —Part 2: Burst-info

3 erms, definitions,-abbreviations and presentation

For the purposes of this document, the following terms, definitions,—abbreviations and
presentation convention apply.

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

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

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

3.1.1
audio data-burst
data-burst with an encoded audio frame as burst-payload

3.1.2
audio data-word
16-bit data word

3.1.3
audip frame
fixed|number of audio samples

Note 1 to entry: The number of samples in an audio frame is dependent on the particular encoding‘system fhat is
used to encode the audio frame into the encoded audio frame.

3.1.4
audip gap
period in the sequence of baseband audio samples where valid samples of audio arg¢ not
availpble

3.1.5
bitstfeam
non-linear PCM encoded audio source, represented in a’sequence of bits

Note 1 to entry: In this interface, the bitstream consists of a sequence of data-bursts.

3.1.6]
datatburst
packet of data, including the burst-preambley-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 datd-burst, containing synchronization, and information about the |[data
contgined in the burst*payload

3.1.9
datajtype
refergnce to the type of payload of the data-bursts

3.1.10
encoded audio frame
minimum decodable unit of an encoded data sequence

Note 1 to entry: Each encoded audio frame is the encoded representation of a fixed number of audio samples (for
each original audio channel). The number of samples that are encoded into an encoded audio frame depends on
the particular encoding system that is used to encode the audio frame into the encoded audio frame.

3.1.11
idle
state in which the interface is not used to convey any sequence of data-bursts or PCM data

Note 1 to entry: The channel status data is still active (bit b1 is set to '1' when further non-linear PCM encoded
audio is anticipated; see Figure 7).


https://iecnorm.com/api/?name=e1c85903c40c5baa0bd43d267a0ac739

IEC 61937-1:2021 RLV © IEC 2021 -9-

3.1.1

2

length-code
code indicating the length of the data-burst-payload in bits, bytes or-8-bytes—unit 8-byte units

3.1.1

3

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

3.1.1

4

sampling frequency

sam

sam
time
enco

3.1.1
stuff
occu

3.1.1
stuff
occu

3.1.1
strez
perioj
bitstn

ling frequency of the encoded PCM audio samples (i.e. before encoding and

ling period
period related to the sampling frequency of the PCM audio samplesprepresented i
Hed bitstream

6

ng
bying the unused data capacity of the interface

7
ng subframe

after

n the

pying the unused data capacity in 16-bit audio data words

8

m gap

d within the encoded audio bitstream “without any audio frame; a discontinuity in the
eam

to entry: Typically, a stream gap wilFoccur between encoded audio frames.

3.2

3.2.1
F872

Presentation convention

h

value 'F872' in hexadecimal format
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General description

2021

The format of the IEC 60958 interface consists of a sequence of IEC 60958 subframes. Each
IEC 60958 subframe is normally used to carry one linear PCM sample, but may also be used
to convey data. The non-linear PCM encoded audio bitstreams to be transported over this
interface are formed into a sequence of data-bursts.

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-

num

The
parti
(see

The
odd
32 b

5

The

6

6.1

6.1.1 General

The
the |
non-

suppprted by the IEC 60958 interface, the audio bitstream is broken into a sequen
discrete data-bursts, and.stuffing between the data-bursts is necessary (see 6.3).

Each

of a

encofed into/an encoded audio frame depends on the particular encoding system.

It is
audi

ber.

nterface may convey one or more bitstreams. Each type of bitstream may impg
ular requirement for the repetition period for the data-bursts that make up the)bitst
Clause 7).

6 bits of a data-burst are placed in time-slots 12 to 27 of an IEC 60958 subframe.
nd even IEC 60958 subframes (channel 1, channel 2) are simultaneously used to

Interface format

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

Mapping of the audio bitstream on to4EC 60958

Coding of the bitstream

mon-linear PCM encoded audio-bitstream is transferred using the basic 16-bit data ar
EC 60958 subframes, i.e..ihytime-slots 12 to 27 (see Figure 1 and Table 1). Becaus
linear PCM encoded audio bitstream to be transported is at a lower data rate than

fixed number of audio samples per PCM audio channel. The number of samples

possible for this interface to simultaneously convey multiple non-linear PCM enc

Se a
ream

Both
carry

s of data. This allows IEC 60958, in the consumer mode, to conyey either two-channel
lineaf PCM audio, or a set of non-linear PCM encoded bitstreams (alternating data words
not bjoth simultaneously.

, but

ea of
e the
that
te of

data-burst ceontains data of an encoded audio frame that is the encoded representation

o be

oded

bitstreams. One of the applications of this capability would be to convey both a

main

audio service and an associated audio service.
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1 block = 192 frames

A
Y

Frame 191 Frame 0 Frame 1 Frame 191 Frame 0
W B W M
Preamble Auxiliary LSB MSB |V |U | CYP
0 34 78 11 12 27 28 31

16-bit of bitstream

Y

IEC
Figure 1 — IEC 60958 interface format

Table 1 — Bit allocation of the IEC(60958 frame

Field IEC 60958 time-slot Value
Oto B Preamble IEC 60958 preamble
4toyf Auxiliary field Not used, all "0" or partial of linear PCM
8to |1 Unused data bits Not used, all "0" or partial of linear PCM
12 td 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 Rarity bit According to IEC 60958

6.1.2 Bit map of\bitstream

The method of/placing the data into the IEC 60958 bitstream is to format the data fo be
transjmitted «info data-bursts and to send each data-burst in a continuous sequenge of
IEC 60958 frames (see Table 2).
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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 30 31
Frame 1; subframe B or M 32 33 46 47
Frame 1; subframe W 48 49 62 63
Frame 2; subframe B or M 64 65 78 70
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-15 n—2 n+1

Congidering the data within an IEC 60958 subframe as a 16-bit word-Qut of a serial streé

bits,

(time
PCM
the
fracti
the ¢

burs
rema

6.1.3

It is
deco

the first bit of the burst-payload in a data-burst would occupy. the MSB of subfra
Lslot 27), and the 32"d bit would occupy the LSB (or what would be the LSB for 1
audio) of subframe 2 (time-slot 12). The next 32 bits of/the/burst-payload would od
ext IEC 60958 frame. The last data bits of the audio“data-burst might occupy o
pon of the last frame. Any unused bits in the last frameywill be ignored by the receiv
ase where the audio data-burst contains a multiple’of-46-bit 16 bits, all used IEC 6

payload to be conveyed in the last IEC 60958 subframe will be MSB aligned
ining bits shall be stuffed with zeros.

sub-%ames are completely filled. When it is not a multiple of-46-bit 16 bits, the bits o

IEC 60958 validity flag

ecommended to set the validity bitfo a logical '1'. This is intended to prevent accid
Hing of non-audio data to analogue before a complete channel status block is receiv

6.1.4 IEC 60958 channel status bit 1

The
orto
to '1"

burpose of channel status bit 1 is to indicate if IEC 60958 is used to convey linear
indicate that the interface is used for other purposes (see Annex A). This bit shall b
when IEC 60958.is used to convey non-linear PCM encoded audio bitstreams.

Symbol frequency

the {dEC"60958 bitstream conveys linear PCM audio, the symbol frequency is 64 {i
CM(sampling frequency (32 time-slots per PCM sample, times two channels). WHh

m of
me 1
6-bit
cupy
nly a
er. In
0958
f the

the

ntal
d.

PCM
e set

y pling
times should be referred to each parts of IEC 61937.

6.1.6

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 that contains data of an encoded audio frame (see Figure 2).
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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
R R
> Repetition period between 2 data-bursts _
IEC
Figure 2 — Data-burst format
The fepetition period of these bursts is defined as the length between the rgference points R
pame

(mea:fured in IEC 60958 frames) of one data-burst and the next data-burst’(with the

bit-s

specified to be packaged into a single individual data-burst, with'a repetition p
sured in IEC 60958 frames) for that data-burst equal to the mumber of encoded audio
samples of each channel contained within that encoded audio frame.

(mea

Itis
the i

through the same interface, the audio sampling rates of\these bitstreams are identical to

othe

6.1.7 Burst-preamble

The burst-preamble consists of four mandatory fields. Pa and Pb represent a synchroniz
word] Pc gives information about the type of data, and some information/control fo
receijver.-Pd—gives—the length-of the by payoadlimited to 65535 bitsin-the case ¢
e e ength, limited to6 bytes—in-the-case—of Pd-represent-byte eng

limitgd-to- 524 280 bytes in the case-of Pd represent 8-bytes unit length. Pd gives the leng
the Hurst-payload, limited to 63935 bits if the length of Pd is given in bits, limited to 64

byte
give

The
The
subfi
into
27 a

eam-number). The data representing each individual encoded audio frame is typ

mterface. When more than one non-linear PCM encodéd audio bitstreams are trans

1.

4 if the length of Pd is@iwen in bytes, or limited to 524 280 bytes if the length of
n in 8-byte units.

our preamble words are contained in two sequential IEC 60958 frames (see Figur
frame beginning” the data-burst contains preamble word Pa in subframe 1, and |
name 2. The“next frame contains Pc in subframe 1 and Pd in subframe 2. When p

d the<LSB is placed into time-slot 12 (see Table 3 and Table 4).

cally
eriod

possible for a number of data-bursts representing multiple*bitstreams to be interleav:ﬁd on

itted
each

ation
r the
th of
535
Pd is

e 3).
Pb in
aced

n IEC 609568 subframe, the MSB of a 16-bit burst-preamble word is placed into timg-slot

Pa

Pb | Pc | Pd Burst_payload Pa[Pb[Pc|Pd Burst_payload

Length of burst-payload __ Length of burst-payload

\

Data-burst Data-burst

)\

Y

Y
A

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

Value
Preamble word Length of field Contents
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, number of bytes or number of

8-bytes—unit 8-byte units according to data-type

Table 4 — Bit map of burst-preambles

IEG 60958 time-
slqt bit-number 27 12
Preamble 15 14 13 12 11 10 9 8 7 6 5 _4 2 1] o0
bit-number
Pa 1 1 1 1 1 0 0 0 0 1 1 1 0 1 0
Pb 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1
Pc In accordance with Table 5, burst-info values Pc, bit' 15-= MSB
Pd Length-code, bit 15 = MSB
6.1.8 Burst-info
6.1.8|1 General
The 16-bit burst-info contains information abeut the data that-will-be is found in the data-burst.
Table-5"- Fields of burst-info
Bits pf Value | Contents Remark
Pc|
0 tol6 Data-type See IEC 6[1937-
2
7 0 Erroriflag indicating a valid burst-payload
1 Error’flag indicating that-the-burst-payload-may-contain-errors this burst-
payload is not valid
8to |2 Data-type-dependent info
13 to|15 0 Bitstream-number
NOTE| «The repetition period of pause data-bursts depends on the application in which IEC 60958 is usged to

dad Ao bitod
convey-entogeaatatrooftStreamsS:

6.1.8.2

Data-type

The 7-bit data-type is defined in bits 0 to 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-partof IEC 61937-3-and-higher the other parts of IEC 61937.
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6.1.8.3
6.1.8.3.1

15—

Extended data-type

General

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 (see Table 6, Table 7 and Table 8).

Pa |Pb [Pc [Pd | Pe | Pf Burst_payload Pa |Pb |Pc |Pd [Pe | Pf Burst_payload
Length of burst-payload __ Length of burst-payloagl
. Data-burst o . Data-burst o
IEC
Figure 4 — Burst-preamble with extended preamble
Table 6 — Burst-preamble words
Value
Prdamble word length of field Contents
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, number of bytes or
number of-8-bytesunit 8-byte units
according to data-type
Pe |(conditional) 16-bit Extended data-type Table 7
Pf [conditional) 16-bit Reserved for future use Table 8
6.1.8.3.2 Fields of Pe
Table 7 - Fields of Pe (extended data-type)
R e
BJ':’:# e Contents Reference pointR burstin
S
Feormes
e e I
535
Bits of Pe Value Contents Remark
0to 15 0 to 65 535 Extended data-type See |[EC 61937-2

The allocation of extended data-types is defined in IEC 61937-2. The extended data-types
themselves are specified in the following parts of IEC 61937.
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6.1.8.3.3 Fields of Pf

Table 8 — Fields of Pf

2021

Bits of Pf |  wvalue Contents

Bits of Pf value Contents

0 to

15 0 to 65 535 Reserved for future use

6.1.8.4 Error-flag

The ¢rror-flag bit is available to indicate if the contents of the data-burst contain data errg

a da

contgins errors, then the value of this bit is set to a '0'. If the data source_does know t

parti
recei

6.1.8/.5 Data-type-dependent info

The fneaning of the 5-bit data-type-dependent info depends.on’the value of the data-type

7.2).

6.1.8,.6 Bitstream-number

The
(0 to

bitstream in a time multiplex. Each independent bitstream shall use a unique bitstr
number. The MSB of the bit-stream-number is placed in bit number 15.

The

number is Oh. In the case where-a main audio service and an associated audio servic
placqgd into this interface, theumain service audio data-burst has its bitstream number s

'Oh'.

If a feceiver is only ¢apable of selecting and processing a single bitstream, it receives
sses bitstream-number Oh. The bitstream with bitstream-number Oh thus has the highest

proc
prior

The

bitstream. For example, the pause data-burst used to bridge a stream gap between the
burstl efcan audio type contains the same bitstream-number.

fa-burst is thought to be error-free, or if the data source does not know if the

ular data-burst contains some errors, this bit may be set to a '1'.”The use of this |
Vers is optional.

B-bit bitstream-number indicates to which bitstream the data-burst belongs. Eight ¢
7) are available so that up to eight indépendent bitstreams may be multiplexed ir

following constraints apply. If(@ single bitstream is carried, the value of the bitstr

y and should carry the most important data.

Jata-type-within a bitstream-may can change, but the bitstream-number is constant

rs. If
data
hat a
it by

(see

odes
one
eam-

eam-
b are
et to

and

for a
data-

6.1.9 Length-code

The length-code indicates the number of bits, bytes or-8-bytes—unit 8-byte units according to
the data-type within the data-burst, from 0 to 65 535. The size of the Pa, Pb, Pc and Pd is not
counted in the value of the length-code. In other words, the length-code indicates the number
of bits of the burst-payload in bits, plus the conditional lengths of Pe and Pf (see Figure 4), or
the number of bytes of the burst-payload in bytes, plus the conditional lengths of Pe and Pf, if
they exist, or the number of-8-bytes—unit 8-byte units of the burst-payload in bytes, plus the

cond

itional lengths of Pe and Pf if they exist.
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6.2

Pa Pb Pc Pd Burst_payload

Length of the burst_payload

A
\

Figure 5 — Length of the burst-payload specified by Pd

Burst-payload

The
used
in IE

6.3
6.3.1

Not all bits are occupied during the transfer of data-bursts (see Figure)2). In the case w
the dudio data-burst contains a multiple of-46-bit 16 bits, all IEC 60958 subframes use
completely filled.

6.3.2
In th

burstrpayload to be conveyed in the last 16-bit data/word shall be MSB aligned, an

rema

6.3.3

An u
are s

6.3.4  Burst spacing

The
conv

Anngx A). Four IEC 60958 subframes that have the contents of time slots 12 to 27 all set

shall

All these four 0! subframes with Pa and Pb will behave as an extended 96-bit sync cog
ase of PCM transmission, the false occurrence of the sync code will be extremely gmall.

the ¢

ther
'0's

Wheﬂv the-interface is not in the idle state, this requirement is automatically fulfilled u

lormat-oftheburst-payloadisspecified-by-means—of-thedata-typeinpreamblePc
to convey the information content. The data-bursts of several data-types are spe
C 61937-2.

Stuffing

General

Stuffing within an IEC 60958 subframe

b case where the audio data-burst does not contain a multiple of 16-bit, the bits g
ining bits of that subframe are set to '0' (stuffing).

Stuffing between data-bursts

hoccupied space between two data-bursts shall be stuffed with 16-bit data words,
let to all '0's.

following feature allows jequipment reliably to detect whether the IEC 60958 sign
eying PCM or non-linear PCM data without relying on bit 1 of the channel status

be inserted between every data-burst.

are'sequences of data-bursts so tightly packed that there is never a sequence of al

nd is
cified

here
] are

f the
i the

vhich

al is
(see
to '0'

e. In

hless
four

bftames preceding any-Pas Pa (see Figure 6).

Pa

Pb | Pc | Pd Burst_payload Os|‘0s|0s|0s|Pa|Pb|Pc |Pd Burst_payload

Burst spacing

Data-burst Data burst

Y
A

A

Figure 6 — Burst spacing

Y

IEC
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7 Format of data-bursts

7.1 General

Data-types are categorized into three classes: audio data-burst, pause data-burst and null
data-burst. The type of the burst-payload is normally indicated by bits-6-te-4 0 to 6 and 8 to 12
fields of Pc. Repetition periods apply to all data-types except for the null data-type.

In cases where the IEC 60958 interface is idle, i.e. it is not used to convey any data but is
anticipating transmission of the non-linear PCM audio bitstream, channel status bit 1 is kept
as '"1' (see Annex A). Null data-bursts may be transferred to assist some receivers (which do
not dbserve channel status bit 1) in switching from non-linear PCM mode to linear PCM fnode
unexpectedly (see 7.3).

In cases where the interface is used to convey non-linear PCM audio bitstreams| the
bitstream is broken into discrete data-bursts and stuffing is necessary between the fata-
bursts (see 6.3.3). If gaps occur within the bitstreams, these stream gaps are'filled with bjursts
of the pause data-type.
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PCM/non-PCM

Format -

PCM

»| Non-PCM

Y

Audio data-burst

Idle
N

Audio bitstream

Gap

Y

Null data
needed?

‘Send audio data-burst’
‘Set repetition time’

‘Send pause data-burst and
set repetition time’ or, ‘idle’

Send null data-burst
(optional)

1

Yes

Repetition

time finished®

Stuffing

I

v

Figure 7 — Flow chart of transmission of a bitstream

IEC

7.2 Pausedata-burst
Occdsiofally, “stream gaps’{which-means—small-discontinuities—of the bitstream)}mayt can
occur—between—two—audio—data=burstsof amon=timear PEMt—encoded—=audio=tee—owing to

switching between bitstreams in a transmitter. When a stream gap exists in the encoded audio
bitstream, an audio gap will exist in the decoded audio signal. Pause data-bursts are intended
to be used to fill the stream gaps. As indicated in Figure 8, pause data-bursts (Ps) are located
with the repetition period of the pause data-burst. The reference point R of a pause data-burst
is bit 0 of its Pa, and it follows immediately after the stuffing, which follows the previous audio
data-burst. (The length of the audio data-burst with stuffing is the repetition period of the
audio data-burst.) If an unoccupied space exists following a pause data-burst, it is stuffed with

all '0'

s (see 6.3.3).
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Audio-data ) ) ) ) Audio-data ) Audio-data
burst Stuffing | P | Stuffing | P | Stuffing | P [ Stuffing burst Stuffing burst
R R R R R R
Pause
. . : burst P " )
Repetition period of Repetition e Repetition period of
the audio data-burst  ‘heriod of pause the audio data-burst
Gap in between the data bursts

IEC

| The
pausg data-bursts may also-{eptionally) indicate either the actual length of the audio ggp, or
that fhe non-linear PCM audio data stream has stopped. This information-may-Can be us¢d by
the qudio decoder to minimize (or conceal) the existence of the audio gap,-or in the |case
wherg the bitstream stops, to trigger a fade-out of the audio. A sequence of pause data-bjursts
can glso assist decoder synchronization prior to the beginning of a_fion-linear PCM audio
bitstream. A short sequence of pause data-bursts-may can be sent immediately preceding the
transjmission of the first audio data-burst.

The pause data-burst shall be transferred with the same bitstream-number as the bitstream-
number of the audio data stream which contains the stream“gap to be filled with the pause
data{bursts, or for which synchronization is being assisted. In the case where a main audio
servite bitstream and one or more associated audio service bitstreams are interleaved op the
interface, the pause data-bursts shall have the satme”bit-stream-number as the main audio
servite. The pause data-burst is only used to fill the stream gaps between data-bursts qf the
main|audio service bitstreams.

The pause data-burst contains the burst-preamble and a 32-bit payload (see Figure 9)| The
first [16-bit of the payload contains thezaudio gap-length parameter. The remaining bits are
resefved and are all set to '0'. The audio gap-length parameter is an optional indication gf the
actugl audio gap length. This isxthe length, measured in sampling periods of the audio,
betwgen the anticipated referencé-point of the next audio burst (based on the repetition pgriod
for that data-type — see Table.§), and the actual reference point of the next audio data-lurst.
In the case of audio with narmal sampling rate, this length is equal to the number of [PCM
audig samples which weuld be missing in the decoded output signal (in the case of half
sampling-rate audio, the*number of PCM audio samples in the audio gap will be twice¢ the
valug indicated by thegap-length parameter). For the data-types with Pa as a reference point,
this Iength is equal to the length, measured in sampling periods of the audio, between the first
bit off Pa of the“first pause data-burst and the first bit of Pa of the next audio data-burst| The
inclusion of (nen-zero values of gap-length is optional; data sources are not required to
indicate the-tfength of the audio gap.

The detailed use of the pause data-burst is dependent on the data-type of the audio Hata-

; ; : : : The gap-length
parameter of the first pause data burst of the sequence may%eptrena#y} be used to indicate
the length of the audio gap that will occur-due owing to the stream gap. The pause data-
bursts in the sequence that follows the first pause data-burst typically do not have a gap-
length specified (gap-length = 0).-lt-should-be-noted-that For data-types that use Pa of the
burst as the reference point, it is not necessary to differentiate between stream gaps and
audio gaps; in this case, both are of the same length.

A gap may be filled with one single sequence of pause data-bursts with a single indication of
audio gap-length. For example, a stream gap resulting from an audio gap of 768 samples long
may be filled with one sequence of pause data-bursts with an indication of gap-length = 768 in
the first pause data-burst.
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If the data source does not have the information about the full audio gap length at the time the
stream gap begins, it may signal an initial value for gap-length. If the data source then
determines that the audio gap will be longer than the initial indication, another sequence of
pause data-bursts may be initiated (following the first sequence by the repetition period) with
another gap-length value to signal to the decoder that the audio gap is being extended. If the
gap is further extended, additional sequences may be initiated. For example, a stream gap
could be filled with a number of smaller sequences of pause data-bursts, with the first pause
data-burst in each sequence indicating the gap-length bridged by that sequence (for example,
one sequence with a gap-length of 256 samples, followed by a sequence with gap-length
of 512, together bridging a gap of 768 sample periods).

The [pformation about the Tull Tength of the audio gap In the 1Irst pause data-burst will pllow
the decoder the possibility to perform the best concealment.
Ha | Pb | Pc | Pd Payload Pa | Pb | Pc | Pd Payload
R R
A Pause data-burst i Stuffing i Pause data-burst

Repetition period of a burst of data_type Pause

A
\

IEC
Figure 9 — Data-burst format of the data<type pause

The |ength of a gap is adjusted to be concealed completely with a sequence of pause fata-
bursts whose repetition periods are defined for each,particular encoding system as indi¢ated
in—egeh the other parts of IEC 61937. The repetition period of a pause data-burst gives the
interyal between Pa of a pause-burst and Pa of the*hext pause-burst.

The dlata-type-dependent info for pause data=bursts is given in Table 9 and Table 10.

Table 9 — Values of data-type-dependent info of the pause data-burst

Bifs of Pc Value Contents
8to 12 0 General use
1 Stop, frame sequence discontinued
2 to 31 Reserved
NOTE 1 A pause data-burst with data-type-dependent info set to 'general use' is used to fill a gap or precgding

encoded audio bitstream.

NOTE 2 Transmitters-may—eoptionaty can use the STOP value to indicate that the transmission of the cufrent
encoded audio bitstream is interrupted. When stopped, the interface becomes idle.

Table 10 — Burst-payload of pause data-burst

Bits of payload
Value Contents Remark
LSB ... MSB
0to 15 0 Not specified Mandatory when data-type-dependent info = 1
1 Reserved
2 Reserved
3 to 65 535 | Gap-length Gap length measured in number of IEC 60958 frames
16 to 31 0 Reserved All'0'
NOTE Non-zero values for gap-length are optional.



https://iecnorm.com/api/?name=e1c85903c40c5baa0bd43d267a0ac739

7.3

- 22 - IEC 61937-1:2021 RLV © IEC

Audio data-bursts

2021

This—clause—specifiestheaudio—data-bursts: Specific properties such as reference points,

repetition period, the method of filling stream gaps, and decoding latency are specified for

each

data-type.

The decoding latency (or delay), indicated for the data-types, should be used by the
transmitter to schedule data-bursts as necessary to establish synchronization between the

pictu

re and the decoded audio.

The summary of the audio data-bursts is specified in IEC 61937-2.

7.4

A nLll/l data-type is provided to be inserted occasionally if the interface is~idle, to

recei
PCM
are f
depe
set t
is plg

Ther
null g
idle.
conte
bursf

Null data-burst

ers that do not observe channel status bit 1 to determine if the interface”is conv
xed (data-type = 00h). In a null data-burst, the length-code, error-flag, and data-

b '7h'. When placed into an IEC 60958 subframe, the MSB of gach burst-preamble
ced into time-slot 27, the LSB into time-slot 12.

Pa | Pb | Pc | Pd

IEC
Figure 10 — Nullhdata-burst

b is no requirement on the repetition period, but, when used, it is recommended t
ata-burst be inserted at least once every 4 096 sampling periods in case the interfg
This could potentially enhance reliable auto-detection of whether or not the subf
nts contain linear PCM audio,or'non-linear PCM bitstreams. The use of the null
is optional.

Taple 11 - Fields of a null data-burst

allow
eying

or non-linear PCM encoded audio. The contents of a data-burst with-the data-typg null

type-

hdent values are all set to 'Oh' (see Figure 10 and Table 11). The, bit-stream-number is

word

hat a
ce is
rame
data-

Value
Burpt-preamble word Length of field Contents
MSB ... LSB
Pa 16-bit Sync word 1 F872h
Pb 16-bit Sync word 2 4E1Fh
Pc 16-bit Burst-info EO00Oh
Pd 16-bit Length-code 0000h
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Annex A

(normative)

Channel status when IEC 60958 is used
in consumer applications

The primary bit of interest in the channel status word is bit 1, which indicates whether the
subframe contains PCM audio or data. This bit should be set to '1' to indicate non-linear PCM
samples. Consumer applications may use this bit to determine if the IEC 60958 signal should
be interpreted as stereo linear PCM audio or digital data. This bit can be used to protect audio

devid

The
enco

es from converting the non-linear PCM samples into audio.

allocation of channel status bits of IEC 60958, when used to convey non-liGear
Hed audio bitstreams, is shown in Table A.1.

Table A.1 — Allocation of the channel status bits

PCM

Bit number Value Comments
LSB ... MSB LSB ... MSB
Bit 0 0 Consumer use
Bit 1 1 Audio sample wordused for other purpose than linear AICM
Bit 2 0 Software for which-Copyright is asserted
1 Software for\which no copyright is asserted
Bit3to 5 000 Non-linear PCM audio samples, in accordance with
IEC 60958
010 Noaslinear PCM audio samples, in accordance with
|[EC 60958 with simultaneous monaural linear PCM in
accordance with Annex B
Bit 6 to 7 00 Mode 0
Bit 8 to 15 XXXXXXXL Category code, Lbit
Bit 16 to 19 0000 Source number
Bit 20 to 23 0000 Channel number
Bit 24 to 47 Sampling frequency, sampling frequency extension, clo¢k
accuracy, original sampling frequency, CGMS and audid
sampling frequency coefficient (see IEC 60958-3)
Bit 480,80 All 0 As defined in IEC 60958-3 and IEC 60958-5
Bit 64/to 62 XX Bitstream playback level (see Annex B)
Bi-63-to—+94 A6 As-defiredrHEG-66958-3-ard+E6-66968-5

Some IEC 61937 data-types signal the IEC 60958 frame rate required for transmission using
channel status bits 24 to 27 (sampling frequency) and bits 30 to 31 (sampling frequency
extension) with valid level (I, I1, or Ill) clock accuracy.
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Annex B
(informative)

Monaural linear PCM audio sample simultaneous transferred
with non-linear PCM encoded audio bitstream

This interface can usually only transfer the non-linear PCM encoded audio bitstreams. This
interface can also transfer the monoaural linear PCM audio samples simultaneously
transferred with the non-linear PCM encoded audio bitstreams, whose audio format is 1-ch
(mono, centre channel) 16-bit linear PCM without pre-emphasis.

After|transmission, the monaural linear PCM audio samples simultaneously transfe with a
non-linear PCM encoded audio bitstream may be muted simultaneously when t c—&gn-inear
PCM| encoded audio bitstreams are muted. The decoded non-linear PCM ei)oded udio
bitstream may be mixed with the simultaneously transmitted monaural Imeg@ M. Owihg to
unknpwn variations in decoder delay, the monaural linear PCM shall ated as being
asynghronous to the non-linear PCM encoded audio bitstream. The rel‘xn sh|p betweep the
audig sampling frequencies of the decoded compressed stream and hﬂb onaural linear [PCM
shalllbe an integer multiple of 27 (i = 0 to 2).

The onaural linear PCM audio sample is transferred usmg{ggdslots 4 to 11 (auxiliary| field
and pnused data bits) of the IEC 60958 subframes. Th significant bit (LSB) of the
monaural linear PCM audio sample is carried by tlmee(‘)§mt 4 of subframe 1. The |most
significant bit (MSB) of the monaural linear PCM au sample is carried by time slot [I1 of
subframe 2. Q%

A pattial 8 bits of the monaural 16-bit linear PCDQ\)udio sample is carried by time slots 4 fo 11.
The |ower 8-bit sample is carried by time slot§ 4 to 11 of subframe 1 in the first frame] The
uppef 8-bit sample is carried by time slots 4& 11 of subframe 2 in the first frame; time slpts 4
to 11 are not used because the monau&@lmear PCM audio sample is stuffed with zeros, as
shown in Figure B.1. Q\

O .
) N Sampling frequency o
-t N =
.\0
Monaural linear PCM C_)
LSB&’.123456789101112131415MSE
a
C) - Lower 8-bit o Upper 8-bit _
@ 4 11 4 1
X Y z v | X Y X Y X
d A\
((}cm W|K|ch2 |B|J|ch1 |W|K|ch2 |M|J|ch1 |W[K|ch2 M|J[ch1 [W|K|ch2 [M|J|fch1
\‘/ Subframe|Subframe A\
- e 2 5
Frame191 | FrameO _ | _ Framel1 __ Framen
Start of block
n=2"-1(m=1to095)

J: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 1
K: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 2

IEC
Figure B.1 — Frame and block structure

In the case of the 48 kHz IEC 60958 frame rate, frame and block structure is shown in
Figure B.2.
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Fs =48 kHz

Monaural linear PCM

M]12(13|14|15|0 (1|2 |3 |4 |5|6|7|8|9|10{1M|12|13|14|15| 0| 1| 2

Upper 8-bit Sl Lower 8-bit e Upper 8-bit _ | Lower 8-bit
48 kHz |IEC 60958 frame rate 0 34 112 2728310 1112 27 28 31
z Y X
Channel 2 CR B J Channel 1 MUcH W K Channel 2 VUCR, M J
. Subframe 1 _ | Subframe 2 o A
Frame 191 | _ Frame 0 o Q‘Frama 1
> Pr

(1/\‘
n=,6b%’”—1(m=0

J: time slots 4 to 11 (auxiliary field and unused data bits) of su%f‘rr 1
K: time slots 4 to 11 (auxiliary field and unused data bits) of ame 2

'\% IEC
igure B.2 — Example 1: frame and block structure at 48@42 IEC 60958 frame rate

Start of block

-

In the case of the 192 kHz IEC 60958 frame rate, fran]é\}nd block structure is shown in

Figune B.3. {<
e

L Fs kHz o
Mondural linear PCM - S\Q\\ o
12 (13 |14 |15 ] 0 1 2 3|4 ,‘&\ 7 8 9 (10 |11 (12 |13 |14 |15 ] O 1
Upper 8-bit | Lower@ﬁ . Upper 8-bit _ | Lowef 8-bit
> — > >
192 kHz IEC 60958 frame rate | 4 |1 4 M 4 ’#
X N z - X Y X Y X \% X
Y

M|J|ch1|W|K]|ch2|B |J (Gj) K| ch2|M| J| ch1 |W|K|ch2 M| J| ch1|W|K|ch2 [M{J|ch1|W|K|ch2 [M| J| chft

1 2

>l -

_ Frame191.” | _  FrameO | _ Frame 1 Frame 2 Frame 3 __ Frame 4

QS\ Start of block o o ]
O art of bloc

D

Q/C) J: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 1
\ K: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 2

% rame/Subframe
N

n=3=2"-1(m=2)

IEC
Figure B.3 — Example 2: frame and block structure at 192 kHz IEC 60958 frame rate

The sampling frequencies (fg) for monaural linear PCM audio samples are 32 kHz, 44,1 kHz,
or 48 kHz, the monaural linear PCM audio samples are transmitted at intervals in accordance
with the IEC 60958 frame rate for the non-linear PCM encoded audio bitstreams. The
embedded-frame interval (27, m = 0 to 5) is the IEC 60958 frame rate for the non-linear PCM
audio bitstreams divided by the sampling frequency (f;) for monaural linear PCM, so that the
sampling frequency (fg) for the monaural linear PCM transmitted simultaneously becomes the
same frequency; the sampling frequency (f;) for the monaural linear PCM audio samples
corresponds to 1/2” (m = 0 to 5) of the IEC 60958 frame rate for the non-linear PCM encoded
audio bitstreams. Table B.1 indicates the relationship between the sampling frequency for the
monaural linear PCM audio samples and the IEC 60958 frame rate for the non-linear PCM
encoded audio bitstreams.
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Table B.1 — Relationship between sampling frequency for monaural linear PCM
and IEC 60958 frame rate for non-linear PCM

Non-linear PCM (bitstream) Monaural linear PCM (L-PCM)
IEC 60958 frame rate Sampling frequency Embedded-frame interval
m 2" x f_(m =0 to 5) Js 2" (m = 0 to 5)
0 Sy 32 kHz 1 frame
1 2% f 64 kHz 2 frames
2 4 x f 128 kHz 4 frames
32 kHz
3 SR 750 KHZ B frames
4 16 x 1, 512 kHz 16 frames
5 32 x f, 1024 kHz 32 frames
0 Sy 44,1 kHz 1 frame
1 2% f 88,2 kHz 2 Wames
2 4 x f 176,4 kHz 4 frames
44,1 kHz
3 8 x f 352,8 kHz 8 frames
4 16 % f, 705,6 kHz 16 frames
5 32 % f 1411,2 kHz 32 frames
0 Sy 48 kHz 1 frame
1 2% f 96 kHz 2 frames
2 4 x f 192 kHz 4 frames
48 kHz
3 8 x f 384 kHz 8 frames
4 16 x 1 768 kHz 16 frames
5 32 x f, 1536 kHz 32 frames
The monaural linear PCM signal can require Gp-sampling by 2x or 4x to match the decoded non-linear [PCM
signdl sampling frequency before mixing the two signals.

It is fecommended that theplayback level of all the decoded bitstreams of the IEC 6[1937
audig channels compared-to"the embedded monoaural linear PCM be indicated by chgnnel
statup bits 61 and 62.

Bits|61 to 62 bitstream playback level

Bit 61 62
Stafe "0 0" no information
"1 0" 0dB
"0 1" -10 dB playback to be attenuated
"1 1" replace the centre channel signal of the decoded IEC 61937

bitstream with the embedded monoaural linear PCM signal.

This bitstream playback level sometimes happens to be changed dynamically within a
streaming content to temporarily draw attention to the reproduction of the monoaural linear
PCM signal.
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object ofJEC is to pr

end and in addition to other activities, IEC publishes International Standardsy Technical Specifics
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

rested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pdblications is accurate, IEC cannot be held respofisible for the way in which they are used or fg
miginterpretation by any end user.

4) In|order to promote international uniformity, I[E€ \National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible\in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

5) IEL itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in somesareas, access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

7) Nd liability shall attach to 1EC’ or its directors, employees, servants or agents including individual exper
megmbers of its technicakcommittees and IEC National Committees for any personal injury, property dam
othher damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising .out.of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensahble_for the correct application of this publication.

9) At{entidn is drawn to the possibility that some of the elements of this IEC Publication may be the sub
pafentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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IEC 61937-1 has been prepared by technical area 20: Analogue and digital audio, of IEC

technical committee 100: Audio, video and multimedia systems and equipment. It i
International Standard.

This third edition cancels and replaces the second edition published in 2007,
amendment 1 published in 2011. This edition constitutes a technical revision.

S an

and

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

edition:

a) Activation of Pe field;
b) Enhanced usage of channel status bits.
c) Addition of Annex B.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3447/CDV 100/3522/RVC

Full information on the voting for its approval can be found in the report on voting indicated in

the a

The |

bove table.

anguage used for the development of this International Standard is English.

This
acco
avail

IEC are described in greater detail at www.iec.ch/standardsdev/publications.

The list of all the parts of IEC 61937, under the general title Digital audjo,~ Interface for

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

bble at www.iec.ch/members_experts/refdocs. The main document types develops

ed in

dance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Sdpplement,

d by

non-

lineal PCM encoded audio bitstreams applying IEC 60958, can be found on the IEC websjte.
The ¢ommittee has decided that the contents of this document wilkfemain unchanged untjl the
stability date indicated on the IEC website under webstore.ie€.ch in the data related tp the
specific document. At this date, the document will be
e rgconfirmed,
e withdrawn,
e r¢placed by a revised edition, or
e amended.

IMPIORTANT - The 'colour inside'\logo on the cover page of this publication indicates

that
un
col

it contains colours which are considered to be useful for the cor
erstanding of its contents. Users should therefore print this document usin
ur printer.

rect
g a
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AUDIO BITSTREAMS APPLYING IEC 60958 —

Part 1: General

cope

2021

conveying of non-linear PCM encoded audio bitstreams.

It degcribes the way in which this digital interface can be used in consumer applications.

The

2

The

professional mode is not considered within the scope of this document.

Normative references

following documents are referred to in the text in such a way that some or all of

contgnt constitutes requirements of this document. For dated references, only the e

cited

any gmendments) applies.

IEC €0958-1, Digital audio interface — Part 1. General

IEC $0958-3, Digital audio interface — Part*3: Consumer applications

IEC 60958-5, Digital audio interface > Part 5: Consumer application enhancement

part of IEC 61937 applies to the digital audio interface using the IEC 60958 series’fqr the

their
dition

applies. For undated references, the latest edition)of the referenced document (inclyiding

IEC 61937-2, Digital audio —Mterface for non-linear PCM encoded audio bitstreams apglying
IEC $0958 — Part 2: Burst-info

3 Terms, definitions, and presentation

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

ISO and AEC maintain terminological databases for use in standardization at the follqwing
addresses:

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

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

3.1
3.1.1

Terms and definitions

audio data-burst
data-burst with an encoded audio frame as burst-payload

3.1.2

audio data-word

16-bi

t data word
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3.1.3

audio frame

fixed

number of audio samples

Note 1 to entry: The number of samples in an audio frame is dependent on the particular encoding system that is

used t

3.1.4

o encode the audio frame into the encoded audio frame.

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

3.1.5
bitst
non-|

Note 1

3.1.6
data
pack

3.1.7
burs

ream
inear PCM encoded audio source, represented in a sequence of bits

to entry: In this interface, the bitstream consists of a sequence of data-bursts.

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

t-payload

infor

3.1.8

ation content of the data-burst

burst-preamble
header for the data-burst, containing synchrenization, and information about the

contd

3.1.9
data
refer

3.1.1

ined in the burst-payload

type
bnce to the type of payload of«the data-bursts

0

encoded audio frame

minir

Note
each

hum decodable unit.of an encoded data sequence

to entry: Each encoded audio frame is the encoded representation of a fixed number of audio sampl
riginal audio_‘€hannel). The number of samples that are encoded into an encoded audio frame deper

the pafrticular encéding system that is used to encode the audio frame into the encoded audio frame.

3.1.1
idle

1

state

innwhich the interface is not used to convey any sequence of data-bursts or PCM da

data

bs (for
ds on

ta

Note 1 to entry: The channel status data is still active (bit b1 is set to '1' when further non-linear PCM en

audio

3.1.1

is anticipated; see Figure 7).

2

length-code

code

3.1.1

indicating the length of the data-burst-payload in bits, bytes or 8-byte units

3

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

coded
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4

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

3.1.1

5

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

3.1.1

stuffing

occu

3.1.1

stuffing subframe

occu

3.1.1

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

bitstream

Note 1 to entry: Typically, a stream gap will occur between encoded audio frames.

3.2
3.2.1

F872h
valug 'F872' in hexadecimal format

4 General description

The

to c
inter

Each| data-burst consists of a 64-bit burst-preamble, followed by the burst-payload. The &

preamble consists of a sync-word, information about the burst-payload and a bitstr
number.
The jnterface may convey one or more bitstreams. Each type of bitstream may impd

parti
(see

IEC%O%B subframe is normally used to carry one linear PCM sample, but may also be

6

2021

bying the unused data capacity of the interface

7

pying the unused data capacity in 16-bit audio data words

8

Presentation convention

format of the IEC 60958 interface consists of a sequence of IEC 60958 subframes.

nvey data. The non-linear PCM encoded audio bitstreams to be transported ove
ace are formed intea sequence of data-bursts.

Each
used
this

urst-
eam-

se a

ular requirement for the repetition period for the data-bursts that make up the bitst

ream

Clause 7).

The 16 bits of a data-burst are placed in time-slots 12 to 27 of an IEC 60958 subframe. Both
odd and even IEC 60958 subframes (channel 1, channel 2) 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.

5

The

Interface format

interface format as defined in IEC 60958-1 and IEC 60958-3 is used.
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6 Mapping of the audio bitstream on to IEC 60958

6.1

6.1.1

Coding of the bitstream

General

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 (see Figure 1 and Table 1). Because the
non-linear PCM encoded audio bitstream to be transported is at a lower data rate than that
supported by the IEC 60958 interface, the audio bitstream is broken into a sequence of
discrete data-bursts, and stuffing between the data-bursts is necessary (see 6.3).

Each| data-burst contains data of an encoded audio frame that is the encoded representlation
of a fixed number of audio samples per PCM audio channel. The number of sampl€s {o be
encofed into an encoded audio frame depends on the particular encoding system:
It is |possible for this interface to simultaneously convey multiple non-linear PCM encpded
audiq bitstreams. One of the applications of this capability would be t@ econvey both a jmain
audiq service and an associated audio service.
. 1 block = 192 frames o
Frame 191 Frame 0 Frame 1 Frame 191 Frame 0
W B W. M
Preamble Auxiliary LSB MSB [V (U |[C|P
0 34 78 1 12 27 28 31
B 16-bit of bitstream o
i o IEC
Figure 1 — IEC 60958 interface format
Table 1 — Bit allocation of the IEC 60958 frame
Field IEC 60958 time-slot Value
0to3 Preamble IEC 60958 preamble
4t07 Auxiliary field Not used, all "0" or partial of linear PCM
8 to 11 Unused data bits Not used, all "0" or partial of linear PCM
12 to 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 IEC 60958
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Bit map of bitstream

2021

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 (see Table 2).

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

Bit of subframes
Subframe MSB LSB
b27 b26 B 26— b4 b3 b2
Frame 0O; subframe B or M 0 1 14 16
Franje O; subframe W 16 17 30 3
Frame 1; subframe B or M 32 33 46 4f7
Franje 1; subframe W 48 49 62 63
Frame 2; subframe B or M 64 65 78 )
Last|subframe B or M of data-burst n-—32 n-31 n-18 n—H{17
Last|subframe W of data-burst n-16 n-15 n-2 n+1

Congidering the data within an IEC 60958 subframe as.a 16-bit word out of a serial streé

bits,

(time
PCM
the
fracti
the ¢

the first bit of the burst-payload in a data-burst\would occupy the MSB of subfra
Lslot 27), and the 32"d bit would occupy thexLSB (or what would be the LSB for 1
audio) of subframe 2 (time-slot 12). The next 32 bits of the burst-payload would od
ext IEC 60958 frame. The last data bitg,of the audio data-burst might occupy o
on of the last frame. Any unused bits in\the last frame will be ignored by the receiv
ase where the audio data-burst contains a multiple of 16 bits, all used IEC 60958

framgs are completely filled. When it isAot a multiple of 16 bits, the bits of the burst-pa

to be
be st

6.1.3

It is 1
deco

conveyed in the last IEC 60958 subframe will be MSB aligned; the remaining bits
uffed with zeros.

IEC 60958 validity(flag

ecommended to setithe validity bit to a logical '1'. This is intended to prevent accid
ding of non-audio._data to analogue before a complete channel status block is receiv

6.1.4| IEC 60958 channel status bit 1

The
or to
to'1'

burposenof channel status bit 1 is to indicate if IEC 60958 is used to convey linear
indicate that the interface is used for other purposes (see Annex A). This bit shall b

m of
me 1
6-bit
cupy
nly a
er. In
sub-
load
shall

ntal
d.

PCM
e set

when |IEC 60958 is used to convey non-linear PCM encoded audio bitstreams.

6.1.5

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.

6.1.6

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 that contains data of an encoded audio frame (see Figure 2).
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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
R R
» Repetition period between 2 data-bursts _
IEC
Figure 2 — Data-burst format
The fepetition period of these bursts is defined as the length between the rgference points R
pame

(meeifured in IEC 60958 frames) of one data-burst and the next data-burst’(with the

bit-s

eam-number). The data representing each individual encoded audio frame is typ

specified to be packaged into a single individual data-burst, with'a repetition p

(mea

samples of each channel contained within that encoded audio frame.

Itis

possible for a number of data-bursts representing multiple*bitstreams to be interleave

cally
eriod

sured in IEC 60958 frames) for that data-burst equal to the mtumber of encoded audio

bd on

the ipterface. When more than one non-linear PCM encodéd audio bitstreams are transnpitted
through the same interface, the audio sampling rates of\these bitstreams are identical to

othe

1.

6.1.7 Burst-preamble

The

burst-preamble consists of four mandatory fields. Pa and Pb represent a synchroniz

word] Pc gives information about the type of data, and some information/control fo

rece

iver. Pd gives the length of the burst-payload, limited to 65 535 bits if the length of

giver] in bits, limited to 65 535 bytes-.if the length of Pd is given in bytes, or limited to 524

byte

The
The
subf
into
27 a

g if the length of Pd is given_in'8-byte units.

our preamble words are)contained in two sequential IEC 60958 frames (see Figur
frame beginning the data-burst contains preamble word Pa in subframe 1, and |
name 2. The nextframe contains Pc in subframe 1 and Pd in subframe 2. When p

d the LSB isyplaced into time-slot 12 (see Table 3 and Table 4).

each

ation
r the
Pd is

280

e 3).
Pb in
aced

n IEC 60958 subframe, the MSB of a 16-bit burst-preamble word is placed into time¢-slot

Pa

Pb | PenPd Burst_payload Pa|Pb| Pc|Pd Burst_payload

Length of burst-payload Length of burst-payloa3

o

= i

Data-burst Data-burst

>

A

!

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

Preamble word Length of field Contents
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, number of bytes or number of
8-byte units according to data-type

Table 4 — Bit map of burst-preambles

IEG 60958 time-
slqt bit-number 27 12
Preamble 15 14 13 12 11 10 9 8 7 6 5 3 2 1] 0
bit-number
Pa 1 1 1 1 1 0 0 0 0 1 1 0 0 1 0
Pb 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1
Pc In accordance with Table 5, burst-info values Pc, bit' 15-= MSB
Pd Length-code, bit 15 = MSB
6.1.8 Burst-info
6.1.8|.1 General
The 16-bit burst-info contains information abeut the data that is found in the data-burst.
Table-5"- Fields of burst-info
Bits |of Pc Value Contents Remark
Ofo 6 Data-type See IEC 61937-2
7 0 Error flag indicating a valid burst-payload
1 Error flag indicating that this burst-payload is not valid
81tp 12 Data-type-dependent info
13{o 15 0 Bitstream-number
NOTE| The repetition period of pause data-bursts depends on the application in which IEC 60958 is uged to

convely enced€d audio bitstreams.

6.1.8.2 Data-type

The 7-bit data-type is defined in bits 0 to 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 the other parts of IEC 61937.
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6.1.8.3 Extended data-type
6.1.8.3.1 General

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 (see Table 6, Table 7 and Table 8).

Pa |Pb [Pc [Pd | Pe | Pf Burst_payload Pa |Pb |Pc |Pd |Pe | Pf Burst_payload
Length of burst-payload __ Length of burst-payloap
. Data-burst o . Data-burst o

IEC
Figure 4 — Burst-preamble with extended preamble

Table 6 — Burst-preamble words

Value
Prdamble word length of field Contents
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, number of bytes or
number of 8-byte units according to
data-type
Pe |(conditional) 16-bit Extended data-type Table 7
Pf [conditional) 16-bit Reserved for future use Table 8
6.1.8.3.2 Fields of Pe
Table 7 - Fields of Pe (extended data-type)
Bitq of Pe Value Contents Remark
Oto[l5 0-te 65 535 Extended data-type See IEC 61937-2

The plocation of extended data-types is defined in IEC 61937-2. The extended data-fypes
themselves are specified in the following parts of IEC 61937.

6.1.8.3.3 Fields of Pf

Table 8 — Fields of Pf

Bits of Pf value Contents

0to 15 0 to 65 535 Reserved for future use
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4 Error-flag

2021

The error-flag bit is available to indicate if the contents of the data-burst contain data errors. If
a data-burst is thought to be error-free, or if the data source does not know if the data
contains errors, then the value of this bit is set to a '0". If the data source does know that a
particular data-burst contains some errors, this bit may be set to a '1'. The use of this bit by
receivers is optional.

6.1.8

5 Data-type-dependent info

The meaning of the 5-bit data-type-dependent info depends on the value of the data-type (see

7.2).

6.1.8

The

(0 to
bitstr
numik

The
numik
placq
'Oh'.

If a i

.6 Bitstream-number

B-bit bitstream-number indicates to which bitstream the data-burst belongs., Eight g
7) are available so that up to eight independent bitstreams may be multiplexed ir
eam in a time multiplex. Each independent bitstream shall use a“unique bitstr|
er. The MSB of the bit-stream-number is placed in bit number 15,

following constraints apply. If a single bitstream is carried,(the value of the bitstr|
er is Oh. In the case where a main audio service and an associated audio servic
d into this interface, the main service audio data-burst®as its bitstream number g

eceiver is only capable of selecting and processing a single bitstream, it receives

proci
priority and should carry the most important data.

The
bitstr
bursf

6.1.9

The

withi
the i
the K
numbk
they
lengt

data-type within a bitstream can change, but the bitstream-number is constant
eam. For example, the pause data-burst used to bridge a stream gap between the
of an audio type contains the samg’bitstream-number.

Length-code

ength-code indicates thie ;number of bits, bytes or 8-byte units according to the data
 the data-burst, fromr 0 to 65 535. The size of the Pa, Pb, Pc and Pd is not count
alue of the lengthscode. In other words, the length-code indicates the number of b
urst-payload in.'bits, plus the conditional lengths of Pe and Pf (see Figure 4), o
er of bytes of\the burst-payload in bytes, plus the conditional lengths of Pe and

hs of Pe-and Pf if they exist.

Pa Pb Pc Pd Burst_payload

odes
one
eam-

eam-
B are
et to

and

sses bitstream-number Oh. The bitstream with ‘bitstream-number Oh thus has the highest

for a
data-

Htype
ed in
ts of
r the
Pf, if

exist, or the-number of 8-byte units of the burst-payload in bytes, plus the condifional

6.2

Length of the burst_payload

A
\

Figure 5 — Length of the burst-payload specified by Pd

Burst-payload

The format of the burst-payload is specified by means of the data-type in preamble Pc and is
used to convey the information content. The data-bursts of several data-types are specified
in IEC 61937-2.
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6.3 Stuffing
6.3.1 General

Not all bits are occupied during the transfer of data-bursts (see Figure 2). In the case where
the audio data-burst contains a multiple of 16 bits, all IEC 60958 subframes used are
completely filled.

6.3.2 Stuffing within an IEC 60958 subframe

In the case where the audio data-burst does not contain a multiple of 16-bit, the bits of the
burs i i A h be—MSBalighed—and the
rem

ining bits of that subframe are set to '0' (stuffing).
6.3.3 Stuffing between data-bursts

An upoccupied space between two data-bursts shall be stuffed with 16-bit data words, which
are set to all '0's.

6.3.4 Burst spacing

The following feature allows equipment reliably to detect whether the IEC 60958 signal is
conveying PCM or non-linear PCM data without relying on _bit;1 of the channel status|(see
Anngx A). Four IEC 60958 subframes that have the contents of time slots 12 to 27 all setjto '0’
shall|be inserted between every data-burst.

All these four '0' subframes with Pa and Pb will behave as an extended 96-bit sync code. In
the case of PCM transmission, the false occurrence of the sync code will be extremely gmall.
When the interface is not in the idle state, this\requirement is automatically fulfilled upless
therg are sequences of data-bursts so tightly-packed that there is never a sequence of al| four
'0' sUbframes preceding any Pa (see Figure '6).

Pa||l Pb | Pc | Pd Burst_payload Os|‘0s|0s|‘0s|Pa|Pb|Pc |Pd Burst_payload

Burst spacing

Data-burst Data burst

A
Y
A
Y

IEC

Figure 6 — Burst spacing

7 Format of data-bursts

7.1 —Generat

Data-types are categorized into three classes: audio data-burst, pause data-burst and null
data-burst. The type of the burst-payload is normally indicated by bits 0 to 6 and 8 to 12 fields
of Pc. Repetition periods apply to all data-types except for the null data-type.

In cases where the IEC 60958 interface is idle, i.e. it is not used to convey any data but is
anticipating transmission of the non-linear PCM audio bitstream, channel status bit 1 is kept
as '1' (see Annex A). Null data-bursts may be transferred to assist some receivers (which do
not observe channel status bit 1) in switching from non-linear PCM mode to linear PCM mode
unexpectedly (see 7.3).
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In cases where the interface is used to convey non-linear PCM audio bitstreams, the
bitstream is broken into discrete data-bursts and stuffing is necessary between the data-
bursts (see 6.3.3). If gaps occur within the bitstreams, these stream gaps are filled with bursts
of the pause data-type.

PCM/non-PCM

Format P

PCM

»| Non-PCM

Idle

Audio bitstream

Null data
needed?

Audio data-burst Gap

y Y

‘Send audio data-burst’ ‘Send pause data-burst and Send null data-burst
‘Set repetition time’ set repetition time’ or ‘idle’ (optional)

1 v

-
-4

Yes Repetition

time finished?

Stuffing

l— IEC

Figure 7 — Flow chart of transmission of a bitstream

7.2 Pause data-burst

Occasionally, stream gaps can occur between two audio data-bursts of a non-linear PCM
encoded audio owing to switching between bitstreams in a transmitter. When a stream gap
exists in the encoded audio bitstream, an audio gap will exist in the decoded audio signal.
Pause data-bursts are intended to be used to fill the stream gaps. As indicated in Figure 8,
pause data-bursts (Ps) are located with the repetition period of the pause data-burst. The
reference point R of a pause data-burst is bit 0 of its Pa, and it follows immediately after the
stuffing, which follows the previous audio data-burst. (The length of the audio data-burst with
stuffing is the repetition period of the audio data-burst.) If an unoccupied space exists
following a pause data-burst, it is stuffed with all '0's (see 6.3.3).
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Audio-data ) ) ) ) Audio-data ) Audio-data
burst Stuffing | P | Stuffing | P | Stuffing | P | Stuffing burst Stuffing burst
R R R R R R
Pause
. ) : burst P . )
Repetition period of Repetition — Repetition period of
the audio data-burst period of pause the audio data-burst
Gap in between the data bursts
IEC
Pause data-bursts convey information to the audio decoder that a stream gap exists.| The

paus
linea
deco
bitstn

e data-bursts may also indicate either the actual length of the audio gap, orjthat the

der to minimize (or conceal) the existence of the audio gap, or in thé)case wher
eam stops, to trigger a fade-out of the audio. A sequence of pause data-bursts can

assigt decoder synchronization prior to the beginning of a non-linear PCM audio bitstred

short
the fi

The

numfk
data-
servi

sequence of pause data-bursts can be sent immediately preceding the transmissi
rst audio data-burst.

bause data-burst shall be transferred with the same bitstream-number as the bitstr,
er of the audio data stream which contains the stream“gap to be filled with the p

Ce bitstream and one or more associated audio service bitstreams are interleaved o

non-

 PCM audio data stream has stopped. This information can be used by the audio

e the
also
m. A
bn of

eam-
ause

bursts, or for which synchronization is being assisted. In the case where a main audio

n the

interface, the pause data-bursts shall have the satme”bit-stream-number as the main audio

servi
main

The

first

resef
actud
betw
for th
In th
audig
samf
valudg
this |
bit of
inclu
indic

ce. The pause data-burst is only used to fill the stream gaps between data-bursts g
audio service bitstreams.

pbause data-burst contains the burst-preamble and a 32-bit payload (see Figure 9)
16-bit of the payload contains thezaudio gap-length parameter. The remaining bit
ved and are all set to '0'. The audio gap-length parameter is an optional indication ¢
| audio gap length. This isxthe length, measured in sampling periods of the a
ben the anticipated referencé_point of the next audio burst (based on the repetition p
at data-type — see Table 5), and the actual reference point of the next audio data-k
e case of audio with narmal sampling rate, this length is equal to the number of

samples which weuld be missing in the decoded output signal (in the case of
ling-rate audio, the*number of PCM audio samples in the audio gap will be twic

ength is equal to the length, measured in sampling periods of the audio, between theg
Pa of the“first pause data-burst and the first bit of Pa of the next audio data-burst

pte the-fength of the audio gap.

The

f the

The
5 are
f the
udio,
eriod
urst.
PCM

half
e the

indicated by the gap-length parameter). For the data-types with Pa as a reference point,

first
The

sion of (non-zero values of gap-length is optional; data sources are not requirgd to

efailed use of the pause data-burst is dependent on the data-type of the audio

ata-

burst. The gap-length parameter of the first pause data-burst of the sequence may be used to
indicate the length of the audio gap that will occur owing to the stream gap. The pause data-
bursts in the sequence that follows the first pause data-burst typically do not have a gap-
length specified (gap-length = 0). For data-types that use Pa of the burst as the reference
point, it is not necessary to differentiate between stream gaps and audio gaps; in this case,

both

are of the same length.

A gap may be filled with one single sequence of pause data-bursts with a single indication of
audio gap-length. For example, a stream gap resulting from an audio gap of 768 samples long
may be filled with one sequence of pause data-bursts with an indication of gap-length = 768 in

the fi

rst pause data-burst.


https://iecnorm.com/api/?name=e1c85903c40c5baa0bd43d267a0ac739

- 18 — IEC 61937-1:2021 © IEC 2021

If the data source does not have the information about the full audio gap length at the time the
stream gap begins, it may signal an initial value for gap-length. If the data source then
determines that the audio gap will be longer than the initial indication, another sequence of
pause data-bursts may be initiated (following the first sequence by the repetition period) with
another gap-length value to signal to the decoder that the audio gap is being extended. If the
gap is further extended, additional sequences may be initiated. For example, a stream gap
could be filled with a number of smaller sequences of pause data-bursts, with the first pause
data-burst in each sequence indicating the gap-length bridged by that sequence (for example,
one sequence with a gap-length of 256 samples, followed by a sequence with gap-length
of 512, together bridging a gap of 768 sample periods).

The |nTormat|on about the Tull lengih of the audio gap In the first pause data-burst will pllow
the decoder the possibility to perform the best concealment.

Ha | Pb | Pc | Pd Payload Pa | Pb | Pc | Pd Payload

Pause data-burst Stuffing Pause, data-burst

il
-t

Y
A

A

Repetition period of a burst of data_type Pause

A
\

IEC
Figure 9 — Data-burst format of the data<type pause

The |ength of a gap is adjusted to be concealed completely with a sequence of pause fata-
bursts whose repetition periods are defined for eachparticular encoding system as indi¢ated
in the other parts of IEC 61937 The repetition period of a pause data-burst gives the inferval
betwgen Pa of a pause-burst and Pa of the next pause-burst.

The glata-type-dependent info for pause data=bursts is given in Table 9 and Table 10.

Table 9 — Values of data-type-dependent info of the pause data-burst

Bits of Pc Value Contents
8 to 12 0 General use
1 Stop, frame sequence discontinued
2 to 31 Reserved

NOTE 1 A pause data-burst with data-type-dependent info set to 'general use' is used to fill a gap or precgding
encoded audio bitstream.

NOTE 2 TranSmitters can use the STOP value to indicate that the transmission of the current encoded gudio
bitstfeam is.interrupted. When stopped, the interface becomes idle.

Table 10 — Burst-payload of pause data-burst

Bits of payload
Value Contents Remark
LSB ... MSB
0to 15 0 Not specified Mandatory when data-type-dependent info = 1
1 Reserved
2 Reserved
3 to 65 535 | Gap-length Gap length measured in number of IEC 60958 frames
16 to 31 0 Reserved All "0’
NOTE Non-zero values for gap-length are optional.
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7.3

Audio data-bursts

Specific properties such as reference points, repetition period, the method of filling stream

gaps

, and decoding latency are specified for each data-type.

The decoding latency (or delay), indicated for the data-types, should be used by the
transmitter to schedule data-bursts as necessary to establish synchronization between the
picture and the decoded audio.

The summary of the audio data-bursts is specified in IEC 61937-2.

7.4

A null data-type is provided to be inserted occasionally if the interface is idlej~to

recei
PCM
are f
depe

set t¢ '7h'. When placed into an IEC 60958 subframe, the MSB of each ‘burst-preamble

is plg

Ther
null g
idle.
contg
burst

Null data-burst

vers that do not observe channel status bit 1 to determine if the interface is conv
or non-linear PCM encoded audio. The contents of a data-burst with the)data-typq
xed (data-type = 00h). In a null data-burst, the length-code, error-flagy and data-
hdent values are all set to '0Oh' (see Figure 10 and Table 11). The, hit*stream-numA

ced into time-slot 27, the LSB into time-slot 12.

Pa | Pb | Pc | Pd

IEC
Figure 10 — Null data-burst

b is no requirement on the repetition period, but, when used, it is recommended t
ata-burst be inserted at least once every 4 096 sampling periods in case the interfg
This could potentially enhance reliable auto-detection of whether or not the subf
nts contain linear PCM audio or.fion-linear PCM bitstreams. The use of the null
is optional.

Table'11 — Fields of a null data-burst

allow
bying
e null
type-
er is
word

hat a
ce is
rame
data-

Value
Burgt-preamble word Length of field Contents
MSB ... LSB
Pa 16-bit Sync word 1 F872h
Pb 16-bit Sync word 2 4E1Fh
Pc 16-bit Burst-info E000h
Pd 16-bit Length-code 0000h
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Annex A
(normative)

Channel status when IEC 60958 is used

in consumer applications

IEC 61937-1:2021 © IEC 2021

The primary bit of interest in the channel status word is bit 1, which indicates whether the
subframe contains PCM audio or data. This bit should be set to '1' to indicate non-linear PCM
samples. Consumer applications may use this bit to determine if the IEC 60958 signal should
be interpreted as stereo linear PCM audio or digital data. This bit can be used to protect audio

devid

The
enco

es from converting the non-linear PCM samples into audio.

allocation of channel status bits of IEC 60958, when used to convey non-liGear
Hed audio bitstreams, is shown in Table A.1.

Table A.1 — Allocation of the channel status bits

PCM

Bit number Value
Comments
LSB ... MSB LSB ... MSB
Bit 0 0 Consumer use
Bit 1 1 Audio sample wordused for other purpose than linear AICM
Bit 2 0 Software for which-Copyright is asserted
1 Software for\which no copyright is asserted
Bit3to 5 000 Non-linear PCM audio samples, in accordance with
IEC 60958
010 Non-linear PCM audio samples, in accordance with
IEC 60958 with simultaneous monaural linear PCM in
accordance with Annex B
Bit 6 to 7 00 Mode 0
Bit 8 to 15 XXXXXXXL Category code, Lbit
Bit 16 to 19 0000 Source number
Bit 20 to 23 0000 Channel number
Bit 24 to 47 Sampling frequency, sampling frequency extension, clo¢k
accuracy, original sampling frequency, CGMS and audid
sampling frequency coefficient (see IEC 60958-3)
Bit 48 to 60 All 0 As defined in IEC 60958-3 and IEC 60958-5
Bit 61 to 62 XX Bitstream playback level (see Annex B)
Bit 63 {0191 All 0 As defined in IEC 60958-3 and IEC 60958-5

Some IEC 61937 data-types signal the IEC 60958 frame rate required for transmission using
channel status bits 24 to 27 (sampling frequency) and bits 30 to 31 (sampling frequency
extension) with valid level (I, Il, or Ill) clock accuracy.
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Annex B
(informative)

Monaural linear PCM audio sample simultaneous transferred
with non-linear PCM encoded audio bitstream

This interface can usually only transfer the non-linear PCM encoded audio bitstreams. This
ace can also transfer the monoaural linear PCM audio samples simultaneously
transferred with the non-linear PCM encoded audio bitstreams, whose audio format is 1-ch

interf

(mon

0, centre channel) 16-bit linear PCM without pre-emphasis.

After
non-|
PCM
bitstn
unkn
asyn
audid
shall

The
and
mon4
signi
subfr

A pa
The

uppe
to 11
show

Mo

transmission, the monaural linear PCM audio samples simultaneously transferred W

encoded audio bitstreams are muted. The decoded non-linear PCM encoded
eam may be mixed with the simultaneously transmitted monaural lineatt BCM. Owi
pbwn variations in decoder delay, the monaural linear PCM shall be: treated as |
chronous to the non-linear PCM encoded audio bitstream. The relationship betwee
sampling frequencies of the decoded compressed stream and the,monaural linear
be an integer multiple of 27 (i = 0 to 2).

monaural linear PCM audio sample is transferred using time slots 4 to 11 (auxiliary,
ural linear PCM audio sample is carried by timeCslot 4 of subframe 1. The

icant bit (MSB) of the monaural linear PCM audie’sample is carried by time slot
ame 2.

tial 8 bits of the monaural 16-bit linear PCM~audio sample is carried by time slots 4

ith a

inear PCM encoded audio bitstream may be muted simultaneously when the non-ILnear

udio
ng to
being
h the
PCM

field

lUnused data bits) of the IEC 60958 subframes. The, least significant bit (LSB) of the

most
11 of

fo 11.

ower 8-bit sample is carried by time slots 4 to 11 of subframe 1 in the first frame| The
I 8-bit sample is carried by time slots 4.to 11 of subframe 2 in the first frame; time slots 4
are not used because the monauratilinear PCM audio sample is stuffed with zeros, as
n in Figure B.1.
» Sampling frequency o
haural linear PCM 1
LSB 01112‘314[51617 8‘9'10 11|12 |13 {14 | 15 | MSH
B Lower 8-bit S Upper 8-bit o
4 111 4 1
X Y z Y [ X Y \\ X Y X i
N|dtch1 |[WiK|ch2 [B|J [ch1 |W|K]|ch2 [M[J|ch1 |W|K]|ch2 M|[J[ch1 |W|K|ch2 [M[J[lch1 |
\\ |
Subframe|Subframe \\
! ple? »
Frame 191 Frame 0 Frame 1 Frame n

- o -l - - -
B L ] - L - L

Start of block
n=2"-1(m=1to5)

J: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 1
K: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 2

Figure B.1 — Frame and block structure

IEC

In the case of the 48 kHz IEC 60958 frame rate, frame and block structure is shown in
Figure B.2.
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- Fs =48 kHz o
Monaural linear PCM o
M1]112| 13|14 (15|10 |1 |2 |3 |4 |5 |6|7|8|9|10|11|12|13|14 15| 0| 1| 2
Upper 8-bit P Lower 8-bit e Upper 8-bit _ | Lower 8-bit
48 kHz |IEC 60958 frame rate [0 34 112 2728310 1112 27 28 31
z Y X
Channel 2 UoF B J Channel 1 Mucr W K Channel 2 ucH M J
A Subframe 1 _ Subframe 2 o
Frame 191 | _ Frame 0 _ | (Fram¢ 1

Start of block

n=052"-1(m=0

J: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 1
K: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 2
IEC

Fligure B.2 — Example 1: frame and block structure at 48(kHz IEC 60958 frame rate

In the case of the 192 kHz IEC 60958 frame rate, frame~and block structure is shown in
Figurde B.3.

Fs.=48 kHz

A
Y

Mongural linear PCM

12 (13|14 |15 0 |1 | 2|3 |4 |56 |7 |8 |9 |10|1 |12 [13]|14|15| 0 | 1

Upper 8-bit | Lower 8-bit . Upper 8-bit _ | Lower 8-bit
192 khiz IEC 60958 frame rate | 4 | 4 4
X Y z o X Y X Y X Y X

M|J | ch1|W|K|ch2 B |J | ch?|W|K]| ch2|M| J|ch1|W|K]|ch2 M| J| ch1|W|K]|ch2 [M|J|ch1|W|K|ch2 [M| J| chfl

Subframe Subframe
1 2

>l -
- |

)
—

Frame 194. | = FrameO | Frame1 | Frame2 | Frame3 _ | _Frane4

Start of block

n=3=2"-1(m=2)

J: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 1
K: time slots 4 to 11 (auxiliary field and unused data bits) of subframe 2

IEC
Figure B.3 — Example 2: frame and block structure at 192 kHz IEC 60958 frame rate

The sampling frequencies (fg) for monaural linear PCM audio samples are 32 kHz, 44,1 kHz,
or 48 kHz, the monaural linear PCM audio samples are transmitted at intervals in accordance
with the IEC 60958 frame rate for the non-linear PCM encoded audio bitstreams. The
embedded-frame interval (2, m = 0 to 5) is the IEC 60958 frame rate for the non-linear PCM
audio bitstreams divided by the sampling frequency (f;) for monaural linear PCM, so that the
sampling frequency (fg) for the monaural linear PCM transmitted simultaneously becomes the
same frequency; the sampling frequency (f;) for the monaural linear PCM audio samples
corresponds to 1/2™ (m = 0 to 5) of the IEC 60958 frame rate for the non-linear PCM encoded
audio bitstreams. Table B.1 indicates the relationship between the sampling frequency for the
monaural linear PCM audio samples and the IEC 60958 frame rate for the non-linear PCM
encoded audio bitstreams.
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Table B.1 — Relationship between sampling frequency for monaural linear PCM
and IEC 60958 frame rate for non-linear PCM

Non-linear PCM (bitstream) Monaural linear PCM (L-PCM)
IEC 60958 frame rate Sampling frequency Embedded-frame interval
m 2" x f_(m =0 to 5) Ss 2™ (m = 0 to 5)
0 Sy 32 kHz 1 frame
1 2% f 64 kHz 2 frames
2 4 x f 128 kHz 4 frames
32 kHz
3 B X7, 256 RHZ g Trames
4 16 x f, 512 kHz 16 frames
5 32 x f, 1024 kHz 32 frames
0 Iy 44,1 kHz 1 frame
1 2% f 88,2 kHz 2 frames
2 4 x f 176,4 kHz 4 frames
44,1 kHz
3 8 x f 352,8 kHz 8 frames
4 16 x f, 705,6 kHz 16 frames
5 32 x f 1411,2 kHz 32 frames
0 Iy 48 kHz 1 frame
1 2% f 96 kHz 2 frames
2 4 x f 192 kHz 4 frames
48 kHz
3 8 x f 384 kHz 8 frames
4 16 x f, 768 kHz 16 frames
5 32 x f, 1536 kHz 32 frames
The monaural linear PCM signal can require Gp-sampling by 2x or 4x to match the decoded non-linear [PCM
signdl sampling frequency before mixing the two signals.
It is fecommended that the playback level of all the decoded bitstreams of the IEC 6[1937
audig channels compared-to"the embedded monoaural linear PCM be indicated by channel
statup bits 61 and 62.
Bits|61 to 62 bitstream playback level
Bit 61 62
State "0 0" no information
"1 0" 0dB
"0 1" -10 dB playback to be attenuated
"1 1" replace the centre channel signal of the decoded IEC 61937

bitstream with the embedded monoaural linear PCM signal.

This bitstream playback level sometimes happens to be changed dynamically within a
streaming content to temporarily draw attention to the reproduction of the monoaural linear

PCM

signal.
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AUDIONUMERIQUE -
. INTERFACE POUR LES FLUX DE BITS AUDIO
A CODAGE MIC NON LINEAIRE SELON L'IEC 60958 -

Partie 1: Généralités

2021

AVANT-PROPOS

[sation
h pour

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les donpaines

de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités '~ ‘publie des N
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égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Ipternationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

anisations internationales, gouvernementales et non gouvernementales,(en ‘liaison avec I'lEC, parti

cipent
(1SO),

Lep décisions ou accords officiels de I'lEC concernant les questions,techniques représentent, dans la njesure

du| possible, un accord international sur les sujets étudiés, étant dohné que les Comités nationaux dg
interessés sont représentés dans chaque comité d'études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
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ingépendants.
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de] justice) et lessdepenses découlant de la publication ou de l'utilisation de cette Publication de I''EC

to

L'dttention_est attirée sur les références normatives citées dans cette publication. L'utilisation de publid
référencées est obligatoire pour une application correcte de la présente publication.
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de brevets et de ne pas avoir signalé leur existence.

droits

L'IEC 61937-1 a été établie par le domaine technique 20: Audio analogique et numérique, du
comité d'études 100 de I'lEC: Systémes et équipements audio, vidéo et services de données.
Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2007 et
I'Amendement 1:2011. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) a

ctivation du champ Pe;

b) utilisation élargie de la voie de signalisation;

c) ajout de I'Annexe B.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

100/3447/CDV 100/3522/RVC

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information sur'le vote ayant

abou

La la

i a l'approbation de cette norme.

hgue employée pour I'élaboration de cette Norme internationale est\|'anglais.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2,/l.a eté développé selon les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles [sous
www|iec.ch/members_experts/refdocs. Les principaux types{de’ documents développés par
I'lEC|sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Une |liste de toutes les parties de la série IEC 61937, publiées sous le titre gépéral
Audipnumérique — Interface pour les flux de bitsfaudio a codage MIC non linéaire $elon
I'IEC|60958, peut étre consultée sur le site web deFIEC.

Le comité a décidé que le contenu de cejdocument ne sera pas modifié avant la dafe de
stabilité indiquée sur le site web de I'|EC.solus webstore.iec.ch dans les données relativgs au
document recherché. A cette date, le doecument sera

e rgconduit,

e slpprimé,

e remplacé par une édition.révisée, ou

e amendé.

IMPORTANT-= Le logo "colour inside” qui se trouve sur la page de couverture de

cet

conlséquent, imprimer cette publication en utilisant une imprimante couleur.

e publication indique qu'elle contient des couleurs qui sont considérées comme
utiles .4 uhe bonne compréhension de son contenu. Les utilisateurs devraient,

par
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. INTERFACE POUR LES FLUX DE BITS AUDIO
A CODAGE MIC NON LINEAIRE SELON L'IEC 60958 -

Partie 1: Généralités

2021

omaine d'application

0958 pour I'acheminement des flux de bits audio a codage MIC non linéaire.

jécrit comment cette interface numérique peut étre utilisée dans les applications ¢

N
L.

maine d'application du présent document ne couvre pas le méde professionnel.

Références normatives

ocuments suivants sont cités dans le texte de soOrte qu'ils constituent, pour tout ou
ur contenu, des exigences du présent document. Pour les références datées,
on citée s'applique. Pour les références nonydatées, la derniére édition du docume
bnce s'applique (y compris les éventuels amendements).

0958-1, Interface audionumérique <SPartie 1: Généralités

0958-3, Digital audio interfacéy— Part 3: Consumer applications (disponible en an
ment)

0958-5, Interface audionumérique — Partie 5: Amélioration de I'application grand pu

1937-2, Digital_audio — Interface for non-linear PCM encoded audio bitstreams app

[ermes|,_définitions et présentation

les’ besoins du présent document, les termes, les définitions ainsi que la conventidg

série

rand

artie

seule

nt de

glais

blic

lying

n de

prés

PO H 4+ ! L 4
matuvlt ouirvdriito o dppyIirfqutTIIt.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
3.1.1

Termes et définitions

salve de données audio
salve de données associée a une trame audio codée qui représente la charge utile de la salve
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3.1.2

mot de données audio
mot de données de 16 bits

3.1.3

trame audio
nombre défini d'échantillons audio

Note 1 a l'article: Le nombre d'échantillons dans une trame audio dépend du systéme de codage particulier utilisé
pour coder la trame audio en une trame audio codée.

3.1.4

interyalle audio

interyalle de temps dans la séquence des échantillons audio en bande de baseyHow ducun
échaptillon audio valide n'est disponible

3.1.5

flux fe bits

sour¢e audio a codage MIC non linéaire représentée par une séquence,de bits

Note 1 a 'article: Dans cette interface, le flux de bits se compose d'une séquence,de salves de données.

3.1.6

salve de données

paquet de données, y compris le préambule de la salve, a'émettre par I'interface

3.1.7

charge utile de la salve

contgnu des informations de la salve de données

3.1.8

préambule de la salve

en-téte de la salve de données qui comprend la synchronisation et les informations sur les
donnges contenues dans la chargée utile de la salve

3.1.9

type|de données

référence au type de charge utile des salves de données

3.1.10

tramp audio codée

unité

Note 1
audio

décodable-minimale d'une séquence de données codées

asl'article: Chaque trame audio codée est une représentation codée d'un nombre défini d'échan

tillons
nd du

(pour’chaque voie audio d'origine). Ce nombre d'échantillons codés dans une trame audio codée dépe

syster

3.1.1

4 ! o L e ' - 'H " 'H 2
I© UT LUUQyT pPartvuricT utimot® puul COUTT 1a thdilic auutu ©IT utic trartic auluiu CUUTT.

1

au repos
état dans lequel l'interface n'est pas utilisée pour I'acheminement de séquences de salves de
données ou de données MIC

Note 1 a l'article:

d'autres bits audio a codage MIC non linéaire sont attendus; voir Figure 7).

3.1.1

2

code de longueur
code qui indique la longueur de la charge utile de la salve de données en bits, en octets ou
en unités de 8 octets

Les données de la voie de signalisation sont toujours actives (le bit b1 est défini sur "1" lorsque
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3.1.13

période de répétition

période comprise entre le point de référence de la salve de données actuelle et le point de
référence de la salve de données qui suit immédiatement (pour le méme type de données)

3.1.14

fréquence d'échantillonnage

fréquence d'échantillonnage des échantillons audio a codage MIC (c'est-a-dire avant codage
et aprés décodage)

3.1.15

périgde d'échantillonnage
période de temps qui correspond a la fréquence d'échantillonnage des échant(llons
audig MIC, représentée dans le flux de bits codés

3.11
bourfrage
occupation de la capacité de données inutilisée de l'interface

3.1.1
sous-trame de bourrage
occupation de la capacité de données inutilisée dans les mots’de’données audio de 16 bits

3.1.18
interypalle entre flux
période au cours de laquelle le flux de bits audio‘codés ne comporte pas de trame aludio;
discdntinuité dans le flux de bits

Note 1 a I'article: Habituellement, un intervalle entresflux’se produit entre des trames audio codées.
3.2 | Convention de présentation

3.2.1
F872h
Valelir "F872" au format hexadécimal

4 Description générale

Le fdrmat de l'interface IEC 60958 se compose d'une séquence de sous-trames IEC 6(0958.
Chadue sous-trame |EC 60958 est habituellement utilisée pour I'acheminement [d'un
échaptillon Mi€-\linéaire, mais elle peut également étre utilisée pour acheminer des données.
Les flux dexbits audio a codage MIC non linéaire a acheminer sur cette interface|sont
consfitués d'une séquence de salves de données.

Chaque salve de données comporte un préambule de salve de 64 bits, suivi de la charge utile
de la salve. Le préambule de la salve est composé d'un mot de synchronisation,
d'informations relatives a la charge utile de la salve et d'un numéro de flux de bits.

L'interface peut acheminer un ou plusieurs flux de bits. Chaque type de flux de bits peut
imposer une exigence particuliére en ce qui concerne la période de répétition des salves de
données qui forment le flux de bits (voir Article 7).

Les 16 bits d'une salve de données sont placés dans les intervalles temporels 12 a 27 d'une
sous-trame IEC 60958. Les sous-trames |IEC 60958 paires et impaires (voie 1 et voie 2) sont
utilisées simultanément pour acheminer les 32 bits de données. En mode grand public, cette
caractéristique permet a l'interface IEC 60958 d'acheminer des flux de bits audio a deux voies
en codage MIC linéaire ou un ensemble de flux de bits audio a codage MIC non linéaire (en
alternant les mots de données), mais pas les deux simultanément.
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5 Format d'interface

Le format d'interface défini dans I'|EC 60958-1 et I'|EC 60958-3 est utilisé.

6 Mapping du flux de bits audio sur l'interface IEC 60958

6.1
6.1.1

Codage du flux de bits

Généralités

I'inte
distin

Chag
repré
d'éch
parti

Cette
linéa
servi

ulier utilisé.

ce audio principal et d'un service audio secondaire)

1 blog = 192 frames

Y

A

face IEC 60958, le flux de bits audio est divisé en une séquence de salves de do
ctes, ce qui nécessite un bourrage entre les salves (voir 6.3).

ue salve de données contient des données d'une trame audio codée, qui e
sentation codée d'un nombre défini d'échantillons audio par voie audio MIC. Le no
antillons a coder pour former une trame audio codée dépénd du systéme de co

interface peut acheminer simultanément plusieurs flux de bits audio a codage MI(C
re. L'une des applications de cette propriété de- l'interface est I'acheminement

st la
mbre
dage

non
d'un

Trame 191 Trame 0 Trame 1 Trame 191 Trame 0
W B W M
Préambule Aucxiliaire LSB MSB | V C|P
0 34 78 11 12 27 28 31

16-bit de flux de bits

A

Figure 1 — Format de l'interface IEC 60958

IEC
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Tableau 1 — Attribution des bits de la trame IEC 60958

Champ Intervalle temporel IEC 60958 Valeur

0a3 Préambule Préambule IEC 60958

4a7 Champ auxiliaire Inutilisé, tous les bits sont définis sur "0" ou seuls les
bits partiels de I'échantillon MIC linéaire

8a11 Bits de données inutilisés Inutilisé, tous les bits sont définis sur "0" ou seuls les
bits partiels de I'échantillon MIC linéaire

12 a4 27 Données de 16 bits Sections du flux de bits

28 Indicateur de validité Selon I'lEC 60958

29 Données utilisateur Selon I'lEC 60958

30 Voie de signalisation Selon I'lEC 60958

31 Bit de parité Selon I''EC 60958

6.1.2] Table des bits dans le flux de bits

Pour|insérer les données dans le flux de bits IEC 60958, les donnéés a transmettre|sont
formatées en salves de données et chaque salve de données €st transmise au sein ¢'une
séquence continue de trames IEC 60958 (voir Tableau 2).

Tableau 2 — Attribution des bits.d'une
salve de données dans des sous-trames IEC 60958

Bit des sous-trames
Sous-trame MSB LSB
b27 b26 b25 ............ b14 b13 b12

Trame 0; sous-trame B ou M 0 1 14 1P
Trame 0; sous-trame W 16 17 30 3
Trame 1; sous-trame B ou M 32 33 46 47
Trame 1; sous-trame W 48 49 62 63
Tramje 2; sous-trame B ou M 64 65 78 70
Dernjere sous-trame B od M de la salve n-32 n-31 n-18 n-(17
de dpnnées
Dernjere sous-trame-W de la salve de n-16 n-15 n-2 nit
données

Si les-données d'une sous-trame IEC 60958 sont par hypothése un mot de 16 bits issuf[d'un
flux debitsemrsérretepremierbitdetachargeutitedeta—satveoccupetaptace—dubit de
poids fort (MSB, Most Significant Bit) de la sous-trame 1 (intervalle temporel 27) et le 32€ bit
occupe la place du bit de poids faible (LSB, Least Significant Bit) (ou du bit qui est le bit de
poids faible dans le cas d'une interface audio MIC 16 bits) de la sous-trame 2 (intervalle
temporel 12). Les 32 bits suivants de la charge utile de la salve occupent la trame IEC 60958
suivante. Les derniers bits de données la salve de données audio peuvent occuper
uniquement une partie de la derniére trame. Tous les bits inutilisés dans la derniére trame
sont ignorés par le récepteur. Lorsque la salve de données audio contient un multiple de
16 bits, toutes les sous-trames IEC 60958 utilisées sont totalement remplies. Lorsque la salve
de données audio ne correspond pas a un multiple de 16 bits, les bits de la charge utile de la
salve a acheminer dans la derniére sous-trame |IEC 60958 sont alignés sur le bit de poids fort
(MSB) et les bits restants doivent étre remplis de zéros (bourrage).
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6.1.3 Indicateur de validité IEC 60958

Il est recommandé de définir le bit de validité sur un "1" logique. Cela permet d'éviter une
conversion accidentelle des données non audio en analogique tant que la totalité d'un bloc de
signalisation n'a pas été recgue.

6.1.4 Bit 1 de la voie de signalisation IEC 60958

L'objet du bit 1 de la voie de signalisation est d'indiquer si I'lEC 60958 est utilisée pour
I'acheminement de flux de bits audio a codage linéaire MIC ou a d'autres fins (voir Annexe A).
Ce bit doit étre défini sur "1" lorsque I'lEC 60958 est utilisée pour I'acheminement de flux de

bt P P~ H o <l | W I Val [H a H
I S Uuiu a LUuaytv wirw Tivir miedirc.

6.1.5 Fréquence des symboles

Lorsque le flux de bits IEC 60958 achemine des données audio MIC linéaires, la fréquence
des qymboles est égale a 64 fois la fréquence d'échantillonnage MIC (32 intéfvalles temporels
par gchantillon MIC multiplié par deux voies). Lorsqu'un flux de bits audioa‘codage MIG non
linéalre est acheminé par l'interface, la fréquence des symboles est’normalement égale a
64 folis la fréquence d'échantillonnage des données audio codées dans ce flux de bits| et il
convlent de rattacher les autres temps a chaque partie de I'lEC 61937.

6.1.6) Format des salves de données

Chaque salve de données comporte un préambule de salve constitué de quatre mofis de
16 biLs (Pa, Pb, Pc et Pd), suivi de la charge utile de-ta\salve qui contient les données ¢'une
trame¢ audio codée (voir Figure 2).

Salve de données | Bourrage | Salve de données | Bourrage |Salve de données| Bourrage |Salve de données

Pal|| Pb | Pc | Pd Charge utile de la salve Pa | Pb | Pc | Pd

Période-de repétition entre deux salves de données

A
\

IEC
Figure 2 — Format d'une salve de données

La période)de répétition de ces salves est définie comme la longueur (mesurée au se|n de

tramg¢s MEC 60958) entre les points de référence R d'une salve de données et la salve de
donnt‘sﬂmmm—mﬁmrmmrmmmmﬂt

chacune des trames audio codées sont habituellement spécifiées afin d'étre contenues dans
une seule salve de données, avec une période de répétition (mesurée au sein de trames
IEC 60958) égale au nombre d'échantillons audio codés de chaque voie contenue dans cette
trame audio codée.

Plusieurs salves de données qui représentent plusieurs flux de bits peuvent étre entrelacées
a l'interface. Lorsque plusieurs flux de bits audio a codage MIC non linéaire sont transmis par
la méme interface, les fréquences d'échantillonnage audio de ces flux de bits sont identiques
d'un flux de bits a l'autre.

6.1.7 Préambule de la salve

Le préambule de la salve comporte quatre champs obligatoires. Pa et Pb représentent un mot
de synchronisation. Pc fournit des informations sur le type de données et certaines
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informations/commandes destinées au récepteur. Pd indique la longueur de la charge utile de
la salve; elle est limitée a 65 535 bits si la longueur de Pd est exprimée en bits, a
65 535 octets si la longueur de Pd est exprimée en octets ou a 524 280 octets si la longueur
de Pd est exprimée en unités de 8 octets.

Les quatre mots du préambule sont contenus dans deux trames IEC 60958 consécutives (voir
Figure 3). La trame qui commence la salve de données contient le mot de préambule Pa dans
la sous-trame 1 et Pb dans la sous-trame 2. La trame suivante contient Pc dans la
sous-trame 1 et Pd dans la sous-trame 2. Lorsque la trame se trouve dans une sous-trame
IEC 60958, le bit de poids fort (MSB) d'un mot de 16 bits du préambule de la salve est placé
dans l'intervalle temporel 27 et le bit de poids faible (LSB) est placé dans lintervalle
tempprel TZ (voir Tableau 3 et Tableau 4).

Pa |Pb | Pc| Pd Charge utile de la salve Pa | Pb | Pc| Pd Charge utile\de la salv¢
_Longueur de la charge utile __ Longueurde la charge ufile
» Salve de données o » Salye de données o

Figure 3 — Préambule de la salve

Tableau 3 — Mots du préambule de la salve

Mot de Longueur du Valeur
. Contenu
gréambule champ MSB ... LSB
Pa 16 bits Mot de F872h
synchronisation 1
Pb 16 bits Mot de 4E1Fh
synichronisation 2
Pc 16 bits Informations Tableau 5
relatives a la salve
Pd 16 bits Code de longueur Nombre de bits, nombre d'octets ou nombré¢
d'unités de 8 octets selon le type de donnéps
considéré

Tableau 4 — Table des bits des préambules de salve

Numéro de bit de
‘intervalle
temporel
EC/60958

27 12

Numéro de bit

. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
du préambule

Pa 1 1 1 1 1 0 0 0 0 1 1 1 0 0 1 0
Pb 0 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1
Pc Conformément au Tableau 5, valeurs des informations relatives a la salve Pc,

bit 15 = MSB

Pd Code de longueur, bit 15 = MSB
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