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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

• IEC Web Site (www.iec.ch)

• Catalogue of IEC publications

The on-line catalogue on the IEC web site (http://www.iec.ch/searchpub/cur_fut.htm)
enables you to search by a variety of criteria including text searches, technical
committees and date of publication. On-line information is also available on
recently issued publications, withdrawn and replaced publications, as well as
corrigenda.

• IEC Just Published 
This summary of recently issued publications (http://www.iec.ch/online_news/
justpub/jp_entry.htm) is also available by email. Please contact the Customer
Service Centre (see below) for further information.

• Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
DIGITAL AUDIO –  

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

 
Part 1: General 

 
 
 

FOREWORD 
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 
participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. The IEC collaborates closely with the International 
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the 
two organizations. 

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

3) The documents produced have the form of recommendations for international use and are published in the form 
of standards, technical specifications, technical reports or guides and they are accepted by the National 
Committees in that sense. 

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International 
Standards transparently to the maximum extent possible in their national and regional standards. Any 
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly 
indicated in the latter. 

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with one of its standards. 

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

International Standard IEC 61937-1 has been prepared by technical area 4: Digital system 
interfaces, of IEC technical committee 100: Audio, video and multimedia systems and 
equipment. 

This standard cancels and replaces IEC 61937, published in 2000, which has been divided 
into four parts (see below). This first edition constitutes a technical revision. 

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

FDIS Report on voting 

100/644/FDIS 100/670/RVD 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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61937-1   IEC:2003(E) – 5 – 

IEC 61937 consists of the following parts under the general title Digital audio – Interface for 
non-linear PCM encoded audio bitstreams applying IEC 60958: 

Part 1: General 
Part 2:  Burst-info  
Part 3: Non-linear PCM bitstreams according to the AC-3 format  
Part 4: Non-linear PCM bitstreams according to the MPEG audio formats 
Part 5:  Non-linear PCM bitstreams according to the DTS (Digital Theatre Systems) format(s) 
Part 6:  Non-linear PCM bitstreams according to the MPEG-2 AAC format 
Part 7:  Non-linear PCM bitstreams according to the ATRAC and ATRAC2/3 formats 

The committee has decided that the contents of this publication will remain unchanged until 
October 2005. At this date, the publication will be  

•  reconfirmed; 

•  withdrawn; 

•  replaced by a revised edition, or 

•  amended. 

The contents of the corrigendum of March 2004 have been included in this copy. 
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DIGITAL AUDIO –
INTERFACE FOR NON-LINEAR PCM ENCODED

AUDIO BITSTREAMS APPLYING IEC 60958 –

Part 1: General

1 Scope

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

It describes a way in which this digital interface can be used in consumer applications.

The professional mode (AES/EBU) is not considered within the scope of this standard.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60958 (all parts), Digital audio interface

IEC 61937-2, Digital audio – Interface for non-linear PCM encoded audio bitstreams applying
IEC 60958 – Part 2: Burst-info

IEC 61937-3, Digital audio – Interface for non-linear PCM encoded audio bitstreams applying
IEC 60958 – Part 3: Non-linear PCM bitstreams according to the AC-3 format

3 Terms and definitions

3.1 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
audio frame
fixed number of audio samples

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

3.1.4
audio gap
period in the sequence of baseband audio samples where valid samples of audio are not
available
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61937-1   IEC:2003(E) – 7 –

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

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

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

3.1.7
burst-payload
information content of the data-burst

3.1.8
burst-preamble
header for the data-burst, containing synchronization, and information about the data
contained in the burst-payload

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

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

NOTE  Each encoded audio frame is the encoded representation of a fixed number of audio samples (for each
original audio channel). The number of samples which are encoded into an encoded audio frame depends on the
particular encoding system which 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  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).

3.1.12
length-code
code indicating the length of the data-burst-payload in bits

3.1.13
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

3.1.14
sampling frequency
sampling frequency of the encoded PCM audio samples (i.e. before encoding and after
decoding)

3.1.15
sampling period
time period related to the sampling frequency of the PCM audio samples, represented in the
encoded bitstream

3.1.16
stuffing
occupying the unused data capacity of the interface
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– 8 – 61937-1   IEC:2003(E)

3.1.17
stuffing sub-frame
occupying the unused data capacity in 16-bit audio data words

3.1.18
stream gap
period within the encoded audio bitstream without any audio frame; a discontinuity in the
bitstream

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

3.2 Abbreviations

3.2.1
MPEG
Moving Pictures Expert Group, a joint committee of ISO and IEC

3.2.1
ITU-R
International Telecommunication Union, Radio Communication Bureau

3.3 Presentation convention
F872h
Value ‘F872’ in hexadecimal format

4 General description

The format of the IEC 60958 interface consists of a sequence of IEC 60958 subframes. Each
IEC 60958 subframe is normally used to carry 1 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
number.

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

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

5 Interface format

The interface format as defined in IEC 60958-1 and IEC 60958-3 is used.
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61937-1   IEC:2003(E) – 9 –

6 Mapping of the audio bitstream on to IEC 60958

6.1 Coding of the bitstream

The non-linear PCM encoded audio bitstream is transferred using the basic 16-bit data area
of the IEC 60958 subframes, i.e. in time-slots 12 to 27. Because the non-linear PCM encoded
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 representation
of a fixed number of audio samples per PCM audio channel. The number of samples to be
encoded into an encoded audio frame depends on the particular encoding system.

It is possible for this interface to simultaneously convey multiple non-linear PCM encoded
audio bitstreams. One of the applications of this capability would be to convey both a main
audio service and an associated audio service.

W B W M

Frame 0 Frame 0Frame 191 Frame 1 Frame 191

1 block = 192 frames

Preamble Auxiliary LSB MSB V U C P

0 3  4 7  8 11  12 27  28 31

16-bit of bitstream
IEC   1288/03

Figure 1 – IEC 60958 interface format

Table 1 – Bit allocation of the IEC 60958 frame

Field IEC 60958 time-slot Value

0 – 3 Preamble IEC 60958 preamble

4 – 7 Auxiliary field Not used, all “0”

8 – 11 Unused data bits Not used, all “0”

12 – 27 16-bit data Sections of the bitstream

28 Validity flag According to IEC 60958

29 User data According to IEC 60958

30 Channel status According to IEC 60958

31 Parity bit According to IEC 60958
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6.1.1 Bit map of bitstream

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

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

Bit of subframes

Subframe MSB

b27 b26 b25 ………… b14 b13

LSB

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 79

-------------------- ------------

Last subframe B or M of data-burst n-32 n-31 n-18 n-17

Last subframe W of data-burst n-16 n-15 n-2 n-1

Considering the data within an IEC 60958 subframe as a 16-bit word out of a serial stream of
bits, the first bit of the burst-payload in a data-burst would occupy the MSB of subframe 1
(time-slot 27), and the 32nd bit would occupy the LSB (or what would be the LSB for 16-bit
PCM audio) of subframe 2 (time-slot 12). The next 32-bit of the burst-payload would occupy
the next IEC 60958 frame. The last data bits of the audio data-burst might occupy only a
fraction of the last frame. Any unused bits in the last frame will be ignored by the receiver. In
the case where the audio data-burst contains a multiple of 16-bit, all used IEC 60958 sub-
frames are completely filled. When it is not a multiple of 16-bit, the bits of the burst-payload to
be conveyed in the last IEC 60958 subframe will be MSB aligned; the remaining bits shall be
stuffed with ‘0’s.

6.1.2 IEC 60958 validity flag

It is recommended to set the validity bit to a logical ‘1’. This is intended to prevent accidental
decoding of non-audio data to analogue before a complete channel status block is received.

6.1.3 IEC 60958 channel status bit 1

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

6.1.4 Symbol frequency

When the IEC 60958 bitstream conveys linear PCM audio, the symbol frequency is 64 times
the PCM sampling frequency (32 time-slots per PCM sample, times 2 channels). When a non-
linear PCM encoded audio bitstream is conveyed by the interface, the symbol frequency is
64 times the sampling rate of the encoded audio within that bitstream, but, in the case where
a non-linear PCM encoded audio bitstream is conveyed by the interface containing audio with
low sampling frequency, the symbol frequency shall be 128 times the sampling rate of the
encoded audio within that bitstream.
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6.1.5 The format of the data-bursts

Each data-burst contains a burst-preamble consisting of 4 16-bit words (Pa, Pb, Pc and Pd)
followed by the burst-payload which contains data of an encoded audio frame.

R

Pa PdPcPb Burst-payload

R

Data-burst Data-burst Data-burstData-burstStuffing Stuffing ...Stuffing

Pa PdPcPb

Repetition period between 2 data-bursts
IEC   1289/03

Figure 2 – Data-burst format

The repetition period of these bursts is defined as the length between the reference points R
(measured in IEC 60958 frames) of one data-burst and the next data-burst (with the same
bit-stream-number). The data representing each individual encoded audio frame is typically
specified to be packaged into a single individual data-burst, with a repetition period
(measured in IEC 60958 frames) for that data-burst equal to the number of encoded audio
samples of each channel contained within that encoded audio frame.

It is possible for a number of data-bursts representing multiple bitstreams to be interleaved on
the interface. When more than one non-linear PCM encoded audio bitstream are transmitted
through the same interface, the audio sampling rates of these bitstreams are identical to each
other.

6.1.6 Burst-preamble

The burst-preamble consists of 4 mandatory fields. Pa and Pb represent a synchronization
word. Pc gives information about the type of data, and some information/control for the
receiver. Pd gives the length of the burst-payload, limited to 65 535 bits.

The 4 preamble words are contained in 2 sequential IEC 60958 frames. The frame beginning
the data-burst contains preamble word Pa in  subframe 1, and Pb in subframe 2. The next
frame contains Pc in subframe 1 and Pd in subframe 2. When placed into an IEC 60958
subframe, the MSB of a 16-bit burst-preamble word is placed into time-slot 27 and the LSB is
placed into time-slot 12.

Length of burst-payload

Data burstData-burst

Pa PdPcPb Burst_payload Pa PdPcPb Burst_payload

Length of burst-payload

IEC   1290/03

Figure 3 – Burst-preamble
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– 12 – 61937-1   IEC:2003(E)

Table 3 – Burst-preamble words

Preamble word Length of field Contents Value

MSB..LSB

Pa 16-bit Sync word 1 F872h

Pb 16-bit Sync word 2 4E1Fh

Pc 16-bit Burst-info Table 5

Pd 16-bit Length-code Number of bits

Table 4 – Bit map of burst-preambles

IEC 60958 time-slot
bit-number 27 12

Preamble
bit-number 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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 According to Table 5, burst-info values Pc, bit 15 = MSB

Pd Length-code, bit 15 = MSB

6.1.7 Burst-info

The 16-bit burst-info contains information about the data which will be found in the data-burst.

Table 5 – Fields of burst-info

Bits of Pc Value Contents Remark

0 – 4 Data-type See IEC 61937-2

5, 6 00 Reserved

7 0 Error-flag indicating a valid burst-payload

1 Error-flag indicating that the burst-payload
may contain errors

8 –12 Data-type-dependent info

13 – 15 0 Bitstream-number

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

6.1.7.1 Data-type

The 5-bit data-type is defined in bits 0 - 4 of the burst-preamble Pc (see Table 5), bit 4 is
the MSB. This data-type field indicates the format of the burst-payload, which will be
conveyed in the data-burst. Typical properties of a data-type are the reference point and
repetition period of the burst, which is the number of sampling periods of the audio between
the reference point of the current data-burst and the reference point of the next data-burst.
The reference point is inherently defined for each data-type.

The allocation of data-types is defined in IEC 61937-2. The data-types themselves are
specified in each part of IEC 61937-3 and higher.
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61937-1   IEC:2003(E) – 13 –

6.1.7.2 Extended data-type

When the burst-info Pc is equal to 1Fh (data-type = 31), the burst-preamble is extended with
Pe and Pf. Figure 4 shows burst-preamble with extended preambles. Pe and Pf are included
in the length of the burst-payload. The 3rd frame of the IEC 60958 frames contains Pe in sub-
frame 1 and Pf in subframe 2.

L

Length of burst-payload

Data burstData-burst

Pa PdPcPb Burst_payloadPfPe Pa PdPcPb Burst_payloadPfPe

Length of burst-payload

IEC   1291/03

Figure 4 – Burst-preamble with extended preamble

Table 6 – Burst-preamble words

Preamble word length of field Contents Value
MSB..LSB

Pa 16-bit Sync word 1 F872h

Pb 16-bit Sync word 2 4E1Fh

Pc 16-bit Burst-info Table 5

Pd 16-bit Length-code Number of bits

Pe (conditional) 16-bit Extended data-type Table 7

Pf (conditional) 16-bit Reserved for future use Table 8

6.1.7.2.1 Fields of Pe

Table 7 – Fields of Pe (extended data-type)

Bits of Pe Value Contents Reference
point R

Repetition period
of data-burst in

IEC 60958 frames

0 – 65 535

0 – 65 535 Extended data-type

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

6.1.7.2.2 Fields of Pf

Table 8 – Fields of Pf

Bits of Pf value Contents

0 – 65 535

0 – 65 535 Reserved for future use

6.1.7.3 Reserved bits of Pc

Bits 5 and 6 of Pc shall be set to ‘00’.
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6.1.7.4 Error-flag

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.

6.1.7.5 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).

6.1.7.6 Bitstream-number

The 3-bit bitstream-number indicates to which bitstream the data-burst belongs. Eight codes
(0-7) are available so that up to 8 independent bitstreams may be multiplexed in one
bitstream in a time multiplex. Each independent bitstream shall use a unique bit-stream-
number. The MSB of the bit-stream-number is placed in bit number 15.

The following constraints apply. If a single bitstream is carried, the value of bitstream-number
is 0h. In the case where a main audio service and an associated audio service are placed into
this interface, the main service audio data-burst has its bitstream-number set to ‘0h’.

If a receiver is only capable of selecting and processing a single bitstream, it receives and
processes bitstream-number 0h. The bitstream with bitstream-number 0h thus has the highest
priority and should carry the most important data.

The data-type within a bitstream may change, but the bitstream-number is constant for a
bitstream; for example, the pause data-burst used to bridge a stream gap between data-burst
of an audio type contains the same bitstream-number.

6.1.8 Length-code

The length-code indicates the number of bits 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
length of Pe and Pf (see Figure 4).

Length of the burst_payload

Pa PdPcPb Burst_payload

IEC   1292/03

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

6.2 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.

6.3 Stuffing

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-bit, all IEC 60958 sub-frames used are
completely filled.
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6.3.1 Stuffing within an IEC 60958 subframe

In case the audio data-burst does not contain a multiple of 16-bit, the bits of the burst payload
to be conveyed in the last 16-bit data word shall be MSB aligned, and the remaining bits of
that subframe are set to ‘0’ (stuffing).

6.3.2 Stuffing between data-bursts

An unoccupied space between 2 data-bursts shall be stuffed with 16-bit data words which are
set to all ‘0’s.

6.3.3 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 channel status (see
Annex A). At least once every 4 096 sampling periods of the audio, there is at least one data-
burst which is preceded by 4 IEC 60958 subframes which have the contents of time slots 12
to 27 set to all ‘0’.

These 4 all ‘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 small.
When the interface is not in the idle state, this requirement is automatically fulfilled unless
there are sequences of data bursts so tightly packed that there is never a sequence of 4 all ‘0’
subframes preceding any Pas in a span of 4 096 IEC 60958 frames.

R R

Data burstData-burst

Burst_payload

Burst spacing

Pa PdPcPb Burst_payload ‘0’s ‘0’s‘0’s‘0’s Pa PdPcPb

IEC   1293/03

Figure 6 – Burst spacing

7 Format of data-bursts

Data-types are categorized into 3 classes: audio data-burst, pause data-burst and null data-
burst. The type of the burst-payload is indicated by the data-type, bits 0 to 4 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 non-linear PCM audio bitstream, the channel status bit 1 is kept
‘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).

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 6.3.2). If gaps occur within the bitstreams, these stream gaps are filled with bursts
of the pause data-type.
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No

Yes

Audio data-burst Gap

Idle

PCM/non-PCM

‘Idle’
?

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

‘Send pause data-burst and
set repetition time’

or ‘idle’

Stuffing

Gap
occurs

?

Repeti-
tion time
finished?

Send null data-burst
(optional)

Audio bitstream

Null
data

needed
?

Yes

No

Format

Non-PCM

 PCM

IEC   1294/03

Figure 7 – Flow chart of transmission of a bitstream

7.1 Pause data-burst

Occasionally, “stream gaps” (which mean small discontinuities of the bitstream) may occur
between 2 audio data-bursts of a non-linear PCM encoded audio due 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 6.3.2).

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IECNORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IE

C 61
93

7-1
:20

03

https://iecnorm.com/api/?name=0332f892bfe838f3ad6931320929d849


61937-1   IEC:2003(E) – 17 –

R R R RRR

Audio-data
burst

Audio-data
burst Stuffing Stuffing Audio-data

burst

Repetition period of
the audio data-burst

Repetition
period of

pause

StuffingP

Pause
burst P

Gap in between the data bursts

Repetition period of
the audio data-burst

Stuffing P Stuffing P

IEC   1295/03

Figure 8 – Bridging gaps in-between data-bursts with 3 pause data-bursts

Pause data-bursts convey information to the audio decoder that a stream gap exists. The
pause data-bursts may also (optionally) indicate either the actual length of the audio gap, or
that the non-linear PCM audio data stream has stopped. This information may be used by the
audio decoder to minimize (or conceal) the existence of the audio gap, or in the case where
the bitstream stops, to trigger a fade-out of the audio. A sequence of pause data-bursts can
also assist decoder synchronization prior to the beginning of a non-linear PCM audio
bitstream. A short sequence of pause data-bursts may be sent immediately preceding the
transmission 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
service bitstream and one or more associated audio service bitstreams are interleaved on the
interface, the pause data-bursts shall have the same bit-stream-number as the main audio
service. The pause data-burst is only used to fill the stream gaps between data-bursts of the
main audio service bitstreams.

The pause data-burst contains the burst-preamble and a 32-bit payload. The first 16-bit of the
payload contains the audio gap-length parameter. The remaining bits are reserved and are all
be set to ‘0’. The audio gap-length parameter is an optional indication of the actual audio gap
length. This is the length, measured in sampling periods of the audio, between the anticipated
reference point of the next audio burst (based on the repetition period for that data-type −
see Table 5), and the actual reference point of the next audio data-burst. In the case of audio
with normal sampling rate, this length is equal to the number of PCM audio samples which
would 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 value indicated by the gap-
length parameter.). For the data-types with Pa as reference point, this length is equal to the
length, measured in sampling periods of the audio, between the first bit of Pa of the first
pause data-burst and the first bit of Pa of the next audio data-burst. The inclusion of non-zero
values of gap-length is optional, data sources are not required to indicate the length of
the audio gap.

The detailed use of the pause data-burst is dependent on the data-type of the audio data-
burst. For example, it is recommended that stream gaps between AC-3 data-bursts be filled
with a sequence of very short pause bursts, while the repetition period of pause data-bursts
between the data-burst of an MPEG type is related to the algorithm. The gap-length
parameter of the first pause data-burst of the sequence may (optionally) be used to indicate
the length of the audio gap which will occur due to the stream gap. The pause data-bursts in
the sequence which follows the first pause data-burst typically do not have a gap-length
specified (gap-length = 0). Note that for data-types which 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.
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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.

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 information about the full length of the audio gap in the first pause data-burst will allow
the decoder the possibility to perform the best concealment.

R

Pa PdPcPb Payload

Stuffing

R

Repetition period of a burst of data_type Pause

Pause data-burst Pause data-burst

Pa PdPcPb Payload

IEC   1296/03

Figure 9 – Data-burst format of the data-type pause

The length of a gap is adjusted to be concealed completely with a sequence of pause data-
bursts whose repetition periods are defined for each particular encoding system as indicated
in Table 9. The repetition period of a pause data-burst gives the interval between Pa of
a pause-burst and Pa of the next pause-burst.

Table 9 – Repetition period of pause data-bursts

Repetition period of pause data-burst
Data-type of audio data-burst

Mandatory Recommended

AC-3 data 3 IEC 60958 frames

MPEG-1 layer 1 data 32 IEC 60958 frames

MPEG-1 layer 2 or 3 data or MPEG-2 without extension 32 IEC 60958 frames

MPEG-2 data with extension 32 IEC 60958 frames

MPEG-2 AAC 32 IEC 60958 frames

MPEG-2, layer-1 low sampling frequency 64 IEC 60958 frames

MPEG-2, layer-2 low sampling frequency 64 IEC 60958 frames

MPEG-2, layer-3 low sampling frequency 64 IEC 60958 frames

DTS type I 3 IEC 60958 frames

DTS type II 3 IEC 60958 frames

DTS type III 3 IEC 60958 frames

ATRAC 32 IEC 60958 frames

ATRAC2/3 32 IEC 60958 frames
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The data-type-dependent info for pause data-bursts is given in Table 10.

Table 10 – Values of data-type-dependent info of the pause data-burst

Bits of Pc Value Contents

8 – 12 0 General use

1 Stop, frame sequence discontinued

2-31 Reserved

NOTE 1  A pause data-burst with data-type-dependent info set to ‘General use’ is used to fill a gap or preceding
encoded audio bitstream.

NOTE 2  Transmitters may optionally use the STOP value to indicate that the transmission of the current encoded
audio bitstream is interrupted. When stopped, the interface becomes idle.

Table 11 – Burst-payload of pause data-burst

Bits of payload
LSB..MSB Value Contents Remark

0 – 15 0 Not specified Mandatory when data-type-dependent info = 1.

1 Reserved

2 Reserved

3 – 65 535 Gap-length Gap length measured in number of IEC 60958 frames

16 – 31 0 Reserved All ‘0’

NOTE  Non-zero values for gap-length are optional.

7.2 Audio data-bursts

This clause specifies the 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 picture
and decoded audio.

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

7.3 Null data-burst

A null data-type is provided to be inserted occasionally in case the interface is idle, to allow
receivers which do not observe channel status bit 1 to determine if the interface is conveying
PCM or non-linear PCM encoded audio. The contents of a data-burst with the data-type null is
fixed (data-type = 00h). In a null data-burst, the length-code, error-flag, and data-type-
dependent values are all set to ‘0h’. The bit-stream-number is set to 7h. When placed into an
IEC 60958 subframe, the MSB of each burst-preamble word is placed into time-slot 27, the
LSB into time-slot 12.

PdPa Pb Pc

IEC   1297/03

Figure 10 – Null data-burst

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IECNORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IE

C 61
93

7-1
:20

03

https://iecnorm.com/api/?name=0332f892bfe838f3ad6931320929d849


– 20 – 61937-1   IEC:2003(E)

There is no requirement on the repetition period, but, when used, it is recommended to insert
a null data-burst at least once every 4 096 sampling periods in case the interface is idle. This
could potentially enhance reliable auto-detection of whether or not the subframe contents
contain linear PCM audio or non-linear PCM bitstreams. The use of the null data-burst is
optional.

Table 12 – Fields of a null data-burst

Burst-preamble word Length of field Contents Value
MSB..LSB

Pa 16-bit Sync word 1 F872h

Pb 16-bit Sync word 2 4E1Fh

Pc 16-bit Burst-info E000h

Pd 16-bit Length-code 0000h

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IECNORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IE

C 61
93

7-1
:20

03

https://iecnorm.com/api/?name=0332f892bfe838f3ad6931320929d849

