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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONSUMER AUDIO/VIDEO EQUIPMENT -
DIGITAL INTERFACE -

Part 6: Audio and music data transmission protocol

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c
all ndtional electrotechnical committees (IEC National Committees). The object of IEC, jis to

intern
this e
Techn|

htional co-operation on all questions concerning standardization in the electrical and’electronic
hd and in addition to other activities, IEC publishes International Standards, Technical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter~referred to

Publidation(s)”). Their preparation is entrusted to technical committees; any IEC Nationral Committee
in thg subject dealt with may participate in this preparatory work. Internatienal, governmental

gover
with t
agree

mental organizations liaising with the IEC also participate in this preparation. IEC collaborat

nent between the two organizations.

The fdqrmal decisions or agreements of IEC on technical matters expresss;,as nearly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technjcal ‘committee has representatio
bted IEC National Committees.

IEC Plublications have the form of recommendations for international use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are 'made to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsiblé_for the way in which they are used 9

misint]

prpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Py
transparently to the maximum extent possible in.their national and regional publications. Any d

betwe

en any IEC Publication and the corresponding national or regional publication shall be clearly in

the lafter.

IEC it
asses
servic|

self does not provide any attestation\of conformity. Independent certification bodies provide {
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
s carried out by independent .certification bodies.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC\or its directors, employees, servants or agents including individual eX
membiers of its technical commiittees and IEC National Committees for any personal injury, property d
other |damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out, of-the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn‘to the Normative references cited in this publication. Use of the referenced publi
indispensable for.the correct application of this publication.

Attentjon ,is drawn to the possibility that some of the elements of this IEC Publication may be the

paten{ rights. IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 61883-6 has been prepared by technical area 4: Digital system
interfaces and protocols, of IEC technical committee 100: Audio, video and multimedia
systems and equipment.

This third edition cancels and replaces the second edition, published in 2005, and constitutes
a technical revision.

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

a) AM824 sequence adaptation layer for Blu-ray Disc application is added.

b) Blocking transmission method becomes normative.

c)

Previously defined protocols have been included for the sake of backwards compatibility.
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The text of this standard is based on the following documents:

FDIS Report on voting
100/2341/FDIS 100/2372/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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CONSUMER AUDIO/VIDEO EQUIPMENT -
DIGITAL INTERFACE -

Part 6: Audio and music data transmission protocol

1 Scope

This part of IEC 61883 describes a protocol for the transmission of audio and music data

employi

This prq
music d
with the

descripfion of these modules or devices should be defined outside of this-standard agq

to each

2 Noi

The foll
are indi
undated

amendments) applies.

IEC 609

IEC 609

IEC 618

IEEE 7§

IEEE 13

IEEE 13

3 Tern

ng IEEE 1394 and specifies essential requirements for the application of the pj

tocol can be applied to all modules or devices that have any kind of) audiq
ata processing, generation and conversion function blocks. This standard de
transmission of audio and music data. The control, status and’machine-r|

application area.

mative references

bwing documents, in whole or in part, are normativ€ly referenced in this docun

references, the latest edition of thexxeferenced document (includi

58 (all parts), Digital audio interface

58-3, Digital audio interface — Part 3: Consumer applications

83-1, Consumer audio/video equipment — Digital interface — Part 1: General
4:1985, Standard for.Binary Floating-Point Arithmetic

94, Standard(for'a High Performance Serial Bus

94A, Standard for a High Performance Serial Bus — Amendment 1

ms, definitions and abbreviations

otocol.

and/or
als only
eadable
cording

ent and

Epensable for its application. For dated references, only the edition cited applies. For

ng any

31 T

erms and definitions

For the purposes of this document, the terms and definitions given in IEC 61883-1, together

with the following, apply.

3.11

32-bit floating-point data

data type which is defined in IEEE 754
3.1.2

AM824 data

32-bit data consisting of an 8-bit label and 24-bit data
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3.1.3
A/M protocol
protocol for the transmission of audio and music data over IEEE 1394

Note 1 to entry: IEEE 1394 describes the Audio and Music Data Transmission Protocol.

314
embedded synchronization clock
signal that carries information that is used by a sampling device to derive a sample clock

Note 1 to entry: In the context of A/M protocol, this synchronization clock is embedded in the SYT field of the CIP
and carries timing information that refers to local CYCLE_TIME register values.

3.1.5
non-sampling device
devices|that do not use clock timing in a way that may modify the analogue or\digital audio
signal

Note 1 to|entry: Any clocks that the non-sampling devices use do not affect the accuracy of that data|in normal
operation| (See also 3.1.9, sampling device.)

3.1.6
reserved
keyword used to describe objects or the code values assigned-to these objects

Note 1 tolentry: Objects are: bit, byte, quadlet, octet, and field.

Note 2 tolentry: The object or the code value are set aside for future standardization by the IEC.

3.1.7
sample|clock
referenge used at a sampling device to define the instant at which an audio data sample word
is valid

Note 1 tolentry: For over-sampled conversion systems, the sample clock is multiplied up to the over-sanjpling rate.
Inside an|asynchronous sampling frequency,'converter (ASFC), one sample clock is represented numericglly by the
relationshlip it has to another sample c¢lock:

3.1.8
sample|clock timing transfer
mechanjsm by which the sample clock of one device can be derived from a clock on|another
device guch as by using an embedded synchronization clock

3.1.9
sampling dévice

device that’depends on the timi
it is beikg-converted-betweenth

sampling frequencies

D S

ck to modify an audio signal in somg way as
dom orb ertwe-independent

(¢

Note 1 to entry: Examples of a sampling device are an analogue-to-digital converter (ADC), a digital-to-analogue
converter (DAC) and an ASFC.

3.1.10

sampling frequency

FS

frequency of the sample clock

3.1.11
stream
uni-directional data transmission
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3.1.12

synchronization clock frequency

F

sync

embedded synchronization clock frequency using the A/M protocol has to be less than the
isochronous cycle rate of 8 kHz

Note 1 to

Fyne = Fy

sync

entry: The rate is defined as follows:

/ SYT_INTERVAL

The SYT_INTERVAL value is defined in the CIP header for each sampling frequency.

3.1.13

synchrrizaﬁon—clvek—suu.w
device that supplies an embedded synchronization clock that another device uses,to

sample

Note 1 to

3.1.14

clock

entry: A synchronization clock source does not need to be a source device for audio‘data.

synchronization clock destination

3.1.15.1
clock ji
deviatio

Note 1 to
frequency
defined if
device.

3.1.15.2
embedq
jitter in
precisio
the SYT]

3.1.15
time st
quantiz

Note 1 to

tter definition
h in the timing of clock transitions when compared to anideal clock

entry: The ideal clock can be considered to have a frequency of exactly the same long-tern
and aligned for zero mean phase offset from the real ¢lock. For a sample clock, the jitter
this way is directly related to the amplitude of the_jitter modulation products produced in a

ed synchronization clock jitter
the embedded synchronization clock includes the effect of errors (including
h) in the embedded SYT data and jitter in the CYCLE_TIME register used to

mp
d timing in which-an*event occurs based on a reference clock

entry: The reférence clock is CYCLE_TIME unless otherwise specified in this standard.

3.2 Abbreviations

ASID

Audio Software Information Delivery
See http://riaj.japan-music.or.jp/tech/asid/e.html

Herive a

average
amplitude
sampling

limited
decode

AV/C
DVD

MIDI

SACD

Audio Video Control

Digital Versatile Discs
See http://www.dvdforum.org/index.htm

Musical Instrument Digital Interface

NOTE The complete MIDI 1.0 detailed specification, Version 96.1, March 1996, is a specification

for the interconnection of digital music processing devices (for example, keyboards a
processors) and computers.

SACD Super Audio CD
See http://www.licensing.philips.com/

nd signal
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4 Reference model for data transmission

4.1 General

This clause describes a reference model for data transmission.

B ! .
| Transmitter |:| Receiver
|
1

Application specification

Application sequence Application sequence

Sampling_Frequencyr, :°"‘il'_‘a'— Sampling_Frequencyr, | Nominalx|
Application layer ampiing_ Sampling_| -
_>| |<_ Frequency _>| |<_ Freguency| :
an0annnn annnfannn
A ¢ A
AM pl.'otocol ,\Q)
specification ('O
v ' 6,9
Audio sample Additional info Audio'sample Additional infp
Adaptation layer |} y

Conversion process Conversion process

[DBC]
[FDF]

ponfnn,

depacketize 4 Event sequence

[DBC]
Packetization [FDF]

10 0o,

packetize Event sequence

CIP layer |_|_|_|_‘|[| |_|_|_| |_|_|_|_| |_|_|_|_| |_|_|_|

Figure 1+ Reference model for audio and music data transmission

Transfer_ Frequencyry Transfer_ Frequencyrx

\ 4
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. ' .
| Transmitter |:| Receiver

Application specification

Application sequence Application sequence
Sampling_FrequencyT,(E 3 Nomir.lal_ Sampling_Frequencyry Nomin-al -
Application layer _,I |<_ Sampling_ _’I |<_ Sampling_ |
noonnnnn 4 nnnnnonon T
A 4
A/M protocol
specification
forAME24
v
Audio sample Additional info Audio sample Additional jnfo[\
Adaptation layer [} [LABEL] [LABEL] S 7

Compound data structure Compound data structiire

A
I

A 4

[DBC]
[FDF]

rEndnn .

depacketize AAM824 sequence

[DBC]
[FDF] Transfer_ Frequencyry

Packetization
layer

packetize AM824 sequence

CIP layer |_|_|_|_‘|[| |_|_|_| |_|_|_|_| |_|_|_|_| |_|_|_| R

Trahsfer_ Frequencygy

Figure 2 — Reference model for AM824 data transmission

Figure 1 gives an outline for audio data transmission from a transmitter to a receivef. It has
four mafjor layers denoted as CIP_(coemmon isochronous packet) layer, packetization layer,
adaptation layer and application layer.

4.2 Application layer

Each application defines_its own application sequence and the interface to the adpptation
layer. The application sequence in Figure 1 is data in a format such as an audio signal format.
The Ndminal_Sampling_Frequency is the ideal sampling frequency for the application
sequenge. The range of Sampling Frequency should be defined by the application. The audio
signal |at Nominal_Sampling_Frequency can be reproduced at the actual rpate of
Sampling_Frequency in operation. This means that the value of Sampling_Frequency may
have some{deviation and/or may vary in time in contrast with Nominal_Sampling_Freqtiency.

Additional information in Figure 1 is any information other than events of a sequence (audio
samples) being transmitted at a given rate.

4.3 Adaptation layer

The adaptation layer defines a process to convert an application sequence to an event
sequence and vice versa. The conversion process may not be required if an application
sequence and an event sequence have the same structure. If an event sequence consists of
events of 24-bit payload, such as AM824 data defined in 8.2, and if the bit length of an audio
sample of the application sequence is not 24-bit, some conversion between
Sampling_Frequency and Transfer_Frequency may be required (see Figure 2 and Clause 11).
The Transfer_Frequency represents the frequency of occurrence of a data block, which is
equivalent to a cluster event. The Transfer_Frequency is used for describing a conceptual
transmission model.
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The transfer rate of an event sequence is 24 x Transfer_ Frequency [bit/s] in the case of
AM824.

Generally, the adaptation layer is designed in such a way that both the application sequence
at Sampling_Frequency and its Nominal_Sampling_Frequency are carried. In this
specification, Nominal_Sampling_Frequency, which would usually be one of the ancillary data
items, is carried by SFC (sampling frequency code) which is defined in Clause 10. The
information in Nominal_Sampling_Frequency is necessary for using command based rate
control or making a copy. On the other hand, Sampling_Frequency is necessary for clock-
based rate control. Although Sampling_Frequency is not explicitly transmitted, it can be
estimated from SYT_INTERVAL and time stamps by the algorithm specified for the AM824
data type.

An appljcation specification defines the process (shown in the grey shaded area of“Higure 1)
to convert the application’s signal (application sequence) to an event sequenceqnFhis gtandard
assumep that the application specification is an external document using the-definitign of an
event sequence for the adaptation process. For several generic data types)this standard also
defines the adaptation layer.

The adpptation to an event sequence is the point at which /the” packetization [process
interfacgs to the application. The packetization process can de-described as IEHE 1394
adaptation from the point of view that the data stream utilizes [EEE 1394 as its transpart.

More dqtails of this layer are described in Clause 12.

4.4 Placketization layer

The AM824 sequence is directly packetized~to CIP or depacketized from CIP| in the
packetization layer.

The Transfer_Frequency can be implicitly expressed by the output of a locked PLL cifcuit, as
shown ip Figure 3, instead of being explicitly denoted in the packetization layer.

NominaI_SampIing_rrequenCny Sampling_Frequencyrx
A
1
Event Algorithm
sequence
A
adaptation
SFC e . AMS24 LABEL

Packetization

A

—— 1/SYT INTERVAI
laver - Transfer_Frequencygy

\4

Phase

VvCO

A 4

— comparator

SYT match

Figure 3 — Implementation example of receiver
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5 Transport requirements

5.1 Arbitrated short bus reset

All modules or devices which implement this A/M protocol should have the capability of
"arbitrated short-bus reset" in order to prevent the interruption of audio and music data
transmission when a bus reset occurs.

5.2 Bit, byte, and quadlet ordering

This standard adopts the ordering of bit, byte, and quadlet for bus packets in accordance with
IEEE 1394.

6 Pacgket header for audio and music data

6.1 General

This clause defines the packet format in the CIP layer described in Figure1.

6.2

10chronous packet header format

The header for an isochronous packet which conforms to the A/M protocol shall have the
same format given in Figure 4, which is part of the isoChronous packet format defined in
IEEE 1394.

data_length tag channel tcode sr |

header CRC

Figure 4'— Isochronous packet header

The isochronous packet header fields are defined with unique values that are specified in
Table 1

Table 1 — Isochronous packet header fields

Fipld Value Comments
Thg 01, This value indicates that a CIP header is included in the p3cket.
Tchde Asg This value indicates that this is an isochronous data packek.
Sy XX This field is reserved. The transmitter shall set this field to 04¢
unless specified by another application.

6.3 CIP header format

IEC 61883-1 defines a two-quadlet CIP header for a fixed length source packet with SYT field,
repeated here for clarity as in Figure 5. The CIP header format for an isochronous packet,
which conforms to the audio and music data transmission protocol, shall use the CIP header.
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Figure 5 — Common isochronous packet (CIP) format

Table 2 defines the fields with unique values that are specified by this protocol.

Table 2 — CIP fields

Field Value Comments
FMT 1046 This value indicates that the format is for audio and'music
FN 016
QPL 016
SPH 016
SYT XX This field shall contain the time when’the specified event shall be
presented at a receiver
FDF XX This field is defined in Clausé 10.

7 Pacgketization

7.1 Placket transmission method

When a[ non-empty CIP is ready to be transmitted, the transmitter shall transmit it within the
most recent isochronous cycle initiated by a cycle start packet. The behaviour off packet
transmission depends on the definition” of the condition in which “a non-empty CIP is feady to
be trangmitted”. There are two situations in which this condition is defined.

a) In ofder to minimize TRANSFER_DELAY, the condition of a non-empty CIP being ready
for fransmission is defined to be true if one or more data blocks have arrived within an
isochronous cycle.This transmission method is called non-blocking transmission and is
desg¢ribed in detail in’7.4.

b) The|condition@f*non-empty CIP ready” can also be defined as true when a fixed|number
of data blocks) have arrived. This transmission method is called blocking transmisgion and
is dIscribed in Annex A.

7.2 Transmission of timing information

A CIP without a source packet header (SPH) has only one time stamp in the SYT field. If a
CIP contains multiple data blocks, it is necessary to specify which data block of the CIP
corresponds to the time stamp.

The transmitter prepares the time stamp for the data block which meets this condition:

mod(data block count, SYT_INTERVAL) =0 (1)

where

data block count is the running count of transmitted data blocks;

SYT_INTERVAL denotes the number of data blocks between two successive valid SYTs,
which includes one of the data blocks with a valid SYT. For example, if
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there are three data blocks between two valid SYTs, then the

SYT_INTERVAL would be 4.

The receiver can derive the index value from the DBC field of a CIP with a valid SYT using the
following formula:

index = mod((SYT_INTERVAL - mod(DBC, SYT_INTERVAL)), SYT_INTERVAL  (2)

where

index is the sequence number;

SYT_INTER‘V’I"\\L dUIIUtUO thc ||uu|bC| Uf data b:uulr\o II‘:JC:‘.VVCCII tVVU OUUUCOQ;VC VG:I SYTS,
which includes one of the data blocks with a valid SYT;

DBC is the data block count field of a CIP.

The recgiver is responsible for estimating the timing of data blocks between-yalid time| stamps.

The method of timing estimation is implementation-dependent.

7.3 Tiime stamp processing

A data block contains all data arriving at the transmitter within*ah audio sample period. The

data blgck contains all data which make up an “event”.

professional use shall have the capability of presenting events at the time specifieg

The tra]vosmitter shall specify the presentation time of the“event at the receiver. A recgiver for
t

transmi
present

If a fun
the outd

The trar
the SYT
value.

TRANS
not reqy

The DH
maximu

7.4 T

er. A consumer-use or cost-sensitive feceiver is not required to supp
htion-time adjustment capability.

ction block receives a CIP, processes it and subsequently re-transmits it, the|
oing CIP shall be the sum of the<incoming SYT and the processing delay.

smitter shall add TRANSFER_DELAY to the quantized timing of an event to ¢
. The TRANSER_DELAY-\value is initialized with the DEFAULT_TRANSFER|
For professional use, TRANSFER_DELAY may be changed to achieve a
FER_DELAY value, according to the bus configuration. Products for consumer
ired to support theymodification of TRANSFER_DELAY.

FAULT_TRANSFER_DELAY value is (354,17 + 125)us, which accommodd
n latengy\time of CIP transmission through an arbitrated short bus reset.

ransmission control

by the
ort this

SYT of

bnstruct
| DELAY
shorter
use are

tes the

7.4.1

Non-blocking transmission method

Figure 6 illustrates the non-blocking transmission method.
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SYT_INTERVAL = 4
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Packet_arrival_time_F

Packet_arrival_time_L

Event_arrival_time[M]

Figure 7 illustrates the transmission control rules as described in Clause 7.

<+—>
—
| | isochronous
event I I I I I cycle
Fs = 26,7 kHz
N N, ‘ ’
CYCLE_TIME
. N N NN\
arrival time T1 T2 T3 T4
DBC 3 6 10 13 16
SYT R1\\ \‘KZ\\ }§ NOI}TO\
T MM l
event I I
index 1 2 0
CYCLE_T|ME + * + |
| | | I | |
R1 R3 R4
TRANSFER_DELAY >|
Figure 6 — Non-blocking transmission method
The trapsmitter shall construct a packet in everysnominal isochronous cycle. Each packet
shall comply with the following constraint:
0 <= N<="SYT_INTERVAL (3)
where N is the number of events in\the packet.
In normal operation the transmitter shall not transmit events late and shall not fransmit
packets|early. The resulting\eonditions may be expressed as follows:
Packet_arrival_time_L <= Event_arrival_time[0] + TRANSFER_DELAY (4)
Event_arrival_time[N-1] <= Packet_arrival_time_F (5)
where

is the time (measured in us) when the first bit of the packet arrives at

the receiver;

is the time (measured in us) when the last bit of the packet arrives at

the receiver;

is the time (measured in us) of the arrival at the transmitter of event
M of the packet. The first event of the packet has M = 0.
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event

CYCLE_TIME

— 23 -

SYT_INTERVAL = 4
4>

\Uiﬁ

isochronous
cycle

L

| —
Presentation_time_F

I |
Presentation_time (SYT value)

Receiver|

event

CYCLE_TIME

Packet_arrival_time_F

Packet_arrival_time_L

A

Presentation_time_L

TRANSFER_DELAY

Figure 7 — Transmission parameters

>

L O | [

In the dvent of lost opportunities to transmit non-blocking packets, a method of catghing up

may be

7.4.2

Figure §

Transmitter

event sequence

CYCLE_TIME

provided (refer to Annex C).

Blocking transmission method

SYT_INTERVAL =%
D

shows a diagram of a blocking transmission method.
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CYCLE_TIME
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Figure 8 — Blocking transmission method
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The blocking method may be used by a transmitter, which has only the ability to transmit
packets of the same size. In order to indicate "no data", the transmitter may transmit an empty
packet or a special non-empty packet which has the "NO-DATA" code in its FDF and has the
same size of dummy data as a non-empty packet. The transmitter shall set the time stamp of

the first

data block in a packet.

For blocking, the duration of the successive events in a CIP have to be added to
DEFAULT_TRANSFER_DELAY.

If a CIP contains N audio samples of a stream at Sampling Transmission Frequency (STF),

then:

TRANS

where

TRANS

DEFAU

STF

N

The TRANSFER_DELAY for each STF when DEFAULT_TRANSFER_DELAY = 47
(= 354,17 us + 125 us) is defined in Table 21.

It is rec

8 Event types

8.1 General

All the qubformats described in this standard shall use only 32-bit aligned events.

If multigle event sequences are synchronized, it is possible to convert the sequence

single e
same i
the cas
consist
called t
concept

FER_DELAY >= DEFAULT_TRANSFER_DELAY + 1/STF x N x 1 000

FER_DELAY is the latency of transmission;
| T_TRANSFER_DELAY is the initialized value of TRANSFER_DELAY;
is the sampling transmission frequency;

is the number of audio samples in a CIP.

bmmended that the receiver have 250 us of extra buffer.

vent whichconsists of an ordered collection of those sequences which occurrg
me. The ordered collection is called a cluster. A cluster consists of ordered

9,17 us

s into a
d at the
Linits. In

b of data, a unit consists of a single sequence. In the case of a pack, the U
of/several sequences packed together. The number of units in a single cl

nit may
uster is

he.dimension, and is denoted by CLUSTER DIMENSION. Figure 9 illustratgs these

S.


https://iecnorm.com/api/?name=70662a75a21a6a034289ca7949f78152

IEC 61883-6:2014 © IEC 2014 - 25—

= Iil |_|| rl

I
NN

I

I

|SEQ Cl

|| || IL,
'I; 'I| ’l

Cluster Event

|SEQ Dl

L

CLUSTER_DIMENSION = 4

Figure 9 — Cluster events

In ordern to efficiently cluster non-32-bit aligned sequences which occur at the same tlme, the
pack event type is defined. For example, four events™of 24-bit data can be collectefd into a
pack of three quadlets.

An everlt which is neither a cluster nor a packis.simply called data.

Only the¢ pack and data types can be combined into units to make a cluster. All events in a
cluster ghall be of the same type.

UNIT_S|ZE is the number of quadlets in a unit.
UNIT_DIIMENSION is the number of sequences in a unit.

The UN|T_DIMENSION.of data is always 1.

Figure 10 illustrates-pack and cluster events.



https://iecnorm.com/api/?name=70662a75a21a6a034289ca7949f78152

- 26 - IEC 61883-6:2014 © IEC 2014

S [T T TN
SN 1 T Y
S 1 1 1 A 1
== TIKr AT
it _|:|::|:,
o UL LR
gl | 1|i|.]|: _:+
s WL

v

Pack Event (24-bit * 4)
UNIT_DIMENSION = 4
UNIT_SIZE =3

Cluster Event

CLUSTER_DIMENSION =2

Figure 10 — Pack and cluster events

Figure 11 illustrates the structure of a pack which consists of four 24-bit event sequences
(UNIT_DIMENSION = 4, UNIT_SIZE = 3).

SEQA SEQ B (upper 8 bit)
I I I I | I N O B | I N O B | I I |
SEQ B (lower 16 bit) SEQ C (upper 16 bit)
I I I I O O | I O O | I I O I |
SEQ C (lower 8 bit) SEQD

Figure 11 — Pack event with 24-bit event sequence
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Since the cluster is an abstract event, only pack or data shall be specified as an event type
for a subformat. However, the DBS shall reflect the size in quadlets of all cluster events in a
data block. In the case of a clustered sequence:

(clusters—1)
DBS = Z(Unit_Size” x CLUSTER_DIMENSION,) (6)
n=0
where
clusters is the number of clusters in the event;
Unit_Size, s the mumper of quadiets per umit of the 7 ciuster,

CLUSTER_DIMENSION, is the number of units per cluster of the nth cluster.
Generally, the number of elementary sequences in a CIP is given by the following:
number of sequences = DBS x UNIT_DIMENSION / UNK'YSIZE (7)

For the| pack illustrated in Figure 9 and Figure 10, DBS = 6, CLUSTER_DIMENSION = 2,
UNIT_DIMENSION = 4, UNIT_SIZE = 3.

The number of successive events in a CIP is equal to the~ttumber of data blocks in a CIP and
given by

NEVENTS_SUCCESSIVE = (data_dength / 4 - CIPH_SIZE) / DBS (8)
where
data_lemngth is the size of the payload of an isochronous packet (in bytgs);
CIPH_SIZE is the size of the CIP header (in quadlets).

The ordering of sequences in an event is application-specific and is not within the gcope of
this stapdard. For example,‘the identification of audio channels in a multichannel trangmission
will be defined elsewhere"

8.2 AMS824 data
8.2.1 Generic format

Figure 12/shows the AM824 format that is used in the following conditions and |Table 3
provides a.LABEL definition.

NOTE A 32-bit data consisting of an 8-bit label and 24-bit data are called AM824 data.

UNIT_SIZE = 1 quadlet/unit
UNIT_DIMENSION = 1 sequence/unit

LABEL 24-bit data
IIIIIIIIIIIIII|IIIIIII|IIIIIII

msb

Figure 12 — Generic AM824 format

A receiver capable of processing AM824 data shall check the label for each AM824 data in a
sequence being received.
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LABEL
I Y I |

SUB LABEL
I Y )

16-bit data
IIIII|IIIIIII

Figure 13 — AM824 data with SUB LABEL

If an application requires many data types, SUB LABEL, as shown in Figure 13, may be used
to extend the number of data types defined by LABEL, see Table 3. An application map
representation for Table 3 is shown in Figure 14.

Table 3 — LABEL definition

Value | Description

0046 — 3F 45 IEC 60958 conformant

4046 — 4F 46 Multi-bit linear audio

5046 — 5746 One-bit audio (plain)

584 — 5F 5 One-bit audio (encoded)

604 — 6746 High-precision multi-bit linear audio
7046 — 7TF4g Reserved

8046 — 8346 MIDI conformant

84,6 — 8746 Reserved

8815 — 8B1g SMPTE time code conformant
8Cyg — 8F 45 Sample count

9046 — BF 45 Reserved

CO046 — EF 46 Ancillary data

FO0.6 — FF46 Reserved

Lower 4bit
o|1{2|3]4][5|6[7[8|9|A|[B|[c|D|E]F
00 IEC 60958 Conformant
10
20
30
40 . Multi-bit Linear Audio (MBLA) .
50 One bit audio (plain) IOnel bit Iaudilo (elncoged)l
- | 60 High precision MBLA
3 L L L L L L L 1 1 1 1 1 1 1
|70
s L L L 1 1 1 L L L L L L
2 80 MIDI Conf. Time code | Sample count
21 90
] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
A0
] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
Bo L L L L L L L L L L L L L L L
coy . . ,Ancllaydataommon)
o L1 Ancillary data (Application specific) ———
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
FO
L

Figure 14 — AM824 LABEL allocation map
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8.2.2

IEC 60958 conformant data

IEC 60958 confomant data format is shown in Figure 15.

All infor|
Table 4
same e
IEC 609

SIB SIF
NHKEERE 24-bit sample word (from first sub-frame)
AN I N N I
SF msb
|
0] 0] O b Pl C| U V| 24-bit sample word (from second sub-frame)
AN I I N I
msD
Figure 15 — IEC 60958 conformant data format
Table 4 — SB and SF definitions
SB (start-of-block) and SF (start-of-frame) definitions
LABEL SB SF Description Equivalent IEC 60958
preamble codes
0016 — OF 16 0 0 Second subframe of W.,Y
IEC 60958 frames 0 to 191
1046 — 1F 16 0 1 First subframe of M, X
IEC 60958 frames 1 t6 191
2016 — 2F 46 1 0 Reserved -
3016 — 3F 46 1 1 First subframecof B,Z
IEC 60958 frame 0

For each IEC 60958 frame, (both sub-frames shall be transmitted togethe
bent. The corresponding quadlet may be consecutive or non-consecutive. If
58 streams are transmitted, then their sub-frames shall not be inte

Applicafions which use this data type shall follow IEC 60958.

8.2.3

Multi-bit

Multi-bit linear audio (MBLA)

linear audioyMBLA) is shown in Figure 16.

§P) AS1| AS2 Up to 24-bit data
o N A R R R N N B SR B N A A AN A A B

N=

mation defined in IEC 60958 is mapped into the data format shown in Figure

14 and
r in the
multiple
rleaved.

msb

Figure 16 — MBLA data

The label field of MBLA has two fields for ASI (application-specific information). The definition

of ASI2

depends on the ASI1 value described in Table 5.
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Value Description
00, Raw audio. The sample word can be fed directly to a D/A converter. Ancillary data may
accompany.
The definition of ASI2 is identical to VBL (valid bit length) defined in IEC 61883-6:2002.2
01, - 11, Application-specific information. The sample word may be fed directly to a D/A converter but, in

some processing, required according to the application identified by application-specific ancillary
data which shall appear in the same data block. The definition of the ASI2 field also shall be given

by the application such as DVD-Audio described in 12.2.

2 This information is given for the convenience of VBL system users.

Figure 17 shows raw audio format and Table 6 provides a VAL definition.

of 1 of of O | VBL

Up to 24-bit data
[ A T I I L]

The audio data shall be expressed in 24-bit 2's complement format. If the data acti
length is less than 24 bit, the~correct number of zero bit shall be padded below t
significgnt bit to make a 24-bijt data structure.

For example, a 20-bit audio data shall be placed in a 24-bit field as shown in Figure

msb

Figure 17 — Raw audio data

Table 6 — VBL (valid bit length code) definition

Value Description
00, 24 bit
01, 20 bit
10, 16 bit
115 Reserved

the four|zero pad bit.at'the right end of the structure).

|0
0(1.«% o of 1

20-bit data

ve word
ne least

8 (note

Figure 18 — Alignment of 20-bit data in 24-bit field

For audio data word lengths of less than 24 bit the VBL indication can be used by receivers to
determine if the data can be truncated to less than 24 bit without changing the value. If the
word length is not known or variable the data should be aligned at the most significant bit and
the VBL code for 24-bit indication should be used.

8.2.4 One-bit audio

One-bit audio defines its own sampling frequency code (SFC). Table 7 and Table 8 provide

LABEL definitions for one-bit audio (plain) and one-bit audio (encoded), respectively.
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Table 7 — LABEL definition for one-bit audio (plain)

Value Description
5046 One-bit audio stream: multi-channel cluster start data
5146 One-bit audio stream: multi-channel cluster continuation
data
5246 — 5746 Reserved

Table 8 — LABEL definition for one-bit audio (encoded)

Value Description
5846 DST: Encoded one-bit audio stream
59,65 — 5F 5 Reserved

8.2.5 MIDI conformant data

Figure 19 illustrates a MIDI conformant data format and Table 9 provides a C definition.

11 0] Of 0] Of O] C Byte 1 Byte 2 Byte 3
I I I I I I O |

msb
Figure 19 — MIDI‘conformant data format

Table 9 - C (counter) definition

C (counter) definition
Value Description
(decimal)
0 No data (Byte 1 = Byte 2 = Byte 3 = 0)
1 Byte 1 is valid
2 Byte 1 and 2 are valid
3 Byte 1, 2 and 3 are valid

If the CIP carries only MIDI conformant data or cluster, and there are no MIDI data to be
packed into a CIP, the packet should be an empty packet rather than a packet of all no-data
codes.

The no-data code defined in MIDI conformant data may be used as no data for other AM824
data types if necessary. The usage of no data described above should be applied to the
AM824 data types which use no data.

Figure 20 illustrates the no-data structure.

Figure 20 — No-data format
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Successful implementation of MIDI conformant data may require additional information.

Attentio

8.2.6

n is drawn to MMA/AMEI Recommended Practice 027.

SMPTE time code data

The SMPTE time code is defined in 1394 Trade Association document 1999024, SMPTE Time
Code and Sample Count Transmission Protocol Version 1.0.

8.2.7

Sample count data

The Sample count transmission is defined in 1394 Trade Association document 1999024,

SMPTE

8.2.8

The mu
audio d
precisio

The hig
of the h

field is given in Table 10.

The high-precision multi-bit linear audio data longer than 25 are divided into moreg

quadlet

be sequential. Figure 22 shows generic quadlet sequence for the high-precision

linear a

Time Code and Sample Count Transmission Protocol Version 1.0.

High-precision multi-bit linear audio

ti-bit linear audio (MBLA) is limited to sample words up to 24 bit length? Line

h multi-bit linear audio, see Figure 21.

0] 1] 1[ 0] O] Num. Up to 24-bit data
IIIIIIIIIIIIIIII|IIIIIII

msb

Figure 21 — High-precision multi-bit linear audio data

n-precision multi-bit linear audio data use the\bLABEL from 60,4 to 6744. The la
gh-precision multi-bit linear audio has Nunm (slot number) field. The definition

Table 10 — Num.(slot number) definition

Value Description

000, 1st slot number (Num. = 0)
0015 2nd slot number (Num. = 1)
0405 3rd slot number (Num. = 2)
111, 8th slot number (Num. = 7)

sequence slots. The Num. (slot number) shall start with Num. = 0 (LABEL =6

ar PCM

hta longer than 25 bit length and up to 196 bit length can be transmitted with high-

bel field
of Num.

than 2
16) and
multi-bit

i Aoto

ooTo—gatas
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- Ofe 1)) 1AM 9aa 1

Num. =0 6016 1° Data for channel 1
|||||||||||||||||||||||

Num. = 1 6146 2" Data for channel 1
LAttt it

Num. =2 6216 3" Data for channel 1
|||||||||||||||||||||||

Data

Nem—=- g ET + ' “Dataforctrammet
|||||||||||||||||||||||

Num. =0 6046 1* Data for channel 2
LAttt ettt

Num. = 1 6146 2" Data for channel 2

Figure 22 — Generic high-precision quadlet'sequence

8.2.9 Ancillary data
8.2.9.1 Generic ancillary data

Generic| ancillary data is illustrated in Figure 23 and the definition of LABEL is probided in
Table 1]l. The definition of Byte 1, Byte 2, Byte.d and transmission method, timing dccuracy
and interval, for instance, should be given-' by each instance of ancillary datp. It is
recommended that all information carried by-ancillary data should be transmitted repeatedly in
a reasopably short interval of time while_the information is valid so that the receiver qoes not
have to|wait for the information. It is,recommended that Byte 1 is defined as a SUB LABEL
that specifies Byte 2 and Byte 3.

X Byte 1 Byte 2 Byte 3
(JIIIIIIIIIIIIIIIIIIIII

Figure 23 — Generic ancillary data

Table 11 — LABEL definition for ancillary data type

Value Description
C046 — CFyg Common ancillary data
D04 — EFqg Application-specific ancillary data

8.2.9.2 Common ancillary data
8.2.9.21 General

Common ancillary data carries information common to all applications under a category of
such as copyright information. The usage of these data are described in 11.4.2.3. Table 12
provides LABEL definition for common ancillary data.
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Table 12 — LABEL definition for common ancillary data

Value Description
CO4¢ ASID

C146 — CE4g Reserved
CFqe Ancillary no-data

8.2.9.2.2 Ancillary no data

Ancillary no-data, shown in Figure 24, provides a no-data event only for AM824 data that

does n

In order|{to determine whether the AM824 data type carries valid information, jitistequ
specifies the AM824 data type to which it belongs. For this reason,the AM824 data

no data

t define its own no data Table 13 rr_\rn\/idne a2 CONTEXT definition AMS824 da
that def{ne their own no data shall not use this ancillary no data.

a types

red that

type defived from a given no data should be identical to the AM824 data-that carries valid

information. Subclause 8.2.5 allows the use of no data defined in MIDI ,conformant data.

Context
L 1 1 1 1 1 1 ]

don’t care don’t care
] 1 1 1 J¢ei~1 1 1 1 1 1 1 1

Figure 24 — Ancillary no-data

Table 13 — CONTEXT. definition

Value Déscription
004¢ No-data for IEC 60958\conformant
0146 — 3F 45 Reserved
4046 No-data for mdlti-bit linear audio
41,6 — 4F 46 Reserved
5046 No-data'for one-bit audio (plain)
5146 — 5715 Reserved
586 No-data for one-bit audio (encoded)
59,6 — 5F 1% Reserved
604¢ No-data for high-precision multi-bit linear audio
6146 — 7F 45 Reserved
8046 — 8346 Reserved
846 —87¢ Reserved
881 —8F 45 Reserved
C046 — CE4¢ | No-data for each 7 different common ancillary data
CFqs No-data for unspecified type. This shall be used only for the
purpose described in 11.3.
D0, — EF45 | No-data for each 32 different application specific ancillary data
FO0.¢ — FF1¢ | Reserved
8.2.9.2.3 ASID

ASID (Audio Software Information Delivery) defines transmission methods of ISRC, UPC/EAN
and content usage (copyright assertion) information carried by the AM824 data.

The general format for ASID is shown in Figure 25.
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LABEL = CO4 SUB LABEL ASID data
IIIIIIIIIIIIIIIIIIIII|IIIIIII

Figure 25 — General format for ASID

The second byte SUB LABEL following the LABEL identifies the particular type of ASID data
as shown in Table 14.

Table 14 — SUB LABEL definition for ASID

SUB LABEL Description

00 5= 0F o UPC/EAN and ISRC

1046 — 1F5 Content Usage Information
2046 — FF46 Reserved

For detqils, see the ASID specification.

8.2.10 | Application specific ancillary data

transmifted along with the audio and music data. Examples~are mapping of sequerice of a

Applica{on specific ancillary data carries information specific’\t0 an application, which is
compound data block to speaker location, microphone location, or signal name.

Table 15 — LABEL definition for application specific ancillary data

Value Description
DO04¢ DVD-Audio
D146 SACD
D24¢ High-precision multi-bit linear audio
D36 Blu-ray Disc
D44¢ Multi-bit Linear Audio (MBLA)
D5, -.EF4s Reserved

The gerleral format for\the application-specific ancillary data is shown in Figure 26.

@a_ SUB LABEL Application-srecific ancillary data
QIIIIIIIIIIIII|IIII|IIIIII

Figure 26 — General format for application-specific ancillary data

The first byte (“LABEL”) indicates that these data are for the application specific ancillary data
of the type shown in Table 15. The second byte (“SUB LABEL”) further identifies the particular
data that follows. For details, refer to 12.2 for DVD-Audio, 12.3 for SACD, 12.4 for Blu-ray and
12.5 for Multi-bit Linear Audio (MBLA).

8.3  32-bit floating-point data

This data type carries 32-bit floating-point data defined in IEEE 754-1985, Standard for Binary
Floating-Point Arithmetic.

UNIT_SIZE = 1 quadlet/unit
UNIT_DIMENSION = 1 sequence/unit

Figure 27 illustrates the structure of 32-bit floating-point data.
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32-bit floating-point data
||||||||IIII|IIIIIII|I|IIIIII|

msb

Figure 27 — 32-bit floating-point data format

8.4  24-bit x 4 audio pack

UNIT_S
UNIT_D

IZE = 3 quadlet/unit
IMENSION = 4 sequences/unit

Figure 4

W1, W2

The aug
correct
structur

8.5 3
UNIT_S

8 illustrates the structure of a 24-bit x 4 audio pack.
W1 W2 (upper¢8)bit)
IR A AN A B A A R AN A A I Y T O T T T N
W2 (lower 16 bit) W3 (upper 16 hit)
I I I I T I I I I I I | I ) I I I |
W3 (lower 8 bit) W4
I T I BN AR S A A N N N B DA e I B B R
msb

Figure 28 — 24-bit x 4 audio pack format
. W3, W4: 24-bit raw audio data

io data shall be expressed in 24-bit 2’'s gomplement. In case of less than 24
humber of zero bit shall be padded below~the least significant bit to make a 24
. For an example of this, refer to 8.2.3.

R-bit generic data
IZE = 1 quadlet/unit

UNIT_DIMENSION = 1 sequencefunit

Figure 3

9 illustrates the structure of 32-bit generic data.

32-bit generic data
IIIIIII||||||||||||||||||||||

Figure 29 — 32-bit generic data format

9 FDF definition

9.1 Overview

bit, the
bit data

Under the A/M packet format as described in 6.3, format dependent field (FDF) is used for
specifying subformat type and additional information described in Clause 4. Table 16 defines
the subformat and FDF allocations.
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Table 16 — Subformat and FDF allocations

Value Description
0000 0xxxy Basic format for AM824
0000 1xxx5 Basic format for AM824.transmission rate may be
controlled by an AV/C command set
0001 0xxxy Basic format for 24-bitx4 audio pack
0001 1xxx5 Reserved
0010 0xxxy Basic format for 32-bit floating-point data
0010 1xxx5 Reserved
0011 0xxxy Basic format for 32-bit generic data
0011 1xxx5 Reserved
0100 Oxxxp, — 1111 1110, Reserved
1111 1111, Packet for NO-DATA

Each slbformat may use a cluster for synchronized multiple sequences unless ofherwise

specifiefd.

9.2 Blasic format

Table 17 and Table 18 show the DBS for AM824 and 32-bit floating-point data and PBS for
24-bit x|4 audio pack, respectively.

Table 17 — DBS for AM824 and, 32-bit floating-point data

DBS for AM824 data and 32-bit floating-point data

Value Description

01p CLUSTER_DIMENSION = 256

1-2554, CLUSTER_DIMENSION = DBS

Table 18 — DBS for 24-bit x 4 audio pack

DBS for 24-bit x 4 audio pack

Value Description

32554, CLUSTER_DIMENSION = DBS/3

Figure 30<Hustrates a
definition espective
Table 21.

generic FDF definition. Table 19 and Table 20

Figure 30 — Generic FDF definition

Table 19 — Event type (EVT) code definition

rovide EVT a
inition is provided in

Value Description
049 AM824 data
140 24-bit x 4 audio pack
240 32-bit floating-point data
310 Reserved
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Table 20 — Default SFC table

If a pa
function
the SF
IEC 609

Equatio

Value Description
SYT_INTERVAL Nominal_Sampling_Frequency

0049 8 32 kHz

0140 8 44,1 kHz

0249 8 48 kHz

034o 16 88,2 kHz

0449 16 96 kHz

0549 32 176,4 kHz

0649 32 192 kHz

0740 Reserved Reserved

Table 21 - TRANSFER_DELAY for blocking transmjssion

Value TRANSFER_DELAY
us

0049 479,17 + 250,00 =\729,17
0149 479,17 + 181,41"= 660,58
0249 479,17 +166,67 = 645,84
0349 479,17+181,41 = 660,58
0449 479,17 + 166,67 = 645,84
0549 479,17 + 181,41 = 660,58
0649 479,17 + 166,67 = 645,84
0740 Reserved

cket of AM824 data c¢ontains only IEC 60958 conformant data and a tra
s as a gateway, the transmitter should estimate the sample transmission frequ

C rather than cdpying the sampling frequency code embedded in the
58 data.

h (9) cande used to determine the required bus bandwidth allocation. The

isochropous bandwidth is given below:

clusters-1
b= — n _ n
n=0
where
BW is the required isochronous bandwidth (in quadlet/s);
Fs is the sample rate (in Hz);
UNIT_SIZE, is the number of quadlet in a unit of the nth cluster;

CLUSTER_DIMENSION, is the number of units in the nth cluster;

CLUSTERS is the number of clusters in an event.

nsmitter
ency for
original

equired

0 (9)
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pecial format

Figure 31 — FDF code for NO-DATA packet

The transmitter shall use the FDF code shown in Figure 31 when a packet is a no-data packet
only for blocking transmission. The transmitter shall not use this FDF code for non-blocking
transmission. The receiver shall ignore all the data in a CIP with this FDF code.

101

The N-f
adaptat

Any AM
use only
type tha
8.2.10,

10.2 §

In |1E(
Nomina

For clar
definitio

may defline its own SFE_table. In order to maintain compatibility with IEC 61883-6:200

case of
IEC 618
Figure g
and AM

10 FDJ definition for AM824 data

efinition of N-flag

0[0|O|O|N| SFC

Figure 32 — Structure of FDF for AM824 data‘type

ag as shown in Figure 32 shall be used to selectrthe AM824 LABEL space
on process described in 10.4.

and the

one of two LABEL spaces by giving a fixed value to the N-flag. Only an AM
t owns the LABEL space or application=specific ancillary data, which is d
can inhibit the use of one of the LABEL Spaces.

upplementary SFC definition

C 61883-6:2002, there ,~iss only one SFC table that specifies
_Sampling_Frequency and SYT_INTERVAL.

n is changed so.that a new AM824 data type, which was defined in IEC 61883

FDF = 000010xxx,, the default SFC table shall be identical to the table dg
83-6:2002{Only a new AM824 data type may override the default SF(
3 shows-an SFC interpretation and Figure 34 gives an example of an FDF for
B24 CABEL space.

24 data
fined in

824 data type shall occupy the same space in*both LABEL spaces. An applicaﬁion may

both

ification, and in order to enable backwards compatibility, in this standard, the SFC

6:2002,
P, in the
fined in
C table.
AM824

The emply packet defined in IEC 61883-T shall use the default SFC table.


https://iecnorm.com/api/?name=70662a75a21a6a034289ca7949f78152

-40 - IEC 61883-6:2014 © IEC 2014

rFoF [ofo]ofo[N] sFc

AM824
LABE

EC Table
LABEL SFC Table

SPACE

|
v

Compound Data Block
Structure

Figure 33 — SFC interpretation

FDF = 0000 1xxx» Cowar 2K
o[1]2]3]4a]s]e[71fs8]o]a]B][c]Dp[E]F
IEC60958 Conformant

FDF = 0000 0xxx2

Lower 4bit
o[1]2]3]4]s[e[7]sfa]a]B][c]|D[E]F

00 IEC 60958 Conformant
10
20 /.
. 30
Define SFC
Table 4 1@ . Multi-bit Lincar Audio )
/ 50 Orlle Bit AL}dio (Plailn) One Bit Audio (Encoded)
oo Hibh Precision MBLA
= ! ! ! ! 1 1 1
DefineSFC A7 |l v v 0
MIDI Conf. Time Code ample Count
Table | 80 Conf. ime Cod Sample C
= 90
P T T T T T T TR T T N T S T
A0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B0
—
Co Ancillary Data (Common)
DO
o Ancillary Data (Application Specific)
FO |
I I Y N NN T N N Y Y S SN N |

10.3 Clock-based rate control mode (FDF = 0000 0xxx5)
10.3.1 Introductory remark

This FDF value, defined in IEC 61883-6:2002, is interpreted to indicate that the data
transmission rate is controlled by a transmission clock reproduced by means of a timestamp.

The meaning of this FDF value, as specified in 10.3.2, is not changed.

10.3.2 Default SFC table for (FDF = 0000 0xxx5)

When FDF has 0000 Oxxx,, default SFC is defined in Table 22.
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Table 22 — Default SFC table for FDF = 0000 0xxx,

The TR
DELAY
Table 2

10.4 (G
10.4.1

This FD
as the A

Description
Value
SYT_INTERVAL Nominal_Sampling_Frequency

0049 8 32 kHz
0149 8 44,1 kHz
0249 8 48 kHz
0349 16 88,2 kHz
044, 16 96 kHz
0549 32 176,4 kHz
0649 32 192 kHz
0740 Reserved Reserved

= 479,17 ps =
3.

ANSFER_DELAY for blocking transmission, in the case of DEEAULT_TRAN
(354,17 + 125)us, corresponds to the default SE€ table as

Table 23 - TRANSFER_DELAY for blocking transmission

Value TRANSFER/DELAY
[1s

0049 479,174250,00 = 729,17
0149 479,17+ 181,41 = 660,58
0249 479,17 + 166,67 = 645,84
0349 479,17 + 181,41 = 660,58
0449 479,17 + 166,67 = 645,84
0549 479,17 + 181,41 = 660,58
0649 479,17 + 166,67 = 645,84
07410 Reserved

Introductory remark

ommand-based rate control mode (FDF = 00001xxx5)

F valueindicates that the data transmission rate is controlled by a command §
V/C{ecommand set for the rate control of the isochronous data flow.

NSFER_
jiven in

et such

This tra

for high-speed data transfer without using a timestamp in the SYT field.

nSmMIsSion mode can be used for reproducing an application Sequence at a receiver or

If the timing information is available, the transmitter should provide the correct timestamp in
the SYT field according to the integer multiplier » so that the clock-based rate controlled
receiver can receive the data transmitted in this mode.

SYT_INTERVALy fiag=t = SYT_INTERVALY 1560 X 7 (n >= 1)

where SYT_INTERVALy fj5g=1 and SYT_INTERVALy f,4-0 denote SYT_INTERVAL specified
by the SFC table in the cases in which FDF = 0000 1xxx, and FDF = 0000 Oxxx,, respectively.
The integer multiplier n is obtained by a command.
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10.4.2 Default SFC table for (FDF = 0000 1xxx5)

When FDF has 0000 1xxx,, default SFC is defined in Table 24.

Table 24 — Default SFC table for FDF = 0000 1xxx,

Value Nominal_Sampling_Frequency | SYT_INTERVAL Sampling_Frequency
049 32 kHz 8 xn 32kHz x n
110 44,1 kHz 8 xn 44,1 kHz x n
240 48 kHz 8 xn 48 kHz x n
319 88,2 kHz 16 x n 88,2 kHz x n
410 96 kHz 16 x n 96 kHz x g
510 176,4 kHz 32 xn 176,4 kHz29n
619 192 kHz 32 xn 192'KHz x n
710 Reserved Reserved Reserved

The DBP of an event is independent of the transfer speed.

11 AMB24 adaptation process

111

ntroductory remark

This clause describes typical methods of adaptationto an AM824 sequence.

11.2 Blasic sequence conversion

Transfef_Frequency is identical to Sampling Frequency (transfer frequency of the application
sequeng¢e such as audio) to be packetized if each event in the application sequende (each
audio sample) is stored in one unit.such as one AM824 data of an AM824 sequence.

0 1°2 3 45 67 8 9 10 11 1213 14 15

Application
layer

Application sequence

Adaptation
layer

Pécketization 1 43
Tayer 1'2_

Adaptation process

Blocking or Non-blocking packetization

CIP
layer

Figure 35 — Adaptation to AM824 sequence

Figure 35 describes an example of an adaptation process in which each event of the
application sequence is 8 bit in length and three events are stored in a single AM824 data
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which has a 24-bit payload. In this case, the relation between Sampling_Frequency and
Transfer_Frequency is expressed by

Sampling_Frequency = L x Transfer_Frequency
where L = 3.

The parameters Sampling_Frequency, Transfer Frequency and L cannot be specified
independently. All of them are specified by the SFC code selected by the AM824 data type.

11.3 Sequence multiplexing

If the efent occurrence rate of an application sequence is Tess than half of the ratg of the
compound data block, one single event sequence can carry more than onehapplication
sequeng¢e by multiplexing the application sequence into a single event sequenece_ass|gned to
the compound data block. In this case, each multiplexed application sequence!is”identified by
its DBC|(data block count). An example of asynchronous sequence multiplexing is shown in
Figure 36.

If the AM824 sequence defines no-data for padding, even an application sequence, which is
asynchrpnous to Transfer_Frequency can be adapted to the AM824-sequence. One significant
example of this case is the adaptation of a MIDI data stream (application sequence) t¢ a MIDI
conformant sequence (AM824 sequence).

%C \ MULTIPLEX_INDEX =7
: Sampling-period for adaptation
] LN J LN J LN J

MULTIPLEX_INDEK = 1

|App|i Cation Sequence! %B

|App|i Cation Sequence!

|App|i cation Sequence! MULTlPL=EX_|NDE>( =0

Ablaptation process

[AM824 Sequence
T

pec| O

r V.V
Bl

8 9 10 11 1213 14 15 16 1718 19

- q Transfer_Frequency

Figure 36 — Asynchronous sequence multiplexing

An application that uses this multiplexing shall define MULTIPLEX _NUMBER to be a poyer of 2,
such asl2r4_8 16 and so on The MULTIP| F)(_NIII\/IRFR is defined in rnn)ilmrfinn wvith the
LABEL definition because the place for carrying the MULTIPLEX_NUMBER information is not
defined in this standard. This definition will be overridden by a future specification if it defines
a method of carrying the MULTIPLEX_NUMBER.

The identifier for a multiplexed sequence denoted by MULTIPLEX INDEX is given by
MULTIPLEX_INDEX = mod (DBC, MULTIPLEX_NUMBER).

11.4 Compound data block structure
11.4.1 General

Compound data block is the name for the data block that consists of AM824 data in any
combination, if all the AM824 data in the data block specify the same SFC table. (Note that
the SFC value in a CIP specifies the entry of the SFC table selected according to the AM824
data type that defines the SFC table.)
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Thus the cluster, which is equivalent to a data block in the context of AM824 data, can be
referred to as a compound cluster.

Each sequence carried by a compound data block is uniquely identified by the location of
events in the compound block.

time T(1) T(2) T(3) T(M)  T(M+1)  T(M+2) T(N)
AMs24 Sequence | A || A [| A | [ A [ A|[A] [A]
AM824 Sequence | B || b |[ B | B Lo |8 [[ b | B .
AM824 Sequence | c | | F | | F | i | F | | C | | G | . |L| Nl o
R e
andzs seuence [ 2 ][ 2 ][ 2] [ ][0 ][o] [9 [
AM§24 Sequence - | E | | E | | E | > -
AM§24 Sequence - | Z | | Z | | Z ,-| - -
— ~ _J “ ~ 5 H_ "
CIP1 CIPm CIPn
: Remarks I:I: AM824 Data ................... Compound Data Block It : CIP (payload)

Figure 37 — Example of compound data block
An example of usage of compound data block is:illustrated in Figure 37.

The cagital letter, 'B' for example, in the\box of AM824 data, represents the box’s dgta type.
The small letter, 'b' for example, in the box of AM824 data, denotes no-data for same data

type.

DBS (data block size) or CLUSTER_DIMENSION may vary in time. Also, the AM824 dpta type
described in the LABEL field.of each event may vary in time.

11.4.2 | Compound data structure rule

11.4.2.1 General

IEC 61883-6:2002 allows any order of AM824 data type in a compound data block. In jorder to
maintair[ minimum connectivity, this subclause defines rules for the compound data sfructure,
or, in ofher’words, a rule for the AM824 sequence configuration. A flowchart of the rule is
shown in Figure 38. Also, some recommendations for implementation are described.

CIP header

00 <= FDF < OFh?
(AMS824 kind?)

Apply “Compound Data Structure Rule”

Figure 38 — Condition of AM824 rule
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Size rule definition

The size of compound data should be an even number of quadlet.

If the number of quadlet in a sequence required by an application is not an even number, an
unspecified sequence (sequence of ancillary no-data with CONTEXT = CF4) should be added
to make the number of quadlets in the sequence even. Figure 37 shows a compound data
block compliant to this rule where the event denoted by “Z” is interpreted as ancillary no-data
with CONTEXT = CF,4. As long as the number of quadlets in a sequence is even, any number
of unspecified sequences may be added.

11.4.2.3 Order rule definition

An appl
data ex
than the

A comp
one or
unspeci
applicat
applicat

A sequd
specific

The ord
formula

IEC 609
Code <

Within g

The order inside a specified region is defined by the application specified in the app
ancillary data. The\specified region shall have none or only one common ancillary

specific
data or

tept ancillary no-data for non-ancillary data. The content data is any AM824 dag
application specifier.

pund data block starts with zero or only one unspecified region-followed by
more specified region(s), see Figure 39 and an example shown in Figure
fied region includes only content data. A specified region ‘§tarts with one

on specifier or the end of the compound data block.

nce of application specifiers may contain both common ancillary data and app
ancillary data by multiplexing.

er of the content data in an unspecified région shall be determined by the f
58 Conformant Data < Multi-bit Linear Audio < MIDI Conformant Data < SMP]

Sample Count.

n unspecified region, the same data type should occupy a contiguous area.

bne or more application-specific data for the same application.

Unspecified Region

J\

ication specifier is either application-specific ancillary data or any common Jancillary

ta other

zero or
40. An
br more

on specifiers followed by one or more content data before encountering the next

lication-

bllowing

'E Time

ication-

Common/AS Ancillary Data

Specified Region

J\

Common/AS Ancillary Data

Specified Region

Figure 39 — Generic compound data block structure
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IEC 60958 Conformant L-ch
IEC 60958 Conformant R-ch
MBL Audio Data 1-ch
MBL Audio Data 2-ch
MBL Audio Data 3-ch
MBL Audio Data 4-ch
MIDI Conformant Data

Figure 40 — Example of unspecified region structure

Becaus¢ 2-channel stereo audio is widely accepted, it is highly recommegnded that for|devices,
which transmit audio in any format, the first two sequences be pNinear audio gither in
IEC 60958 conformant or raw audio. The first sequence should be lefHy)and the second should
be right} If a transmitter is a monaural audio device, it may send,the audio in the left channel
and silgnt data in the right, or send the audio in both left and.right. It is implemgntation-

dependént.

If a trarjsmitter is a multi-channel audio device, it may-send down-mixed in 2-channgl stereo

audio in addition to the multi-channel audio.

11.4.2.§ Recommendation for transmitter

The follpwing recommendations for transmitters apply.

a)

The|DBS (data block size in quadlet) should be greater than, or equal to, 2. An even
numJ‘ber is preferable.

At the top of the data block ofumixed audio and music data, the stereo left channel, then
the right channel should beltransmitted.

In data blocks of multichannel audio data, the first two quadlets should be the main
channels corresponding*to stereo left and right channel.

Recpmmendation for'stream change method is as follows:

Whegn the contents of stream are changed, it is preferable to insert ancillary notdata or
emply packéts) at the change point of the stream.

The |change point of the stream is not a pause of each tune in the CD album, but if implies
that |[at'the point, some change of, for example, compression methods, occurs.

The purpose of inserting ancillary no data or empty packets is to prevent losing the end
portion of the previous stream and the beginning of the next stream.

The general recommendation method is described as follows.

It is desirable to output ancillary no data with the previous CONTEXT of 10 ms or more
following the previous stream.

Afterwards, when the next stream can be recognized beforehand, the insertion of ancillary
no-data with the next CONTEXT is recommended.

Otherwise, the insertions of ancillary no data with the next CONTEXT are not needed.

That is, the ancillary no data with the previous CONTEXT can be changed to the following
stream directly.

And, when the transmission device does not have the capability of outputting the ancillary
no data with the previous CONTEXT and the ancillary no data with next CONTEXT, the
transmission device can output MIDI no data or empty packets or stop the stream output.
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When the empty packets are output to prevent losing the beginning of the following
content, it is preferable to add time stamp information in SYT.

11.4.2.6

Recommendation for receiver

The following recommendations for receivers apply.

a) Stereo products that receive multichannel streams with DBS >= 2 should reproduce the
sound of the first two channels of the data block as stereo left and right channels.

b) Stereo products which have no non-linear PCM decoder should reproduce no sound
(muted) when they receive validity flag = '1' in IEC 60958 conformant data.

12 AM
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General

nsport mechanism using CIP may be used as an alternative\ transport laye
data transmission protocol such as IEC 60958 and MIDI.

hptation layer definition defines only one-to-one mapping.between an applicat
e and an AM824 data structure and a procedure for transporting the applicat
N a constant time shift.

inition of the adaptation to CIP can be)described and maintained by
tion responsible for the adaptation.

pptation layer definition described .inv'this standard provides only an alt
t. The meaning of the data carried~by the transport should be given in the
btion. Also, the transmission rate should be identical to that which is o
4 when the “non-identical to sampling frequency” indication flag is off.

ptation layer definition-falls into two categories. One is generic that can be
ons and does not define application-specific ancillary data. Another is app
that defines the_structure of the compound data block and application
data.

IEC 60958-bitstream

General

r for an

on data
on data

either

ernative
original
riginally

used in
lication-
specific

uses |IE

12.1.2.2 Sampling frequency in IEC 60958-3

nformation defined in IEC 60958 is mapped into this data format. ApplicatioT, which

In IEC 60958-3, six new sampling frequencies of 22,05 kHz, 24 kHz, 88,2 kHz, 96 kHz,
176,4 kHz and 192 kHz are defined by bit 24 to 27 "sampling frequency" of channel status, as
shown in Table 25. All other combinations are reserved and shall not be used until further

defined.
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Table 25 — Sampling frequency in IEC 60958-3

12.1.2.3

Bit 36 tq

State of bit 24 25 26 27 Sampling frequency
"0000" 44,1 kHz
"1000" Sampling frequency not indicated
"0100" 48 kHz
"1100" 32 kHz
"0010" 22,05 kHz
"0110" 24 kHz
"0001" 88,2 kHz
"0101" 96 kHz
"0011" 176,4 kHz
"0111" 192 kHz

Original sampling frequency

39 is defined as the “original sampling frequency”, as shown in Table 26.

Table 26 — Original sampling frequency

12.1.2.4

The sampling frequencies in IEC 60958-3 have relations of multiple of integer number as

follows.

State of bit 36 37 38 39 Originaksampling frequency
"0000" Origihal sampling frequency not
indicated
"1000" 192 kHz
"0100" 12 kHz
"1100" 176,4 kHz
"0010" Reserved
"1010" 96 kHz
"0 10" 8 kHz
"1110" 88,2kHz
"0001" 16 kHz
"1001" 24kHz
"0101" 11,025 kHz
"1101" 22,05 kHz
"0011" 32 kHz
"1011" 48 kHz
"0111" Reserved
"1111" 44,1 kHz

Relation of sampling frequency and original sampling frequency

e 32 kHz line: (8 kHz, 16 kHz), 32 kHz
e 44,1 kHz line: (11,025 kHz), 22,05 kHz, 44,1 kHz, 88,2 kHz, 176,4 kHz
e 48 kHz line: (12 kHz), 24 kHz, 48 kHz, 96 kHz, 192 kHz

IEC 61883-6:2014 © IEC 2014
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Sampling frequencies in parenthesis are defined only in original sampling frequency. Original
sampling frequency is recorded in disc or transmitted by broadcasting and supplied from

source devices, e.g. players or tuners.

12.1.2.5

Original sampling frequency can be up-sampled or down-sampled. When the up- or down-
sampling ratio is defined, the relation of sampling frequency and original sampling frequency

Up or down sampling ratio

is expressed using the following formula.

Exampl

Sampling frequency = original sampling frequency * up or down sampling ratio

@s of sampling ratio are shown in Table 27, Table 28 and Table 29.

Table 27 — Up or down sampling ratio of 32 kHz line

Original sampling Sampling frequency
frequency
32 kHz
8 kHz 4
16 kHz 2
32 kHz 1

Table 28 — Up or down sampling ratio of 44,1 kHz line

Original pampling Sampling frequency
frequency 22,05 kHz 44,1 kHz 88,2 kHz 176,4 kHz
11,025 kHz 2 4 8 16
22,05 kHz 1 4 8
44,1 kHz 1/2 1 2 4
88,2 kHz 1/4 1/2 1 2
176,4 kHz 1/8 1/4 YA 1
Table 29— Up or down sampling ratio of 48 kHz line
Original pampling Sampling frequency
frequency 24 kHz 48 kHz 96 kHz 192 kHz
12 kHz 2 4 8 16
24 kHz 1 2 4 8
48 kHZ 1/2 1 2 4
96 kHz 1/4 1/2 1 2
192 kHz 1/8 1/4 1/2 1
12.1.2.6 Clock accuracy in IEC 60958-3

In IEC 60958-3, “11” in bit 28-29 of channel status is defined as “interface frame rate not

matched to sampling frequency”, as shown in Table 30.
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12.1.2.7

State of bit 28 29 Clock accuracy
"0 0" Level Il
"1o" Level |
"0 1" Level Il
"1 1" Interface frame rate not matched
to sampling frequency

High-speed transmission ratio and interface frame rate

High-sp
samplin

using thle following formula.

bed transmission can be executed over |IEC 60958 digital audio interface,
j frequency, high-speed transmission ratio and interface frame rate ishex

Interface frame rate = original sampling frequency x up or

Original
pressed

down sampling ratio x high-speed transmission ratio (11)
Clock agcuracy “11” in Table 30 means that high-speed transmission\is executed. When clock
accuracly is “11”, there are two cases as follows:
a) the sampling frequency is equal to the original sampling frequency;
b) the sampling frequency is not equal to the original sampling frequency.
The former case means that there is no up or down 'sampling process and the latier case
means that there is an up or down sampling precess. When clock accuracy is “fi1”, the
interface frame rate may be different from the sampling frequency.
Clock agcuracy “00”, “01” or “10” means thafithere is no high-speed transmission. When clock
accuracly is “00”, “01” or “10”, there are two-Cases as follows:
1) the $ampling frequency is equal to\the original sampling frequency;
2) the gsampling frequency is not.equal to the original sampling frequency.
The latter case means therg is an up or down sampling process and the former casg means
that thgre is neither up_eri*down sampling nor high-speed transmission. When the clock
accuracy is “00”, “01” or “10”, the interface frame rate is the same as sampling frequerjcy.
These dases are illustrated in Table 31.
Table 31 — Cases
Cloc accuracy Original %ampling Interface frame Case
sampling frequency rate
frequency
11 Original Not equal to Not equal to High-speed transmission
sampling original sampling sampling and up or down sampling
frequency frequency frequency
11 Original Equal to original Not equal to High-speed transmission
sampling sampling sampling
frequency frequency frequency
00, 01, 10 Original Not equal to Equal to Up or down sampling
sampling original sampling sampling
frequency frequency frequency
00, 01, 10 Original Equal to original Equal to Original
sampling sampling sampling
frequency frequency frequency

In Table 32, some examples of cases are described.
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Table 32 — Examples

Source device condition Interface condition
. Up or . .
0r|g|r.|a| down Sampling ngh-s.pet.ed Interface Clock Orlgn?al Sampling
sampling . transmission sampling
f sampling frequency . frame rate accuracy frequency
requency ratio ratio frequency
Bit 28, 29 Bit 36-39 Bit 24-27
2 88,2 kHz 1 88,2 kHz 00,01,10 0001
1 44,1 kHz 00,01,10
44,1 kHz 1111
1 44,1 kHz 2 88,2 kHz 11 0000
4 176,4 kHz 11
1 96 kHz 00,01,10
1 96 kHz g101
2 192 kHz 11
96 kHz 1 48 kHz 00,01,10 1010
1/2 48 kHz 2 96 kHz 11 g100
4 192 kHz 11
1 192 kHz 1 192 kHz 00,04,10 g111
1 96 kHz 006,01,10
1/2 96 kHz g101
2 192 kHz 11
192 kHZ 1000
1 48 kHz 00,01,10
1/4 48 kHz 2 96 kHz 11 4100
4 192 kHz 11
NOTE If| the interface frame rate is equal to the original sampling frequency, there may be an up or down
sampling process and a high-speed transmission procéss.

12.1.2.8

N-flag i
control

When N
execute
commar
subclau
SFC an

N-flag definition

5 used with AM824 data“in general (see 10.1, 10.4 and AV/C command set
bf isochronous data flow-1.0).

-flag = 1, RATE) CONTROL command with BASE CONFIGURE subfunct
high-speed  transmission of AM824 data over IEEE 1394 and RATE C(

5e describes the relation between channel status coding in IEC 60958-3 and
] SYT-INTERVAL in IEC 60958 conformant data, as shown in Table 33.

for rate

on can
NTROL

d with FLOW"*CONTROL subfunction can execute flow control of AM824 data. This

N-flag,

bllowing

With thesintfoduction of IEC 60958-3 and command-based RATE CONTROL, the f

cases may happen:

a) real-time transmission of 96 kHz (or 192 kHz) original sampling PCM sign
IEC 60958;

al over

b) real-time transmission of up-sampled 48 kHz original sampling PCM signal by 96 kHz (or

192

kHz) sampling frequency over IEC 60958;

c) high-speed transmission of 48 kHz original sampling PCM signal with 96 kHz (or 192 kHz)

sam
d)

pling frequency over IEC 60958;

double (or four times) high-speed transmission of 48 kHz original sampling PCM signal

with RATE CONTROL command with BASE CONFIGURE subfunction over the IEEE 1394

bus.

When |IEC 60958 signals of a), b) and c) are transmitted over IEEE 1394 with IEC 60958
conformant mode, some mechanisms are necessary to distinguish signals of a), b), ¢) and d)
on isochronous mode.
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For cases of a), b) and c¢), IEC 60958-3 specifies codes in clock accuracy (see Table 30) and
original sampling frequency (see Table 26) in channel status. For d), N-flag is set to “1”.

When N-flag = 0, values of SYT_INTERVAL and Nominal_Sampling_Frequency are described
in Table 20 for FDF = 0000 Oxxx,. When N-flag = 1, values of SYT_INTERVAL and
Nominal_Sampling_Frequency are described in Table 20 for FDF = 0000 1xxx,. For
IEC 60958 conformant data, the following rules for SYT_INTERVAL and
Nominal_Sampling_Frequency are applied.

1) When N-flag = 0, value of Nominal_Sampling_Frequency for IEC 60958 conformant data
is set according to interface frame rate and value of SYT_INTERVAL is set corresponding
to the Nominal_Sampling_Frequency in Table 21.

2) Wh¢gn N-flag = T, value of Nominal_Sampling_Frequency for TEC 60958 conformé&nt data
is det according to sampling frequency coded in Bit 24-27 of channeh 'sfatus of
IEC|60958-3 format.

3) Whgn N-flag = 1 and RATE CONTROL command with BASE CONFIGURE ‘subfunction is
exeguted, value of SYT_INTERVAL is set to n multiplexed by SYJTZOINTERVAL value
corrgesponding to the Nominal_Sampling_Frequency in Table 24.

4) Whegn N-flag = 1 and RATE CONTROL command with BASE CONFIGURE subfunction is
exeguted, clock accuracy, bit 28-29 of channel status, of IEC 60958-3 is set to ‘11’

5) Whgn N-flag = 1 and RATE CONTROL command with FLOW CONTROL Subfunction is
exeguted, value of SYT_INTERVAL is set corresponding to the Nominal_Sampling_
Frequency in Table 23.

6) Whegn N-flag = 1 and RATE CONTROL commandwith FLOW CONTROL subfurction is
exeguted, clock accuracy, bit 28-29 of channel status, of IEC 60958-3 is set to ‘00|, ‘01’ or
‘10’
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Table 33 — Relation of values in IEC 60958-3 and A/M protocol

IEC 60958-3 A/M protocol
Bit 36-39 Bit 24-27 Bit 28 29 | Interface
Original | Sampling | Clock | 'ame N- SFC SYT-
sampling frequency | accuracy flag INTERVAL
frequency
Case a) 96 kHz 96 kHz 96 kHz
Original (192 kHz) (192 kHz) 00,01,10 | (192 kHz) - - -
IEC 60958-3
Case b) 96 kHz 96 kHz
Up spmpling 48 kHz (192 kHz) 00,01,10 | (192 kHz) - - -
IEC $0958-3
Cdse c) 96 kHz
High-speed 48 kHz 48 kHz 11 (192 kHz) - = -
IEC $0958-3
Cdse a) 96 kHz 96 kHz 96 kHz 96 kHz 1
Orjginal (192 kHz) (192 kHz) 00,01,10 | (192 kHz) 0 (192 kHz) (32)
with A/M Protocol
Cdse b) 96 kHz 96 kHz 96 kHz 1
Up spampling 48 kHz (192 kHz) 00,01,10 | (92kHz) 0 (192 kHz) (32)
with A/M Protocol
Cdse c) 96 kHz 96 kHz 1
High-speed 48 kHz 48 kHz 14 (192 kHz) 0 (192 kHz) (32)
with A/M Protocol
Cqse d) 96 kHz 8 Hn
Ratef control 48 kHz 48 kHz 11 (192 kHz) 1 48 kHz (n=2,4)
with A/M Protocol
FrLow 96 kHz 96 kHz 96 kHz 96 kHz 16
CONTROL (192 kHz) (192 kHz) 00,01,10 | (192 kHz) 1 (192 kHz) (32)
with A/M Protocol
12.1.3 | One-bit-audio
12.1.3.1 General
In this slubclause, the format of one bit audio is described

12.1.3.2 One-bit audio (plain)

The data of the one-bit audio (LABEL = 5044-51,4¢) has one-bit length data stream and can be
directly played back through the analogue low pass filter bit by bit (MSB first). The data
stream is packed in 24-bit data fields of an AM824 quadlet, as shown in Figure 41, with MSB
first per audio channel.

The sampling frequency of the one-bit audio (LABEL = 5044,5144,584¢) is defined in Table 34
with its own SFC table.
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Table 34 — Sampling frequency definition of one-bit audio

The TR
DELAY

The ong
quadlet
indicate

Value of SFC SYT_INTERVAL Sampling frequency
0049 16 2,048 MHz
0140 16 2,822 4 MHz
0249 32 3,072 MHz
0349 32 5,644 8 MHz
044, 64 6,144 MHz
0549 64 11,289 6 MHz
0649 128 12,288 MHz
0740 Reserved Reserved

ANSFER_DELAY for blocking transmission, in the case of DEFAULT."TRAN

= 479,17 us = (354,17 + 125)us, corresponds to Table 34, as givenrin Table 35.

Table 35 - TRANSFER_DELAY for blocking transmission
in the case of the one-bit audio

Value TRANSFER_DELAY
fis

004q 479,17 #187,50 = 666,67
0149 479,47 + 136,10 = 615,27
0249 479,17 + 250,00 = 729,17
0349 479,17 + 136,10 = 615,27
0449 479,17 + 250,00 = 729,17
0549 479,17 + 136,10 = 615,27
064q 479,17 + 250,00 = 729,17
074o Reserved

p-bit audio (LABEL.= 5044 — 514¢) can transmit multichannel cluster. Each
carries the data for one channel of the cluster. Two AM824 LABELs are
the start and continuation of the data in the cluster.

LABE@@G 514 One bit audio (plain)
Le 1

ISFER _

AM824
used to

Figure 41 — Generic one-bit audio quadlet

The channel number shall start with No.1 and be sequential. An example is given in Figure 42.
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LABEL = 504¢ Multi-channel cluster #0 start data Data = channel 1
[ I [ I | N I I I | | L1 1 1 1 1 1 | [ I I N I |
LABEL = 514¢ Multi-channel cluster #0 continuation data Data = channel 2
I Y Y I I T T O I A Y I | I I T T
LABEL = 5145 Multi-channel cluster #0 continuation Data = channel 3
I Y Y [T T R | I A Y I | I I T T

Data for other channels in the cluster

LABEL = 5146 Multi-channel cluster|#0 continuation data
Y S [ [ I I (S N I I s |

Data = channel n
L1 1 1 1 1

LABEL = 5046 Multi-channel cluster #1 start
IIIIIIIIIIIIII|IIIIIII|I

Data = channel1
]l | 1 A7 1

12.1.3.3 One-bit audio (encoded) — DST

The data of the one-bit audio (encoded) is the encoded data stream.

Figure 42 — Generic one-bit audio quadlet sequence

DST (difect stream transfer) is the loss-less coding technigue used for one-bit audio i

and is defined in super audio CD system description version 1.2.

n SACD

The entoded data stream is packed in 24-bit data fields of AM824 data, as shown in

Figure 43, with MSB first.

For decpding the stream, SACD ancillary.data is needed. DST supports multichanne

audio apd carries each data stream in one mixed stream.

DST enfodes the one-bit audio.data stream frame by frame. The frame is defined

audio CPD system description vérsion 1.2.

The sampling frequency ofthe DST is defined in Table 34 with its own SFC table.

LABE @ﬁs DST: Encoded one bit audio stream
IIJ—-\IIIIIIIIII|IIIIIII|I

Figure 43 — One-bit audio DST encoded quadlet

one-bit

n super

12.1.3.4—High-speed transfer for one-bit audio

As far as one-bit audio (LABEL = 5044, 5144, 584¢) is concerned, the transfer frequency and
SYT_INTERVAL for the high-speed AM824-data transfer are defined depending on the speed
shown in Table 36 if the N-flag in the FDF is 1. In Table 36, an integer value of n (>1)

indicates the number of times faster than normal speed.
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Table 36 — SFC definition of one-bit audio for high-speed AM824 data transfer

Value of SFC Nominal_Sampling_Frequency SYT_INTERVAL Sampling_Frequency
0 2,048 MHz 16 x n 2,048 MHz x n
1 2,822 4 MHz 16 x n 2,822 4 MHz x n
2 3,072 MHz 32 xn 3,072 MHz x n
3 5,644 8 MHz 32 xn 5,644 8 MHz x n
4 6,144 MHz 64 x n 6,144 MHz x n
5 11,289 6 MHz 64 x n 11,289 6 MHz x n
6 12,288 MHz 128 x n 12,288 MHz x n
7 Reserved Reserved Reserved
The DBSP of an event is independent of the transfer speed.
12.1.4 | Non-linear audio data stream
Any nor}-linear audio data carried by an IEC 61937 bit-stream can(be transmitted by using the
IEC 60958 conformant data sequence.
12.1.5 | MIDI data stream
Any modgification or enhancement is prohibited on thissadaptation layer, although incfease of
transmission rate, for instance, can be easily done. The specification that uses this adpptation
layer is jgiven in MMA/AMEI RP-027.

This stajndard restricts the packetization of MIDI data stream so that a single MIDI cornfformant

sequen(
defines

NOTE T
applicatio

Transmitter
stream

MIDI

320usec

*MID stream BW < Audio stream BW

e can carry multiple MIDI data stfeams by multiplexing. The MIDI conformant data
MULTIPLEX_NUMBER = 8.

he default MULTIPLEX_NUMBER<for MIDI conformant AM824 types may be incompatible With some
hs conforming to IEC 61883-6:2002.

isochronous
cycle

bit stream :I I I "
bytestream  ,§ ] No Data No Data 1] No Data No Data No Data
| [ |

B No be_lta D No Data No Dét:a I:I No Data No Data
Isochronous
packets
Receiver 3

stream i . ", |-
c 1 1 1 1 1 1 11

Figure 44 — Multiplexing of MIDI data streams

Figure 44 shows how two MIDI data streams, which should flow in different MIDI cables, are
multiplexed in a single MIDI conformant sequence with an audio stream. Figure 44 gives only
the sequence multiplexing scheme. The parameters of this example such as the number of
multiplexed sequences and the audio sampling rate were chosen so that the figure be
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readable. Consequently, not all the parameters are valid for this standard (including its
previous editions).

12.1.6 SMPTE time code and sample count

SMPTE time code and sample count transmission are defined in TA 1999024 SMPTE Time
Code and Sample Count Transmission Protocol Version 1.0.

12.1.7 High-precision and double-precision multi-bit linear audio
12.1.7.1 High-precision specific ancillary sata

This supeladse—specifies—private—header—data—that—are—earried—by—highpreeisien—specific

ancillary data.

These @ncillary data are transmitted at every data block. The data formatVis shown in
Figure 45. Table 37 and Table 38 provide channel and accuracy definitions;respectively.

LABEL = D244 SUB LABEL =016 High-precision supplement data
[N S [ S U [ IS [ (S ) I (N N A O s I Y N A |

Channel Accuracy Reserved
| | | | | | |

Figure 45 — High-precision first ancillary data

Table 37 — Channel definition

Value Description
0000 0000, 1 channel
0000 0001y, 2 channel
0000 0010, 3 channel
1111 1110, 255 channel
1111 1111, 256 channel

Table 38 — Accuracy definition

Value Description
00, 16 bit slot (lower 8 bit = 0)
01, 20 bit slot (lower 4 bit = 0)
10, 24 bit slot
11, Reserved

With the combination of accuracy and Num. (slot number), any PCM audio data with sample
word length up to 192 bit can be transmitted by high-precision multi-bit linear audio. There is
a wide redundancy, for example, a 64-bit sample word can be transmitted with 3 slots of a
24-bit slot (acc = 10,) or 4 slots of a 16-bit slot (acc = 00,). To eliminate hardware complexity
on the decoder side, the following implementation rules are strongly recommended:

a) sample word should be limited to 32, 40, 48, 64, 80, 96, 128, 160 and 192 bit length;
b) number of slots should be limited to 2, 4 and 8.
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uracy for the above stated sample words should be as specified in Table 39.

Table 39 — Recommended rules

When a
precisio
precisio

For exa
ancillary
applicat
high-pre
Refer tg

Accuracy
Sample word length Number of slots
Value Slot length
32 bit 00, 16 bit 2
40 bit 01, 20 bit 2
48 bit 10, 24 bit 2
64 bit 00, 16 bit 4
30 bit 01, 20 bit 4
96 bit 10, 24 bit 4
128 bit 00, 16 bit 8
160 bit 01, 20 bit 8
192 bit 10, 24 bit 8

source device sends its own data or auxiliary information.to the sink device

h first ancillary data and high-precision multi-bit linear-audio data.

mple, IEC 60958 conformant data can be transmitted between the high-precis
data and high-precision multi-bit linear<audio data, see Figure 46. Fq
ons, common and application-specific ancillary data can be transmitted betw

in high-

h mode, its original data and/or ancillary data can be ttansmitted between the high-

ion first
r other
een the
jure 47.

cision first ancillary data and high-precision multi-bit linear audio data, see Fi
8.2.9.2.1 and 8.2.10 and each application section.
D246 Ofrer" Ancillary Data
xO Ll
3X1s6 IEC 60958 Conformant Left Channel
Add PP
0X16 o . IEC 60958 Conformant Right Channel
A Lo gl
@ej Upper 24 bit Data for Channel 1
QAR [ttt rldd
Q~\ 6116 Lower 24 bit Data for Channel
i Lo gl
6016 Upper 24 bit Data for Channel 2
[Pyl
6116 Lower 24 bit Data for Channel 2
Lo gl

Figure 46 — IEC 60958 conformant data with high-precision data
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D216 0146 Ancillary Data
[l
CXis Common Ancillary Data
Lttt g
DX1e Application Specific Ancillary Data
[ttt rldd
6016 Upper 24 bit Data for Channel 1
Lttt g
6116 Lower 24 bit Data for Channel
[ttt rldd
604¢ Upper 24 bit Data for Channel 2
Lttt g
6116 Lower 24 bit Data for Channel 2
[ttt rldd

Figurp 47 — Common and application-specific ancillary data with high-precision data

These ancillary data are optional and their definition is reserved. Figure 48 shows high-
precision channel assignment ancillary data and Table 40 provides a channel assjgnment
definition.

LABEL = D244 SUB LABEL =014 High=precision supplement data
[N S [ S O [ ) [ (S I (N Y U [N N N B |

Chanpnelassignment
l l l l l l I l l l l l l l l

Figure 48 — High-precision channel assignment ancillary data

Table'40 — Channel assignment definition

Channel assignment Description
0000 0000 0000 0000,
0000 0000 0000 0001,
0000 0000 0000 0010,

Reserved

1111 1111 1111 1110,
1111 1111 1111 1111,

12.1.7.2 Example of high-precision stream

Figure 49 shows a 2-channel 128-bit sample-word high-precision stream carried over the
serial bus. Here, the lower 8 bit are set to "0". High-precision ancillary data are immediately
followed by the data block.
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31
LSB

D246

0146

Ancillary Data
HEEEEEEE NN

6016

1° 16 bit Data for channel 1
LTttt

6116

2"* 16 bit Data for channel 1
NN

6216

3™ 16 bit Data for channel 1
LTIt

6316

4™ 16 hit Data for channel 1

6416

5™ 16 bit Data for channel 1
RN

6516

6™ 16 bit Data for channel 1
NN

6616

7™ 16 bit Data for channel 1
LTIttt

6716

8™ 16 bit Data for channel
[T TAN

6016

1 16 bit Data for éhannel 2
[T AN

6116

2" 16 bit Data for channel 2
HEEENAEEEEEN

6216

3™ 16-bit'Data for channel 2
AT

6316

4™ 16 bit Data for channel 2
NN

6416

5™ 16 bit Data for channel 2
RN

6516

6™ 16 bit Data for channel 2
NN

6616

7™ 16 bit Data for channel 2
RN

6716

8™ 16 bit Data for channel 2
NN

Figure 49 — Example of high-precision data

12.1.7.3

Figure 50 shows a 6-channel 48-bit sample-word double-precision

IEEE 1394.

Example of double-precision stream

Note that double precision uses the LABELs from 604¢g to 614¢.

stream carried over
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Quadlet sequence

31
LSB

D246

0146

Ancillary Data
L]

6016

Upper 24 bit Data for channel 1
[l

6116

Lower 24 bit Data for channel 1

6016

Upper 24 bit Data for channel 2
[Pty

614¢

L ower 24 bit Data for channel 2

12.1.7.4

Figure §
over |EH

6016

Upper 24 bit Data for channel 3
[l

6116

Lower 24 bit Data for channel 3

6016

Upper 24 bit Data for channel 4
LLLLE Pttt ld

6116

Lower 24 bit Data for channel 4

6016

Upper 24 bit Data for«channel 5
[ AN

6116

Lower 24 bit Data for channel 5

6016

Upper«24-bit Data for channel 6
[Tl

6116

Lewer 24 bit Data for channel 6

EE 1394.

Figure 50;<{ Example of double-precision data

Example of double-precision compound stream

1 shows a 4-channel 48-bit sample-word double-precision compound stream

carried
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0 Quadlet sequence 31
MSB LSB

D216 0116 Ancillary Data
Data Block [m] LUl

6016 Upper 24 bit Data for channel 1
[ttt rldd

6116 Lower 24 bit Data for channel 1
Lo gl

6016 Upper 24 bit Data for channel 2
Lttt ydd

614 L ower 24 hit Data for channel 2
Lo g

6016 Upper 24 bit Data for channel 3
[ttt i4d4 1

6146 Lower 24 bit Data for channel3
Ll riffd

6016 Upper 24 bit Data for channel 4
[ttt rdd

6116 Lower 24 bit Data'for channel 4
LR ffd

D216 0146 Ancillary Data
Pata Block im+1] MLl

6016 Upper 24 bit Data for channel 1
LS e gl

6116 Lower 24 bit Data for channel 1
LAt et rldd

6016 Upper 24 bit Data for channel 2
Lttt rldd

6146 Lower 24 bit Data for channel 2
[ttt rldd

6016 Upper 24 bit Data for channel 3
Lo gl

6146 Lower 24 bit Data for channel 3
[ttt rldd

6016 Upper 24 bit Data for channel 4
Lo gl

6146 Lower 24 bit Data for channel 4
[ttt rldd

Figure 51 — Example of double-precision compound data

12.2 DVD-audio
12.2.1 General

The compound data for DVD-Audio consists of multi-bit linear audio data, common ancillary
and DVD-Audio specific ancillary data.

12.2.2 DVD-Audio specific ancillary data
12.2.2.1 General

This subclause specifies private header data that are carried by DVD-Audio specific ancillary
data, as shown in Table 41.
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Table 41 — DVD-Audio specific ancillary data

LABEL SUB LABEL Description
DO04g 0146 Data transmitted at every
data block
0246 Data transmitted at
starting-point
CO4¢ Audio CCI
C1l4s ISRC

Data transmitted at starting-point

These 4
perform
channel

ncillary data, shown in Figure 52, are used at the starting-point of audionda
ng play start or search for a track number. Table 42 provides definitions,of Fs
type, channel assignment and table parity.

LABEL = DOy
T O I L]

SUB LABEL = 0246

Fs2
| | |

Multi channel type

Channel assignment
l [ l l

12.2.2.3

These
provides

and down mix code validity.

Table

77

Reserved

parity

Figure 52 — Data transmitted at data starting-point

Table 42 — Data,transmitted at starting-point

Data

Bit

Description

Fs2

Sampling frequency group?2

Multi-channel\type

Channelassignment

4
4 Fs, bit combination table
5

Channel combination of group1 and 2

Table\parity

1 Table parity of audio data

Datatransmitted at every data block

ancillary data, shown in Figure 53, are transmitted at every data block. T

LABEL = D04
I Y I | |1

SUB LABEL =014

Dynamic range control

Down mix code
| | |

Emphasis flag
Down mix mode

g

Down mix code validity

Figure 53 — Data transmitted at every data block

a when
D, Multi-

able 43

iXx mode
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Table 43 — Data transmitted at every data block

Data Bit Description
Dynamic range control 8 Adaptive compression
coefficient
Down mix code 4 Down mix table number
Emphasis flag 1 Enhances on or off
Down mix mode 1 Down mix permission
Down mix code validity 1 Down mix code validity

12.2.3 DBatafor-€€H
Figure §4 shows ancillary data for CCI.

SUB LABEL C0,g is for CCI.

LABEL = D01¢ SUB LABEL = CO0+¢ Audio CCI Reserved
[N S S ) S e v A A T M A T T M B

Figure 54 — Ancillary data for CCI

NOTE Apdio CCI signifies copy control information for audio.
12.2.4 | Data for ISRC

Figure §5 shows ancillary data for ISRC.

SUB LABEL C1,4 is for ISRC.

LABEL = D045 SUB LABEL= C146 ISRC
A R AN R A s B B A i AN A AN R AN ER I AN N AN AN AN

Figure 55 — Ancillary data for ISRC

12.2.5 | Example of DVD<Audio stream

Figure 86 illustratesva basic data block of DVD-Audio stream carried over IEEE 1394 in the
case of [six channels.
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Data on
one blo
immedid
at every
point” o

Figure §
DVD-AUY
between
of ASI2

D01 0146 Ancillary Data
[P ldl
DO01s 0216 Ancillary Data
Ll
4816 Data channel 1
[y
4816 Data channel 2
HEEEEEE NN
4816 Data channel 3
[y
AQIU Data channgl 4
HEEEEEE NN
4816 Data channel 5
[y
4816 Data channel 6
HEEEEEE NN

Figure 56 — Basic data block of DVD-Audio stream

the disc is organized into a series of blocks. The data-for each channel is packed into

ck. Each data block should be ordered by increasiftig channel number. The d
tely follows DVD-Audio ancillary data. The first.ancillary data is “the data tra

a’l:a block
smitted

data block,” and the second ancillary data is.‘the data transmitted at the data|starting

“table parity” or “DMCT (down mix coefficienttable)” or something similar.

7 illustrates an example of DVD-Audio data stream that carries scaleable cortents of

dio. In this case, the sampling frequency and sample word length may be

Hifferent

front channels and rear channelsi¢and, in the second data block, previous data hold

of DVD-Audio is used.
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0 Quadlet sequence 31
MSB LSB
D016 0146 Ancillary Data
Data Block [m] LUl
D016 0216 Ancillary Data
[l
4816 Data channel 1
Lo gl
4816 Data channel 2
Lttt ydd
48,5 Data channel 3
Lo g
4816 Data channel 4
[ttt i4d4 1
4816 Data channel 5
Ll riffd
48016 Data channel 6
[ et rldd
D016 0116 Ancillary Data
Pata Block [m+1] LU LRl
D016 0216 Ancillary Data
ML
4816 Data channel 1
LS e gl
4816 Data channel 2
LAt et rldd
4816 Data channel 3
Lttt rldd
4816 Data channel 4
[ttt rldd
4816 Data channel 5
Lo gl
4816 Data channel 6
[ttt rldd
Figure 57 — Example of DVD-Audio data
12.3 S|ACD-definition

12.3.1 General

The data block for SACD consists of one-bit audio data, common ancillary and SACD-specific
ancillary data.

12.3.2 SACD ancillary data

The SACD player transmits SACD ancillary data at the starting-point of every frame. The
frame is defined in [12]1. The SACD ancillary data is shown in Figure 58, and Table 44
provides definitions of validity flag, Track_Attribute, Ch_Bit _n and Loudspeaker_Config.

1 Numbers in square brackets refer to the Bibliography.
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LABEL = D14 SUB LABEL =004 SACD ancillary data
I N S Y Y [ S e e I
& A 4

Rsv Track_Attribute Ch_Bit_n Loudspeaker_Confi

| | | | | | | | | | |

Validity flag
Figure 58 — SACD ancillary data
Table 44 — Data information
Data Bit Description

Validity flag 1 Valid or not valid
Track_Attribute 4 Copy control information
Ch_Bit_n 3 Number of channels
Loudspeaker_Config 5 Loudspeaker set-up

The validity flag shows the validity of the data within the frame:

If a disq read error occurs, the SACD player shall replace the error data with safe da
as a mute signal, and set the validity flag to 1,, as shown in Table 45.

ta, such

Table 45 - Validity flag definition

Rsvis t

The Trad
defined

The Ch
shall be

Value

Description

0z

Valid

12

Not valid

ne reserved area and the default value is 000,.

ck_Attribute shows copy control information dedicated to super audio CD
in [12] 2. This\information shall be copied from the super audio CD track by tragk.

| Bit_n shows the total number of channels, and is defined in [12]. This infg
copied from the super audio CD frame by frame.

and is

rmation

The Loudspeaker_Config—showsthe—toudspeaker

set=up,

anmd—is—defimed—m

information shall be copied from the super audio CD track by track.

12.3.3 SACD supplementary data

£42]. This

SACD supplementary data is a synchronized stream along with the audio data from the SACD,
see Figure 59. It has several data lengths as defined in [12]. Audio data and supplementary
data are synchronized on a frame-by-frame basis.

For decoding the stream, SACD ancillary data is needed.

2 Numbers in square brackets refer to the Bibliography.
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LABEL = D14 SUB LABEL = 0146
N Y I A A A |

SACD supplement data
AN I [ Y I Y I B

Figure 59 — SACD supplementary data

12.3.4 Multi-bit linear audio data

IEC 61883-6:2014 © IEC 2014

DVD-Audio data use the LABEL from 48,4 to 4F,4 of multi-bit linear audio and uses ASI2 for

scaleable

contents, as shown in Table 46.

Table 46 — ASI2 definit

ion for DVD-Audio

12.3.5

SACD T
[12]. TH

Value Description
00, 24 bit
01, 20 bit
10, 16 bit
11, Previous sample word data hold

SACD Track_Mode&Flags data

described in Figure 60.

rack_Mode&Flags data consists of Track_Mode (1,B)_and track flags (1 B) de
e relationship between ACD Track Mode&Flags{Track_Mode and Track_¥§

LABEL = D146 SUB LABEL = 0244
Ll

SACD Track_Mode&Flags data
] A I S O I S N (N O

Track_Mode
| | |

Track_Flags
| | |

12.3.6

SACD 1
Track_(
divided
LABELS

Figure 60 — SACD Track_Mode&Flags data

SACD Track_Copy_Management data

fined in
Flags is

rack_Copy, Management data consists of three AM824 data quadlet and shpws the
opy_Management defined in [12]. The data of the Track_Copy_Management
into three data fields (Part 1, 2, 3) of the AM824 quadlet (AM824 LABEL=D1
1045.1146, 124¢) in sequence, see Figure 61.

(6 B) is
b SUB

12.3.7

LABEL = D14¢ SUB LABEL = 10+¢ SACD Track_Copy_Management data (part 1)
L1111 11 L1111 11 L 111 1 11 L 111 1 11
LABEL = D14¢ SUB LABEL = 1146 SACD Track_Copy_Management data (part 2)
L1111 11 L1111 11 L 111 1 11 L 111 1 11
LABEL = D14¢ SUB LABEL = 1244 SACD Track_Copy_Management data (part 3)
L1111 11 L1111 11 L 111 1 11 | L 111 1 11

Figure 61 — SACD Track_Copy_Management data

Example of SACD streams

Figure 62 illustrates a typical multi-channel plain one-bit audio stream carried over the 1394
bus from SACD for the case where the value of SFC in FDF is 001,. The data on the disc is
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organized into a series of frames, with 75 frames for each second of audio. Each frame
contains a total of (1 568 x 3) B of audio cluster data per channel. Quadlets in a data block
are organized according to the order rule, so that the order is ancillary data first, multi-
channel cluster data next, and an ancillary no data with CONTEXT = CF 4 last.

The SACD ancillary data starts and is followed by the first group of multi-channel cluster data.
In this example, the first quadlet contains the ancillary data for the whole of frame #0. If, for
example, there is a disc error, the SACD player sets the validity flag in the ancillary data for
this frame (frame #0) which remains valid until the next SACD ancillary data (frame #1). This
also applies to the Track_Attribute, Ch_Bit_n and Loudspeaker_Config contained in the
ancillary data for frame #0.

0 > .
MSB Quadlets sequence Lsaé / .
Frame|#0 D116 0014 Ancillalry Data Frame #0 CFre D1y AfGillary No-Data
Cluster #O | | | | §ore 1l I L1 L1 11
5016 Data for Channel 1 Cluster| g4 Data-for Channel 1
| T | I | | I | | #1 567 AN | L L it | [ [
514 Data fIOF Channel |2 5146 Data for Channel 2
L1 1g) I T T '} ¥ T T | T T T IR
514 Data for Channel 3 5146 Data for Channel 3
| T | I | | I | | [N | L L it | [ [
5116 Data fIOF Channel ‘|1 5118 Data for Channel 4
L1 1g) I T T '} ¥ T T | EEETETE IR TR I IR
514 Data for Channel 5 5116 Data for Channel 5
| T | I | | I | | AEEEEN | [ | 11 [
5146 Data for Channel |6 514 Data for Channel 6
| T T | | | | | L1111 [N A A A1 I L1 L1 11
CFis CFs No-Data CFis CFs No-Data
| | I | | [N | [ [
Framel#0|  pq,, 0116 Supplemelntary Data | Frame #1 D116 0046 Ancillalry D4ta
Cluster|#1 5016 Data for Channel 1 Cluster #0 5015 Data for Channel 1
| T | I 1111144 I | T | [N | L L it | [ [
514 Data fIOF Channel |2 5146 Data for Channel 2
L1 1g) I T I | ¥ T T | EEETETE IR TR I IR
514 Data for Channel 3 5146 Data for Channel 3
| N ] I | | I | | [N | L L it | [ [
5116 Data for Channel 4 5115 Data for Channel 4
L4111l I | T | I | T | [ A A I [ S B I L1 L1 11
514 Data for Channel 5 5146 Data for Channel 5
| I | | I | | AEEEEN | NN | [l 111
514 Data for Channel 6 5145 Data for Channel 6
1411 11 | T | I | T | [ A I | [ S B I L1 L1 11
CFis CFi6 No-Data CF1s CFis No-Data

ool A WETEETA T I
|

Figure 62 — Example of SACD stream in the case of six channels

In the example of Figure 62, there are six channels in the multi-channel cluster, so an
ancillary No-Data with CONTEXT = CF is added to the last of the cluster data so that the total
numbers of quadlets in the block is kept even, and therefore DBS = 8. The SACD
supplementary data is transmitted at the same location as the SACD ancillary data (after the
SACD ancillary data has already been transmitted). After all the SACD supplementary data
has been transmitted, an ancillary no data or other ancillary data quadlet may be put in the
same location.
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Figure 63 shows five channel cases. Here, ancillary no data with CONTEXT = CF is not
required, and the DBS = 6.

0 31
MSB Quadlets sequnence LSB
Frame #0 D1, 00,, Ancillary Data
IIIIIIIIIIIIIII
Cluster #0 50,, Data for Channel 1
lllllllllllllllllllllll
51, Data flor Channel ?
51, Data for Channel 3
IIIIIIIIIIIIIIIIIIIIIII
51, Data for Channel 4
IIIIIIIIIIIIIIIIIIIIIII
51, Data for Channel 5
F 40 IIIIIIIIIIIIIIIIIIIIII
rame D1, 01, Supplemelntary Data
Cluster#1 1 5 Data for Channel 1
IIIIIIIIIIIIIIIIIIIIIII
51, Data flor Channel %
51, Data for Channel 3
IIIIIIIIIIIIIIIIIIIIIII
51, Data for Channel'4
IIIIIIIIIIIIIIIIIIIIIII
51, Data for Channel 5
IIIIIIIIIIIIIIIIIIIIIII

Figure 63 — Example of SACD’stream in the case of five channels

12.4 Blu-ray Disc
12.4.1 | General

The compound data for Blusray Disc consists of multi-bit linear audio data, common ancillary
and Blutray Disc specific ancillary data.

12.4.2 | Structure,of sample word for audio transmission

Figure §4 shows-basic data blocks of Blu-ray Disc. There are eight sample words in one audio
sample.

LABEL Da‘ta Channel 1 (Left chan?el)

| | | | | | | | | | | | | | | |
LABEL Dat‘a Channel 2 (Right char‘mel)

| | | | | | | | | | | | | | | | | | | | |
LABEL Data Chanr‘lel 3 (low frequency effe‘cts channel)

| | | | | | | | | | | | | | | | | | | | |
LABEL Date‘l Channel 4 (Centre cha?nel)

| | | | | | | | | | | | | | | | | |
LABEL Data Ck‘lannel 5 (Left Surround ‘channel)

| | | | | | | | | | | | | | | | | |
LABEL Data Ch‘annel 6 (Right Surround‘ channel)

| | | | | | | | | | | | | | | | | | | |
LABEL Data Char‘mel 7 (Rear surround le‘ﬁ channel)

| | | | | | | | | | | | | | | | | | | |
LABEL Data Chan‘nel 8 (Rear surround rig‘ht channel)

| | | | | | | | | | | | | | | | | | | |
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Figure 64 — Basic data blocks of Blu-ray Disc

Channel layout is fixed.

The transmitter shall set 00000044 on the audio data of MBLA data in the case of a non

existing channel.

Valid combinations of the sample word are determined by the permitted channel allocations,

as defined in [15].

12.4.3 Multi-bit linear audio data

Blu-ray |Disc data use the LABEL from 48,4 to 4A,4 of multi-bit linear audio. Talle

Table 48 provide definitions of ASI1 and ASI2, respectively.

Table 47 — ASI1 definition for Blu-ray Disc

Value Description
00, -
01, Reserved
10 Ordinary LPCM Fsshown by SFC

2

11,

Reserved

Table 48 — ASI2 definition.for Blu-ray Disc

Value Description
00, 24 bit
01, 20 bit
10, 16 bit
11 Reserved

2

12.4.4 | Blu-ray Disc specific ancillary data

47 and

This subclause specifies’ private header data that are carried by Blu-ray Disc specific ancillary
data angd as shownyin*Table 49.

Table 49 - Blu-ray Disc specific ancillary data

16

LABEL SUB LABEL Description
D3¢ 01,46 Data transmitted at every data block
Cco CClI

The transmission device shall execute the stream change method if the ancillary data is
changed except when SUB LABEL is COqe.

12.4.5 Data transmitted at every data block

This following ancillary data is transmitted at every data block, see Figure 65 and Table 50.
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LABEL = D3¢ SUB LABEL =01 ¢
1

L |

|1) D3 | HI5 [ 6D (8 | 9|10 112) Reserved |

Figure 65 — Data transmitted at every data block

Table 50 — Data transmitted at every data block

Data Bits Description
1) reserved 1 Reserved
2) L channel 1 L (left) channel data exist or do not exist
3) R channel 1 R (right) channel data exist or do not'exist
4) Ife channel 1 Ife (low frequency effects) channel data.exist or do not ekist
5) C channel 1 C (centre) channel data exist.or do not exist
6) LS channel 1 LS (left surround) channel data exist or do not exist
7) RS channel 1 RS (right surround) channel*data exist or do not exist
8) Rls channel 1 RIs (rear surround left) channel data exist or do not exist
9) Rrs channel 1 Rrs (rear surround.Fight) channel data exist or do not exist
10) L/R ch identifier 2 L (left)/R (right) channel identifier defined
1[1) C ch identifier 1 C\(Centre) channel identifier defined
12) LS/RS ch identifier 1 LS (left surround)/RS (right surround) channel identifier ddfined

The L channel shows whether L (left) channel data exist or not, as shown in Table 51.

Table:51 — L channel definition

Value Description
0 L (left) channel data do not exist
1, L (left) channel data exist

™

The R channel shows whether R (right) channel data exist or not, as shown in Table 5]

Table 52 — R channel definition

Value Description
0, R (right) channel data do not exist
1, R (right) channel data exist

The Ife channel shows whether Ife (low frequency effects) channel data is existed or not, as
shown in Table 53.
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Table 53 — Ife channel definition

Description

Ife (low frequency effects) channel data do not exist

Ife (low frequency effects) channel data exist

The C channel shows whether C (Centre) channel data is existed or not, as shown in Table 54.

Table 54 — C channel definition

hown in

hown in

\Value nnenrip{inn
0, C (centre) channel data do not exist
1, C (centre) channel data exist
The LS|channel shows whether LS (left surround) channel data exist,or not, as s
Table 55.
Table 55 — LS channel definition
Value Description
0, LS (left surround) chhannel data do not exist
1, LS (left surreund) channel data exist
The RS|channel shows whether RS (right surfound) channel data exist or not, as s
Table 56.
Table 56— RS channel definition
Value Description
0, RS (right surround) channel data do not exist
1, RS (right surround) channel data exist
The Ris[channel shows whether Ris (rear surround left) channel data exist or not, as shown in
Table 5¥.
Table 57 — RIs channel definition
Value Description
0 Rls (rear surround left) channel data do not exist

Rls (rear surround left) channel data exist

The Rrs channel shows whether Rrs (rear surround right) channel data exist or not, as shown
in Table 58.

Table 58 — Rrs channel definition

Description

Rrs (rear surround right) channel data do not exist

Rrs (rear surround right) channel data exist
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The L/R ch identifier shows whether L (left)/R (right) channel data is L/R signal (stereo) or M1
(mono) signal or Lo (left output)/Ro (right output) signal or Lt (left total)/Rt (right total) signal.

Note that the sink device shall decrease the M1 (mono) signal to a -3 dB level if the sink
device outputs M1 (mono) signal in the L (left)/R (right) channel, as shown in Table 59.

Table 59 — L/R ch identifier definition

Value Description
00, L (left)/R (right) channel data is the L/R (stereo) signal
01, L (left)/R (right) channel data is the M1 (mono) signal
L (left) channel and R (right) channel data are the same
10, L (left)/R (right) channel data is the Lo (left output)/Ro (right outpdt), sigrjal
11 L (left)/R (right) channel data is the Lt (left total)/Rt (right total)’signal

The C dh identifier shows whether the C (Centre) channel data is the,Clsignal or M1
signal as shown in Table 60.
Table 60 — C ch identifier definition
Value Description
0, C (centre) channel data is the C signal
1, C (centre) channel data is the M1 (mono) signal
The LS/RS ch identifier shows whether LS (left'surround)/RS (right surround) channe

the LS/H

Note th
device
shown i

h Table 61.

RS signal or S (surround) signal.

bt the sink device shall decrease the S (surround) signal to a -3 dB level if
butputs S (surround) signaliin the LS (left surround)/RS (right surround) chgnnel as

Table 61 — LS/RS ch identifier definition

(mono)

data is

the sink

Description

LS (left surround)/RS (right surround) channel data is the LS (left
surround)/RS (right surround) signal

LS (left surround)/RS (right surround) channel data is the S (surround) sigd

nal

LS (left surround) and RS (right surround) channel data are the same

12.4.6 Data for CCI

Figure 66 shows ancillary data for CCI, and a data field definition is provided in Table 62.

SUB LABEL CO044 is for CCI.
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LABEL=D3,; | SUBLABEL = COs
1) ’2)| 3) ’4)’5)‘ I Reserved |6)|7) 8)|9)‘

Figure 66 — Ancillary data for CCI

Table 62 — Data transmitted at every data block

NOTE A

These d

12.4.7

Figure 4

Value Bit

1) reserved 1

2) Retention_Move_Mode 1
3) Retention_State 3

4) EPN 1

5) CClI 2

6) Digital_Only_Token 1
7) Analog_Sunset_Token 1
8) Image_Constraint_Token 1
9) APS 2

hcillary data for CCl is for copy control informationcand is defined in [15].

ata shall be transmitted at least once:during 100 ms period.

Example of Blu-ray Disc stream

in the case of eight channels.

7 illustrates a basic data block of the Blu-ray Disc stream carried

over the 1

\ .
D35 § 016 Ancillary Data
L L L L Lo~ L L L L L L L L L L ‘ L L L 1
D&\) C0y4 Ancillary Data
Lo — Il L L Il Il Il Il Il Il L L L L L L L ‘ L L L |
4816 Da‘ta Channel 1 (Left chan‘nel)
'E L L L L L L L L L L L L L L L |
C) 484 Dat‘a Channel 2 (Right chan‘nel)
) L L L L L L L L L L L L L L L L L L L L |
4

894 Bus

o

Vel N 12 (1 £ £t N UAY
T CTramCT o (10w O CHOCTIC y-CTICCTSCITaTiicTy

Data Channel 4 (Centre channel)

Data Channel 5 (Left Surround channel)

Data Channel 6 (Right Surround channel)

Data Channel 7 (Rear surround left channel)

Data Channel 8 (Rear surround right channel)

Figure 67 — Basic data block of Blu-ray Disc

Figure 68 shows a one-channel example.
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D346 016 Ancillary Data
I I Ll L1 Ll L1
D34 C044 Ancillary Data
I I I [ ~ [
486 Mono

I I ‘ | ~ |
486 Mono

I I ‘ | ~ |
486 Set to 000000h

I I ‘ [ ~ [
4816 Set to 000000h

I I I I I ‘ I I | ~ I I |
4816 Set to 000000h

I I | TN NN
48,6 Set to 000000h

I Ll ‘ L L) ~ L L)
4816 Set to 000000h

I I I I I I I | I I |
48,6 Set to 000000h

I I I ‘ [ ~ [

a) Example 1

D34 016 Ancillary Data

I I Ll L1 ~ IANN |
D34 C044 Ancillagy Data

I I I 1111 INY [
486 Set to 600000h

I I ‘ 1 (A1 11| ~ |
486 Setto 000000h

I L1 1SN ‘ | ~ |
486 Set to 000000h

I 1™ 1111 ‘ [ ~ [
48,65 Mono

(| l)lgb | I ‘ [ ~ [

= \48 6 Set to 000000h
u) Ll I ‘ | ~ |

4816 Set to 000000h

I I | ‘ Ll L1 ~ Ll L1
4816 Set to 000000h

I I ‘ [ ~ [
486 Set to 000000h

I I ‘ [ ~ [

b) Example 1

D346 016 Ancillary Data

I I I | I |
D36 CO6 Ancillary Data

I I | ~ |
486 Mono

I I ‘ | ~ |
4816 Mono

I | I ‘ | ~ |

c) Example 3

Figure 68 — Examples of Blu-ray Disc stream of one channel

The channel structure shown in example 3 of Figure 68 appears when only L and R are

transmitted.
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Figure 69 shows two-channel examples.

D36 0146 Ancillary Data
I I Ll L1 Ll L1
D36 COy6 Ancillary Data
I I I [ ~ [
4815 Left

I I ‘ | ~ |
486 Right

I I ‘ | ~ |
48,4 Set to 000000h

T I B B
486 Set to 000000h

I I I I I ‘ I I | ~ I I |
486 Set to 000000h

I I ‘ | ~ |
486 Set to 000000h

I Ll ‘ L L) ~ L L)
486 Set to 000000h

I I I I I ‘ I I | ~ I I |
486 Set to 000000h

I I I ‘ [ ~ [

a) Example 1

D36 0146 Ancillary Data

\\l\\\\\\\\l\\\\\\\ll~\\\\\\\

D34 C04 Ancillary Data

I | I I N\ A ~ I
486 Left

I Ll LNy | ‘ I ~ I
48,6 Right

{5 5 0 e N ‘ I ~ I

b) Example 2

Figure 69 — Example of Blu-ray Disc stream of two channels

Figure 710 shows a three-channel example.
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D34 016 Ancillary Data
I I Ll L1 ~ Ll L1
D34 C044 Ancillary Data
I I I [ [
486 Left

I I ‘ | ~ |
4816 nght

I I ‘ | ~ |
486 Set to 000000h

I I ‘ [ ~ [
486 Centre

I I I I I ‘ I I | ~ I I |
486 Set to 000000h

I TN T
4816 Set to 000000h

I Ll ‘ L L) ~ L L)
4816 Set to 000000h

I I I I I ‘ I I | ~ I I |
4816 Set to 000000h

I I I ‘ [ ~ [

Figure 11 shows another three -channel structure.

Figure 70 — Example of Blu-ray Disc stream of three channels (3/0)

D34 01 Ancillary Data
I I L1 1% NY | Ll L1
D34 COj5 |~ Ancillary Data
I I | s S ‘ |

486 Left
I LlaN A || ‘ L] ‘ |
486 Right
(] % ( I ‘ L] ‘ |
. Set to 000000h
\i\é’\ 11 I ‘ | ‘ |
48,6 Set to 000000k

I | [ |
486 Surround

I I | ‘ I | ‘ I
4816 Surround

I | I | ‘ I ‘ I
486 Set to 000000h

I | I | ‘ I ‘ I
486 Set to 000000h

I | I | ‘ I | ‘ I

Figure 71 — Example of Blu-ray Disc stream three channels (2/1)

Figure 72 shows a four-channel structure.
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12.5.1

The con

common ancillary and multi-bit linear audio specificzancillary data.

12.5.2 | Structure of sample word for audio transmission

There afe two kinds of channel structuresiin which this condition is defined:

a) the fixed channels' structure; and

b) the variable channels' structure.

12.5.3 | Fixed channels' structure of sample word for audio transmission

MBLA sppecifies thirty-two“channels. Thirty-two channels are transmitted by four isoc
channelps.

There afe eight'sample words in one audio sample at each isochronous channel.
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D34 016 Ancillary Data
I I Ll L1 ~ Ll L1
D34 C044 Ancillary Data
I I I [ [
486 Left

I I ‘ | ~ |
4816 nght

I I ‘ | ~ |
486 Set to 000000h

I I ‘ [ ~ [
486 Set to 000000h

I I I I I ‘ I I | ~ I I |
486 Left Surround

I TN T
486 Right Surround

I Ll ‘ L L) ~ L L)
4816 Set to 000000h

I I I I I ‘ I I | ~ I I |
4816 Set to 000000h

I I I ‘ [ ~ [

Figure 72 — Example of Blu-ray Disc stream of four(channels (2/2)

ulti-bit linear audio (MBLA)
General

hpound data for MBLA (Multi-Bit Linear Audio) consists of multi-bit linear aud

io data,

hronous

Figure 7

3.shows channels included in each group and channel order.
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Data Channel 1 (Front Left channel)

|

|

| |

Data Channel 2 (Front Right channel)

|

|

| |

Data Channel 3 (Low Frequency Effects-1 channel)

1

1

1 1

Data Channel 4 (Front Centre channel)

|

|

| |

Data Channel 5 (Left Surround channel)

|

|

| |

Data Channel 6 (Right Surround-channel)

|

|

Data Channel 7 (Back Left channel)

|

|

| |

Data Channel 8 (Back Right channel)

|

|

| |

Group 2

Data Channel 1 (Front Left centré,¢hannel)

3

|

Data Channel 2 (Front Right centre channel)

)

|

| |

Data Channel 3 (Low Frequency Effects-2 channel)

!

|

| |

Data Channél4 (Back Centre channel)

)

|

| |

Data‘Channel 5 (Side Left channel)

2}

|

| |

Data Channel 6 (Side Right channel)

|

Data Channel 7 (Top Front Left channel)

|

| |

Data Channel 8 (Top Front Right channel)

|

Group 3

Data Channel 1 (Front Left wide channel)

Data Channel 2 (Front Right wide channel)

Data Cha‘nnel 3 (Top Front Centr‘e channel)

Data Channel 4 (Top Centre channel)

Data Channel 5 (Top Back Left channel)

Data Channel 6 (Top Back Right channel)

Data Channel 7 (Top Side Left channel)

Data Channel 8 (Top Side Right‘ ch

annel)
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Group 4
LABEL Data Cha‘nnel 1 (Top Back Centr‘e channel)
| | | | | | | | | | | | | | | | | | | | |
LABEL Data Chanl‘lel 2 (Bottom Front Cen‘tre channel)
| | | | | | | | | | | | | | | | | | | | |
LABEL Data Chal‘lnel 3 (Bottom Front Le‘ft channel)
L L L L L L L | | | | | | | | | | | | | | | |
LABEL Data Chan‘nel 4 (Bottom Front Rj%ht channel)
L L L L L L L | | | | | | | | | | | | | | | |
LABEL Data Chan?el 5 (Left Surround djr‘ect channel)
Tl oo Channel . GRight Sussouad dices chamualy
L L L L L L L L L ‘ L L L L L L L ‘ L L L L L |
LABEL Data Chal‘lnel 7 (Top Left SuH‘OUI‘ld channel)
L L L L L L L | | | | | | | | | | | | | | | |
LABEL Data Chan‘nel 8 (Top Right Surrou‘nd channel)
L L L L L | | | | | | | | | | | | | | | " |

Figure 73 — Basic data block of the fixed channels’ structure
The chdnnel structure layout is fixed, as shown in Figure 73.

The transmitter shall set to 00000044 on the audio data of¢he MBLA data in the case of a non
existing|channel. The group does not need to transmit if@ll channels do not exist in th¢ group.
It saves|the isochronous channel resource for the group

12.5.4 | Variable channels' structure of sample word for audio transmission

MBLA gpecifies thirty-two channels. Thirty-two channels are transmitted by one isochronous
channel|.
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LABEL Data ‘Channel 1 (Front Left c}‘lannel)
L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 | | |
LABEL Data C‘hannel 2 (Front Right c‘hannel)
L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | |
LABEL Data Channel‘ 3 (Low Frequency Effe‘cts-l channel)
| | | | | | | | | | | | | | | | | | | | | |
LABEL Data C‘hannel 4 (Front Centre c‘harmel)
| | | | | | | | | | | | | | | | | | | |
LABEL Data C}‘lannel 5 (Left Surround ‘charmel)
L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 | | |
LABEL Data Lh‘annel 6 (Right burround‘ channel)
L L L L L L L L L L L L L L L L L 1 1 1
LABEL Data ‘Channel 7 (Back Left ch‘annel)
| | | | | | | | | | | | | | | | | | | |
LABEL Data (‘Zhannel 8 (Back Right cl‘1annel)
| | | | | | | | | | | | | | | | | | | h |
LABEL Data Cha‘nnel 9 (Front Left centr‘e channgel)
L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 L | | |
LABEL Data Chan‘nel 10 (Front Right centr¢ channel)
L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 | 1 | | |
LABEL Data Channel‘l 1 (Low Frequency Eff‘ects-Z channel)
| | | | | | | | | | | | | | | | ) | | | | |
LABEL Data Cl‘larmel 12 (Baek‘Centre ‘channel)
| | | | | | | | | | | ) . | | | | | | |
LABEL Data ‘Channel 13 (Side Left c}‘lannel)
L L L L L 1 1 1 1 i | 1 1 1 1 1 1 | | |
LABEL Data C‘hannel 14 (Side Right c‘hannel)
L L L L L L L L | L L L L L L L L 1 1 1
LABEL Data Chz‘innel 15 (Top Front Lef‘t channel)
| | | | | | | [ I | | | | | | | | | | | |
LABEL DBata Cha‘nnel 16 (Top Front Righ‘t channel)
| | | | | | | | | | | | | | | | | | | | |
LABEL Data Cha‘nnel 17 (Front Left wid‘e channel)
L L L L L L L L L L L L L L L L L L L L
LABEL Data Chal‘lnel 18 (Front Right wid‘e channel)
L L L L 'Y L L L L L L L L L L L L L L L L
LABEL Data Chal‘lnel 19 (Top Front Cent‘re channel)
Il Il { ) Il Il Il | | | | | | | | | | | | | | |
LABEL Data C‘hannel 20 (Top Centre (Thannel)
$ | Il Il Il Il | | | | | | | | | | | | | |
LABEL Data Ch?nnel 21 (Top Back Left‘ channel)
Il Il Il Il Il Il Il | | | | | | | | | | | | | | |
LABEL Data Cha‘nnel 22 (Top Back ngh‘t channel)
L L L L L | | | | | | | | | | | | | | |
LABEL Data Ch‘annel 23 (Top Side Left‘ channel)
| | | | | | | | | | | | | | | | | | |
LABEL Data Chz‘mnel 24 (Top Side Righ‘t channel)
| | | | | | | | | | | | | | | | | | |
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LABEL Data Chal‘lnel 25 (Top Back Centr‘e channel)

L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
LABEL Data Chann‘el 26 (Bottom Front Cel‘ltre channel)

L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
LABEL Data Chan‘nel 27 (Bottom Front L?ft channel)

1 1 1 1 1 | | | | | | | | | | | | | | | |

| L‘,A]‘BE‘L | | Dz‘ita‘Ch‘am‘lel ‘28 ‘(B‘om‘)m‘Fr(‘)nt‘Ri%ht‘ch‘ann‘el)‘ | |
LABEL Data Chanr‘lel 29 (Left Surround dir‘ect channel)

L L L L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
LABEL Data Chann‘el 30 (Right Surround di‘rect channel)

L L L L L L L L L L L L L L L L L L L L L L 1
LABEL Data Chan‘nel 31 (Top Left Surrou‘nd channel)

| | | | | | | | | | | | | | | | | | | | |
LABEL Data Chanr‘lel 32 (Top Right Surrm‘md channel)

| | | | | | | | | | | | | | | | | | | | !

Figure 74 — Basic data block of the variable channels' structure
The nor] existing channel shall not transmit MBLA data.
The chgnnel order is reduced.

12.5.5 | MBLA data

MBLA data use the LABEL from 40,4 to 42,4 of MBLA.

12.5.6 | MBLA specific ancillary data

This subclause specifies private header datai\that are carried by MBLA specific ancillgry data,
as shown in Table 63.

Table 63 —*"MBLA specific ancillary data

LABEL SUB LABEL Description

D4, 01,6 Data transmitted at every data block of Group 1 for the fixed channels' strdcture
02,4 Data transmitted at every data block of Group 2 for the fixed channels' strycture
03,6 Data transmitted at every data block of Group 3 for the fixed channels' strdcture
04,4 Data transmitted at every data block of Group 4 for the fixed channels' strycture
0354 Data transmitted at every data block for the variable channels' structure
06,6 Data transmitted at extension channel bit order 1 for the variable channels| structure
07, Data transmitted at extension channel bit order 2 for the variable channels| structure
CO,q CClI

The transmission device shall execute stream change method if the ancillary data is changed
except when SUB LABEL is CO04g.

12.5.7 Data transmitted at every data block of Group 1 for the fixed channels’
structure

These ancillary data, as shown in Figure 75 and Table 64, are transmitted at every data block
of Group 1 for the fixed channels' structure.
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| LABEL = D46 | SUB LABEL = 01+
1 1 1 1 1 1 1 1 1

S —

D

2)

D)

5)

6)

7) 8) 9) 10) 11) ‘Rese‘rved

Figure 75 — Data transmitted at every data block of Group 1
for the fixed channels’ structure

Table 64 — Data transmitted at every data block of Group 1
for the fixed channels' structure

IEC 61883-6:2014 © IEC 2014

Data Bits Description
1) Emphasis flag 1 Emphasis on or off
2) HL channel 1 FL (front left) channel data exist or'dg not exist
3) FR channel 1 FR (front right) channel data existyor do not exist
4) LFE1 channel 1 LFE1 (low frequency effects-1) channel data exist or do npt exist
5) FIC channel 1 FC (front centre) channgl,data exist or do not exisf
6) LIS channel 1 LS (left surround) channel data exist or do not exis}
7) RS channel 1 RS (right surround) channel data exist or do not exigt
8) BL channel 1 BL (back lgft)\¢hannel data exist or do not exist
9) BR channel 1 BR (backtight) channel data exist or do not exist
10) FL/AR ch identifier 2 FL (front left)/FR (front right) channel identifier defingd
11) F] ch identifier 1 FC (front centre) channel identifier defined
The emlphasis flag shows whether de-emphasis is required for the sink device or|not, as
shown ip Table 65.
Table 65 — Emphasis flag definition
Value Description
0, de-emphasis is not required
1, de-emphasis is required
The FL channel shows whether FL (front left) channel data exist or not, as shown in Table 66.

Table 66 — FC channel defimition

Value

Description

0,

FL (front left) channel data does not exist

12

FL (front left) channel data exist

The FR channel shows whether FR (front right) channel data exist or not, as shown in
Table 67.
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Table 67 — FR channel definition

Value Description

0, FR (front right) channel data do not exist
1

FR (front right) channel data exist

2

The LFE1 channel shows whether LFE1 (low frequency effects-1) channel data exist or not,
as shown in Table 68.

Table 68 — LFE1 channel definition

Value Description

LFE1 (low frequency effects-1) channel data do not exist

2 LFE1 (low frequency effects-1) channel data exist

The FC| channel shows whether FC (front centre) channel data exist or not, as shown in
Table 69.

Table 69 — FC channel definition

Value Description

0, FC (front centre) channel data do not exist

FC (front centre) channel data exist

The LS [channel shows whether LS (left surround) channel data is existed or not, as shown in
Table 70.

Table!70 — LS channel definition

Value Description

LS (left surround) channel data do not exist

2 LS (left surround) channel data exist

The RS|channel~shows whether RS (right surround) channel data exist or not, as shown in
Table 71.

Table 71 — RS channel definition

Value Description

0, RS (right surround) channel data do not exist

RS (right surround) channel data exist

The BL channel shows whether BL (back left) channel data exist or not, as shown in Table 72.

Table 72 — BL channel definition

Value Description

0, BL (back left) channel data do not exist

BL (back left) channel data exist
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The BR channel shows whether BR (back right) channel data exist or not, as shown in
Table 73.

Table 73 — BR channel definition

Value Description

BR (back right) channel data do not exist

BR (back right) channel data exist

The FL/FR ch identifier shows whether FL (front left)/FR (front right) channel data is FL/FR

signal (q’rprpn) or M1 (mnnn) signal or 1o (Ipft nu’rpn’r)/Rn (right ml’rpu’r) signal or Lt (Ieft

total)/R{ (right total) signal.

Note that the sink device shall decrease the M1 (mono) signal to a -3 dB,level if the sink
device qgutputs M1 (mono) signal in the L (left)/R (right) channel, as shown in Fable 74

Table 74 — FL/FR ch identifier definition

Vajue Description
op, FL (front left)/FR (front right) channel data is*a L/R (stereo) signal
of, FL (front left)/FR (front right) channel data is a M1 (mono) signal
FL (front left) channel and FR (front right)’channel data are the same
10, FL (front left)/FR (front right) channel datajis.Lo (left output)/Ro (right output) signa

FL (front left)/FR (front right) channel,data is a Lt (left total)/Rt (right total) signal

The FC|ch identifier shows whether FC (ffont centre) channel data is a FC signal pr a M1
(mono) pignal, as shown in Table 75.

Table 75— FC ch identifier definition

Value Description

FC (front centre) channel data is a FC signal

FC (front centre) channel data is a M1 (mono) signal

12.5.8 | Data transmitted at every data block of Group 2 for the fixed channels'
structure

These gncillary data, as shown in Figure 76 and Table 76, are transmitted at every da|ta block
of Group Z for the fixed channels™ structure.

LABEL = D416 SUB LABEL = 0216

- l

112 | 3)|4) | 56 [7) | 89 Reserved

Figure 76 — Data transmitted at every data of Group 2 for the fixed channels' structure
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Table 76 — Data transmitted at every data of Group 2 for the fixed channels' structure

Data Bits Description

1) Emphasis flag 1 Emphasis on or off

2) FLc channel 1 FLc (front left centre) channel data exist or do not exist

3) FRc channel 1 FRc (front right centre) channel data exist or do not exist
4) LFE2 channel 1 LFE2 (low frequency effects-2) channel data exist or do not exist
5) BC channel 1 BC (back centre) channel data exist or do not exist

6) SiL channel 1 SiL (side left) channel data exist or do not exist

7) SiR channel 1 SiR (side right) channel data exist or do not exist

8) TpFL channel 1 TpFL (top front left) channel data exist or do not exipt
9) TpFR channel 1 TpFR (top front right) channel data exist or do‘not exist

The Enlphasis flag shows whether de-emphasis is required for the sink,-device or|not, as
shown ip Table 77.

Table 77 — Emphasis flag definition

Value Description

de-emphasis/isyhot required

de-emphasis is required

The FL¢ channel shows whether FLc (front leftcéntre) channel data exist or not, as shown in
Table 78.

Table 78 —FLc channel definition

Value Description

FLc (front left centre) channel data do not exist

FLc (front left centre) channel data exist

The FR¢ channel shows whether FRc (front right centre) channel data exist or not, ag shown
in Tablg 79.

Table 79 — FRc channel definition

Value nper‘ripfinn

FRc (front right centre) channel data do not exist

FRc (front right centre) channel data exist

The LFE2 channel shows whether LFE2 (low frequency effects-2) channel data exist or not,
as shown in Table 80.

Table 80 — LFE2 channel definition

Value Description

LFE2 (low frequency effects-2) channel data do not exist

LFE2 (low frequency effects-2) channel data exist
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The BC channel shows whether BC (back centre) channel data exist or not, as shown in
Table 81.

Table 81 — BC channel definition

Description

BC (back centre) channel data do not exist

BC (back centre) channel data exist

The SiL channel shows whether SiL (side left) channel data exist or not, as shown in Table 82.

Table 82 — SiL channel definition

Description

SiL (side left) channel data do not exist

SiL (side left) channel data exist

The SiR channel shows whether SiR (side right) channel data‘exist or not, as shown in
Table 838.
Table 83 — SiR channel definition
Value Description
0, SiR (side right) channel data do not exist
1, SiR\(side right) channel data exist
The TpKL channel shows whether TpFL (top front left) channel data exist or not, as shown in
Table 84.
Table 84 — TpFL channel definition
Value Description
0, TpFL (top front left) channel data do not exist
1, TpFL (top front left) channel data exist
The TpkR channel shows whether TpFR (top front right) channel data exist or not, a$ shown
in Tableg 8%«

Table 85 — TpFR channel definition

Description

TpFR (top front right) channel data do not exist

TpFR (top front right) channel data exist

12.5.9 Data transmitted at every data block of Group 3 for the fixed channels'
structure

These ancillary data, as shown in Figure 77 and Table 86, are transmitted at every data block
of Group 3 for the fixed channels' structure.
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LABEL =

D446
L

SUB LABEL =031

—

12

3)

4)| 9)

6)

Reserved
Il Il

7| 8) [9)

Figure 77 — Data transmitted at every data block of Group 3
for the fixed channels' structure

Table 86 — Data transmitted at every data block of Group 3
for the fixed channels' structure

Data Bits Description
1) Emphasis flag 1 Emphasis on or off
2) Fllw channel 1 FLw (front left wide) channel data existyor do not exist
3) FRw channel 1 FRw (front right wide) channel dataCexist or do not exist
4) TpfFC channel 1 TpFC (top front centre) channel data exist or do not ekist
5) TpC channel 1 TpC (top centre) channgl data exist or do not exist
6) TpBL channel 1 TpBL (top back left) channel data exist or do not exift
7) TpBR channel 1 TpBR (top back right) channel data exist or do not exist
8) TpPBiL channel 1 TpSilL (top side left) channel data exist or do not exit
9) TpHiR channel 1 TpSiR (top side right) channel data exist or do not eXist
The Enlphasis flag shows whether de-emphasis is required for the sink device or|not, as
shown ipnTable 87.
Table 87 < Emphasis flag definition
Value Description
0, de-emphasis is not required
1, de-emphasis is required
The FLw channel shews whether FLw (front left wide) channel data exist or not, as shown in

Table 88.

Table 88 — FLw channel definition

Description

FLw (front left wide) channel data do not exist

FLw (front left wide) channel data exist

The FRw channel shows whether FRw (front right wide) channel data exist or not, as shown in

Table 89.

Table 89 — FRw channel definition

Description

FRw (front right wide) channel data do not exist

FRw (front right wide) channel data exist
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The TpFC channel shows whether TpFC (top front centre) channel data exist or not, as shown
in Table 90.

Table 90 — TpFC channel definition

Description

TpFC (top front centre) channel data do not exist

TpFC (top front centre) channel data exist

The TpC channel shows whether TpC (top centre) channel data exist or not, as shown in

Table 91

The TpH
Table 9

The Tpk
in Tablg

The Tp9

Table 91 — TpC channel definition

Description

TpC (top centre) channel data do not exist

TpC (top centre) channel data exist

BL channel shows whether TpBL (top back left) channel data exist or not, as shown in

D

Table 92 — TpBL channel\definition

Description

TpBL (top. back left) channel data do not exist

TpBL (top back left) channel data exist

BR channel shows whether TpBR (top back right) channel data exist or not, ag shown

billdhannel shows whether TpSiL (top side left) channel data exist or not, as

93.

Table 93 — TpBR channel definition

Description

TpBR (top back right) channel data do not exist

TpBR (top back right) channel data exist

slhown in

Table 9

T,

Table 94 — TpSiL channel definition

Description

TpSiL (top side left) channel data do not exist

TpSilL (top side left) channel data exist

The TpSiR channel shows whether TpSiR (top side right) channel data exist or not, as shown
in Table 95.
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Table 95 — TpSiR channel definition

Description

TpSiR (top side right) channel data do not exist

TpSiR (top side right) channel data exist

12.5.10 Data transmitted at every data block of Group 4 for the fixed channels'

structure

These ancillary data, as shown in Figure 78 and Table 96, are transmitted at every data block
of Group 4 for the fixed channels' structure.

LABEL = D4+
11

SUB LABEL = 0446

(I

[ T |

. !

Ni2 | 34

5)

6)

7) 8) g) Reserved

Figure 78 — Data transmitted at every data blo¢ck of Group 4
for the fixed channels' structute

Table 96 — Data transmitted at every data'block of Group 4
for the fixed channels' sfructure

Data Bits Description

1) Emphasis flag 1 Emphasis on or off

2) TpBC channel 1 FpBC (top back centre) channel data exist or do not efist
3) BtFC channel 1 BtFC (bottom front centre) channel data exist or do not|exist
4) BtFL channel 1 BtFL (bottom front left) channel data exist or do not ekist
5) BtFR channel 1 BtFR (bottom front right) channel data exist or do not ¢xist
6) L$d channel 1 LSd (left surround direct) channel data exist or do not ¢xist
7) Rgd channel 1 RSd (right surround direct) channel data exist or do not|exist
8) TpLS channel 1 TpLS (top left surround) channel data exist or do not ¢xist
9) TpRS channel 1 TpRS (top right surround) channel data exist or do not gexist

The Enphasis. Flag shows whether de-emphasis is required for the sink device or|not, as

shown i

h Table 97.

Table 97 — Emphasis flag definition

Description

de-emphasis is not required

de-emphasis is required

The TpBC channel shows
shown in Table 98.

whether TpBC (top back centre) channel data exist or not, as



https://iecnorm.com/api/?name=70662a75a21a6a034289ca7949f78152

— 02 —

Table 98 — TpBC channel definition

Description

TpBC (top back centre) channel data do not exist

TpBC (top back centre) channel data exist

IEC 61883-6:2014 © IEC 2014

The BtFC channel shows whether BtFC (bottom front centre) channel data exist or not, as
shown in Table 99.

Table 99 — BtFC channel definition

The BtH
in Tablg

The BtH
shown i

Description

BtFC (bottom front centre) channel data do not exist

BtFC (bottom front centre) channel data exist

100.

L channel shows whether BtFL (bottom front left) channel data\exist or not, a

Table 100 — BtFL channel definition

Description

BtFL (bottom front left) channel data do not exist

BtFL (bottom:front left) channel data exist

N Table 101.

R channel shows whether BtFR (battom front right) channel data exist or

Table 101— BtFR channel definition

Description

BtFR (bottom front right) channel data do not exist

BtFR (bottom front right) channel data exist

5 shown

not, as

not, as

The LS channel/shows whether LSd (left surround direct) channel data exist or
shown ip Table 102.
Table 102 — LSd channel definition
Value Description
0, LSd (left surround direct) channel data do not exist
1, LSd (left surround direct) channel data exist
The RSd channel shows whether RSd (right surround direct) channel data exist or not, as

shown in Table 103.

Table 103 — RSd channel definition

Description

RSd (right surround direct) channel data do not exist

RSd (right surround direct) channel data exist
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The TpLS channel shows whether TpLS (top left surround) channel data exist or not, as

shown in Table 104.

Table 104 — TpLS channel definition

Description

TpLS (top left surround) channel data do not exist

TpLS (top left surround) channel data exist

The TpRS Tmanmet shows whether TpRS (top rightsurround ) channel data existor] not, as

shown ih Table 105.

Table 105 — TpRS channel definition

Description

TpRS (top right surround) channel datalde not exist

TpRS (top right surround) channel.data exist

12.5.11| Data transmitted at every data block for the variable channels’ structure

These ancillary data, as shown in Figure 79 and Table 106, are transmitted at every data

block for the variable channels' structure.

LABEL =

D416
| | |

SUB LABEL = 05153

|

|

[

I ¥

L |

1)

2) 3

4

5)

6)

7 (8 |9 |10) 11)|12) [13) RSS?rved

Figune 79 — Data transmitted at every data block for the variable channel's strujcture

Tablg 106 — Data transmitted at every data block for the variable channels' structure

Data Bits Description

1) Emphasis_Flag 1 Emphasis on or off
2) AL channel 1 FL (front left) channel data exist or not exist
3) FR channel 1 FR (front right) channel data exist or not exist

4) LFE1 channel 1 LFE1 (low frequency effects-1) channel data exist or not exist
5) FC channel 1 FC (front centre) channel data exist or not exist
6) LS channel 1 LS (left surround) channel data exist or not exist
7) RS channel 1 RS (right surround) channel data exist or not exist
8) BL channel 1 BL (back left) channel data exist or not exist
9) BR channel 1 BR (back right) channel data exist or not exist

10) FL/FR ch identifier 2 FL (front left)/FR (front right) channel identifier defined

11) FC ch identifier

FC (front centre) channel identifier defined

12) Extension ch flag 1

Extension channel bit order 1 exists or does not exist

13) Extension ch flag 2

Extension channel bit order 2 exists or does not exist
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The emphasis flag shows whether de-emphasis is required for the sink device or not, as
shown in Table 107.

Table 107 — Emphasis flag definition

Value Description
0, de-emphasis is not required
1, de-emphasis is required

The FL channel shows whether Fl (fmnf Ipft) channel data exist or not as shown in Table 108.

Table 108 — FL channel definition

Value Description
0, FL (front left) channel data do not exist
1, FL (front left) channel data exist

The FR channel shows whether FR (front right) channel data” exist or not, as shown in
Table 109.

Table 109 — FR channel definition

Value Description
0, FR (front right) channel data do not exist
1, FR (front right) channel data exist

The LFE1 channel shows whether LFE1 (low frequency effects-1) channel data exis{ or not,
as shown in Table 110.

Table 110 — LFE1 channel definition

Value Description

0y LFE1 (low frequency effects-1) channel data do not exist

LFE1 (low frequency effects-1) channel data exist

The FC| chiannel shows whether FC (front centre) channel data exist or not, as shown in
Table 1

-

Table 111 — FC channel definition

Value Description

FC (front centre) channel data do not exist

1, FC (front centre) channel data exist

The LS channel shows whether LS (left surround) channel data exist or not, as shown in
Table 112.
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Table 112 — LS channel definition

Value Description
0, LS (left surround) channel data do not exist
1, LS (left surround) channel data exist

The RS channel shows whether RS (right surround) channel data exist or not, as shown in
Table 113.

Table 113 — RS channel definition

Value Description
0, RS (right surround) channel data do not exist
1, RS (right surround) channel data exist

The BL channel shows whether BL (back left) channel data exist or not)\see Table 114

Table 114 — BL channel definition

Value Description
0, BL (back left) chahnel data do not exist
1, BL (back left) channel data exist

The BR channel shows whether BR (back right) channel data exist or not, as shown in
Table 1]15.

Table 115.— BR channel definition

Value Description
0, BR (back right) channel data do not exist
1, BR (back right) channel data exist

The FLAFR ch identifier shows whether FL (front left)/FR (front right) channel data is FL/FR
signal (stereo) of /M1 (mono) signal or Lo (left output)/Ro (right output) signal or| Lt (left
total)/R{ (right total) signal, see Table 116.

Note that‘the sink device shall decrease the M1 (mono) signal to a -3 dB level if the sink

device ttputs M (IIIUIIU) D;ylld: irthet (:Uft)llR (IIUht) channet:

Table 116 — FL/FR ch identifier definition

Value Description
00, FL (front left)/FR (front right) channel data is the L/R (stereo) signal
01, FL (front left)/FR (front right) channel data is the M1 (mono) signal

FL (front left) channel and FR (front right) channel data are the same

10, FL (front left)/FR (front right) channel data is the Lo (left output)/Ro (right
output) signal

11, FL (front left)/FR (front right) channel data is the Lt (left total)/Rt (right
total) signal
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