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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINE FOR IMPLEMENTATION OF
COPY CONTROLLED MULTIMEDIA INTERFACE

FOREWORD

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

) ; . . R . r—ficlds. To

nd and in addition to other activities, IEC publishes International Standards, Technical Spégifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred\ to [as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commitiee interested
i subject dealt with may participate in this preparatory work. International, governmental gnd non-
govefnmental organizations liaising with the IEC also participate in this preparation. IEG)Collaborate$ closely
with [the International Organization for Standardization (ISO) in accordance with conditions determined by

rmal decisions or agreements of IEC on technical matters express, as nearly.as possible, an intefnational
nsus of opinion on the relevant subjects since each technical committee~has representation|from all
sted IEC National Committees.

ublications have the form of recommendations for international use”and are accepted by IEC [National
ittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
ications is accurate, IEC cannot be held responsible for the way in which they are used or| for any
misirjterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Pullications
transparently to the maximum extent possible in their national and regional publications. Any diyergence
betwgen any IEC Publication and the corresponding national‘or regional publication shall be clearly indcated in
the I3tter.

5) IEC provides no marking procedure to indicate its/approval and cannot be rendered responsible| for any
equigment declared to be in conformity with an IEC Publication.

6) All ugers should ensure that they have the latestredition of this publication.

7) No lipbility shall attach to IEC or its directors; employees, servants or agents including individual exgerts and
mempers of its technical committees and</IEC National Committees for any personal injury, property dgmage or
othel damage of any nature whatsoever,” whether direct or indirect, or for costs (including legal f¢es) and
expenses arising out of the publjedtion, use of, or reliance upon, this IEC Publication or any ofher IEC
Publications.

8) Atterftion is drawn to the Normative references cited in this publication. Use of the referenced publicpations is
indispensable for the correet.application of this publication.

9) Atterftion is drawn to the\possibility that some of the elements of this IEC Publication may be the spibject of
patent rights. IEC shall'\not be held responsible for identifying any or all such patent rights.

The main task<of' IEC technical committees is to prepare International Standafds. In
exceptional ciccumstances, a technical committee may propose the publication of a technical
specifi¢ation when

andard,

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62436, which is a technical specification, has been prepared by technical area 4: Digital
system interfaces and protocols, of IEC technical committee 100: Audio, video and multimedia
systems and equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
100/1231/DTS 100/1334/RVC

Full information on the voting for the approval of this technical specification 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.

The cj_ﬂ_mwrﬂw_l_l_ﬁh_ﬁl_l_ﬂ—mml €€ has decide at the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore:ieg.ch” in
the datp related to the specific publication. At this date, the publication will be
+ transformed into an International standard,

* recpnfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at a laterdate.
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INTRODUCTION

Various |IEC standards have included methods for transmission of copy control information at
the time when they were developed. For instance, IEC 61119-6 defines copyright status bit for
DAT recorder, and IEC 60958-3 defines the L bit that is specified in IEC 61119-6.

The current consumer products become more complex and use the many IEC standards in
one product.

For in

the DV

stance, a DVD player produces its high quality audio signal securely through
IEC 61883-6, it also performs CD quality audio signal through IEC 60958 or IEC 61937, and

conformant data format, defined in IEC 61883-6.

Another example is a digital video recorder with hard disk drive or DVD that(produce
signal {o the other audio recorder using IEC 60958 or IEC 61883-6.

These

consumer products use many interface standards and should give copy

informgtion and other information appropriately.

This gyideline describes

— the
— the
— the

elation between digital interface standards,
elation of copy control information and related<information,

method for information implementation.

60958

5 audio

control
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GUIDELINE FOR IMPLEMENTATION OF
COPY CONTROLLED MULTIMEDIA INTERFACE

1 Scope

This Technical Specification gives a guideline for the implementation of the audio and video
interfaces with copy control information.

2 Ndrmative references

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

IEC 60p58 (all parts), Digital audio interface
IEC 60P58-1, Digital audio interface — Part 1: General
IEC 60p58-3, Digital audio interface — Part 3: Consumer.applications

IEC 61[119-6, Digital audio tape cassette system (DAT) — Part 6: Serial copy management
system

IEC 61B80-2, Video systems (525/60) — MVideo and accompanied data using the Vertical
blanking interval — Analogue interface — Part 2: 525 progressive scan system

IEC 61B83-6, Consumer audio/video‘\equipment — Digital interface — Part 6: Audio and music
data transmission protocol

IEC 61P09, Audio recording = Minidisc system

IEC 61P37 (all parts)Digital audio — Interface for non-linear PCM encoded audio bitdtreams
applying IEC 60958

IEC 61P37-1, Digital audio — Interface for non-linear PCM encoded audio bitstreams applying
IEC 60P58 ~Part 1: General

IEC 6193F2—bigitat-audio—Interface—forron-inearPEM-encoded-auvdio-bitstreams—applying
IEC 60958 — Part 2: Bust-info

IEC 62375, Video systems (625/50 progressive) — Video and accompanied data using the
vertical blanking interval — Analogue interface

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

3.1.1
IEC 60958 conformant data format
data format that has conformance with the data protocol defined in of IEC 60958
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3.2 Abbreviations

SCMS serial copy management system, for copy management of one generation
CClI copy control information
CGMS-A copy generation management system on analogue video interface

4 Relation between interface standards and specifications

4.1 |IEC standards with copy control information

IEC standards that have information of copy control are described in Table 1, these standards

are thersubjeets—ofthis-teehnicalspeeifieation:
Table 1 - IEC standards with copy control information

IEC standard Description of copy control information
IEC 609%8-3 Digital audio interface, contains SCMS information
IEC 61937-1, IEC 61937-2,
IEC 61937-3, IEC 61937-4,
IEC 61937-5, IEC 61937-6, Digital audio interface, contains SCMS information (note 1)
IEC 61937-7, IEC 61937-8,
IEC 61937-9
IEC 61883-6 Digital audio interface, contains SCMS and Audio CCI (note 2)
IEC 61119-6 Digital audio tape cassette system, defines SCMS
IEC 61909 Minidisc system, describes SEMS
IEC 61880-2 525 progressive video system, defines VBI with CGMS-A
IEC 62375 625 progressive videosystem, defines VBI with CGMS-A
NOTE 1| IEC 61937 does not describe SCMS, that come from the structure of IEC 60958.

NOTE 2

SCMS is contained in the IEC 60958 conformant data format.

4.2

Figure
and IE

IEC 60
structu
transm

IEC 61
IEC 60

Relation between IEC standards

1 shows the relation between digital audio interface standards IEC 60958, IEG
C 61883-6.

D58-1 is the fundamental standard of these related standards, and it defines th
re. The application standards derived form IEC 60958-1 for the linear PCM aud
ssion are JEC 60958-3 for consumer use and IEC 60958-4 for professional use.

D37 \is derived from IEC 60958, it specifies the data packet structure bas

61937

E basic
io data

ted on
-1 and

D581, it is mainly for the transmission of compressed audio data. IEC 61937

IEC 61

37-2 specify the general structure. In part 1 and part 2 of IEC 61937, transmission

method for the specific compressed audio format are specified from part 3 to part 9. Also

IEC 62

105 specifies the receiver data transmission using IEC 61937-1 structure.

IEC 61883-6 specifies IEC 60958 conformant data format, this format defines IEC 60958-1
structure in IEC 61883-6. IEC 60958 conformant data format can transmit IEC 60958-1 and all
of its derivative standards.

IEC 60958 conformant data format can be used in any other interface specification applying

the def

inition of the structure of IEC 60958-1.
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IEC 60958 conformant data format

IEC 60958-1 | IEC 61883-6
General N Audio and music transmission
Linear PCM audio
IEC 60958-3 Non-linear PCM audio
Comsumer apptcation
IEC 61937-3
AC-3
IEC 60958-4
Professional application
IEC 61987-4
MPEG audio
Non-linear PCM audio
IEC 61937-5
IEC 61937-1 DTS
General
—‘ IEC 61937-6
IEC 61937-2 1 AAC
Bust-info
IEC 61937-7
ATRAC and ATRAC2/3
Data
IEC 61937-8
IEC 62105 / EN 50255 WMA Pro
RDI
IEC 61937-9
MAT

IEC 195/08
Figure\1 — The relationship between IEC standards

4.3 |JEC 60958 conformant data format

4.3.1 The structure defined in IEC 61883-6

IEC 60p58 conformant data format is defined by IEC 61883-6, this format defines the|use of
the frarlne format and sub-frame format defined in IEC 60958-1 as it is.

Figure 2 shows the sub-frame format of IEC 60958 defined in IEC 60958-1. Figure 3 shows
IEC 60958 conformant data format defined in IEC 61883-6. This defines the sync preamble in
2 bits as described in Table 2. The 32 bit data of IEC 61883-6 consists of an 8 bit label and
24 bit data that are called AM824 data, and the label from 0016 to 3F16 are assigned to
IEC 60958 conformant data format including the sync preambles and the bits V, U, C and P.
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0 3 4 7 8 27 28 31
L
I§|¥enacmble Aux S Audio sample word '\SA VIVl C| P
B B
Validity flag J
User data
Channel status
Parity bit
IEC 196/08
Figure 2 — Sub-frame format
SEI’: S.F
TTT
0|0 1 P|C|U|V| 24-bit sample word (from first sub-frame)
Lttt
SIF msb
T
ofofo|o P|C|U|V| 24-bit sample word (from second sub-frame)
Lttty
msb IEC 197/08
Figure 3 — IEC 60958 conformant.data format
Table 2 — IEC 60958 conformant data format
SB (Start of Block) and SF (Start of Frame) definitions
LABEL SB SF Description Equivalent IEC 60958
preamble codes
0046-0F15 | O 0 Second subframe of W.,Y
IEC 60958 frames 0 to 191
1046-1F46 | O 1 First subframe of M, X
IEC 60958 frames 1 to 191
2046 -2F15 | 1 0 Reserved -
3016 - 3F 5 M1 1 First subframe of B,Z
IEC 60958 frame 0
Figure 4 shows the logical structure of IEC 60958 conformant data format of IEC 61883-6 that
enables{a transmit all of IEC 60958-1 derivative standards as Figure 1 shows.
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Linear PCM IEC 60958-3 IEC 61937-3 IEC 61937-4 Other
AM824 (Linear PCM) (AC-3) (MPEG audio) standards
Raw data
DVD-Audio

etc

IEC 61883-6 Audio and music data transmission protocol

IEC 61883-1 Isochronous Transmission General

4204
L =] =] =9 e 2 L}

IEC | 198/08
Figure 4 — The logical structure of IEC 60958 conformant data format

4.3.2 Application to the other interface specification

As IEC 61883-6 defines IEC 60958 conformant data format,, [EC 60958 conformant data
format |can be applied to any other interface specifications with-the definition of subfframe,
frame jand block structure of IEC 60958-1. The other interface specification that ppplies
IEC 60p58 conformant data format can transmit all of IEC/60958-1 derivative standards].

4.4 |EC 61937 format based on IEC 60958

IEC 61P37-1, clause 5 defines that the interface format as defined in IEC 609581 and
IEC 60p58-3 is used. The non-linear PCM enceded bitstream use every 16 bits data pf sub-
frame defined in IEC 60958-1 as shown in Figure 5. The bits V, U, C and P are maintajned as
IEC 60pP58 defines.

1 block = 192 frames

A
A 4

Frame 191 Frame 0 Frame 1 Frame 191 Frame 0
W B W M
P sub-frame o
Preamble Auxiliary LSB MsBfv|ufC|P
0 3 4 7 8 11 12 27 28 31

16 bit of bitstream

A
v

IEC 199/08

Figure 5 — IEC 61937 data area
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5 Information for copy control

5.1 Audio
5.1.1 SCMS
IEC 61119-6 specifies SCMS. The status of SCMS is defined in 2 bits of DAT sub-code ID6.

e When ID6 is “00” Copyright status bit set for “not copyright protected”.
e When ID6 is “10” or “11” Copyright status bit set for “copyright protected”.

e The condition “01” in ID6 is not to be used.

A DAT |recorder should provide the copyright status in the channel status of digital‘output. A
DAT regcorder records digital audio signal form the digital input, the source deviee [should
providg a category code with the copyright status bit “L-bit”, and it indicates _the-“genleration
status”| of the digital audio signal. A DAT recorder detects the copyrightistatus gnd the
categofy, and controls recording permission and ID6 information referring the sghemes
defined in IEC 61119-6.

The channel status includes the category code with the copyright *status bit “L-bit”] which
transmits the generation status of SCMS.

IEC 60p58-3 specifies the category codes in the channel status including the category codes
that IEC 61119-6 defines. In the channel status, bit 15 is-referred to as the “L-bit”.

IEC 60p58-3 Annex C describes the implementation for DAT in relation with input |source
signal ¢ategory.

IEC 60P58-3 dose not mention about SCMS.but defines category codes with L-bit.

5.1.2 Other information

IEC 61B83-6 specifies the ancillary data for CCIl in the DVD-Audio adoption layer, but the
compliance rule of CCI is not defined, it is defined by another specification, not gn IEC
standafd.

5.2 Yideo

IEC 61B80-2 and-1EC 62375 specify CGMS-A copy control information of analogug video
signal.|In the identification data format, bit 7 and bit 8 of WORD 2 are assigned to CGMS-A. It
defies copyright-status as follows.

Bit number 7,8
0,0 Copying 1s permitted without restriction

0, 1 Condition not be used
1,0 One generation of copies may be made

1,1 No copying is permitted

6 Implementation of copy control information of audio

6.1 IEC 61937 implementation

IEC 61937-1 defines that the interface format as defined in IEC 60958-1 and IEC 60958-3 is
used. The definition of channel status defined in IEC 60958-3 is applied to all parts of
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IEC 61937, as the structure of IEC 61937 is described in 4.4. The category codes defined in
IEC 60958-3 is applied to the all parts of IEC 61937.

6.2 |IEC 61883-6 implementation

IEC 61883-6 can transmit IEC 60958, IEC 61937 and others with IEC 60958 conformant data
format, the channel status is transmitted with IEC 60958 conformant data format as it is. The
category codes are transmitted with this structure.

7 Implementation of copy control information of audio accompanied with video

Audio signal accompanied with video is transmitted through IEC 60958-3, IEC 61883-6 and
other ipterfaces. CGMS-A is applied to video signal, the procedure of translation from"CGMS-
A of vljdeo to SCMS of audio accompanied with that video depends on applicatiohs and
conditipns (see Annex B).

8 Implementation of other information

Other Information is defined in IEC 60958-3 by channel status @and user data, for ekample
sampling frequency, SMPTE time code. This information is transmitted with IEC 61937 and
IEC 60P58 conformant format.
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Annex A
(informative)

Relation between IEC standards and other specifications

The Interface standards of IEC have a relation with the other specifications.

Figure A.1 shows IEC 60958 relation. AES 3
CP-34 dard of thefo J A o e—forme
IEC 60p58 (1989) originates from AES 3 and CP-340 and is for consumer use. Aff
IEC 60p58 was revised and divided into three parts, as follows:

is a standard of AES for professional use,
e—he—fo ion of

Part 1:|General;
Part 3:]Consumer applications and
Part 4:|Professional applications; Part 4 reflects AES3.

CP-340 was revised to CPR-1201 and both were withdrawn, the latest one is CPR-1205,
which i an explanation of IEC 60958 and refers to IEC 60958-1and IEC 60958-3.

AES 3(2002) version was converted into IEC 60958-4 (20Q03); the future version of AEB 3 will
be transformed into the future edition of IEC 60958-4.

AES Standard

AES 3:1985 AES 3:2002 @ f----- | 4
Audio interface Audio interface
j
h
IEC Standard
1
Y
IEC 60958:1989 IEC 60958-4 L ----_ >
Audio interface Professional application

Consumer application

7y
1
: IEC 60958-3  }----- >
:
1
1
1
1
1
1
1
1
1
:
L
1
1

IEC 60958-1 fF----- >
General
JEITA Specification v
CP-340:1987 - - CP-1201 - - CPR-1205:2002
Audio interface Audio interface
IEC 200/08

Figure A.1 — The relationship between IEC 60958, AES 3 and CP-340

Figure A.2 shows the IEC 61883-6 relation. Application specifications of IEEE 1394 were
specified as the IEC 61883 series; Audio and music protocol (A/M Protocol) was specified in
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1394 Trade Association (1394TA)1. It was proposed to IEC as a PAS and became IEC 61883-
6. A revision of A/M Protocol is specified by 1394TA, the future version of A/M Protocol is

planned as future edition of IEC 61883-6.

Except for part 6, all other parts are mainly digital video interface standards.

1

IEEE Standard

Application specifications

IEEE 1394

A/M protocol

1
I
I
I
I
I
1
1
1
T
I
I

IEC Standard
y

IEC 61883-1
General

IEC 61883-2
SD-DVCR data transmission

IEC 61883-3
HD-DVCR data transmission

IEC 61883-4
MPEG2-TS data transmission

IEC 61883-5
SDL-DVCR data

IEC 61883-7
Transmission of ITU-R
BO.1294 System B

IEC 61883-8
BT.601 transport

IEC 61883-6

Audio and music transmission

Figure A.2 — The relationship IEE 1394 and IEC 61883-6

IEC 2¢1/08

1394 Trade Association Office, 1560 East Southlake Blvd., Suite 242, Southlake, TX 76092, USA
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Annex B
(informative)

Copy control information of audio accompanied with video

Video contents have its audio contents. Audio, video and multimedia equipment such as DVD-
Video player outputs video signal, audio signal and information. The copyright control scheme
of the video contents is CGMS-A or the other more complex schemes. This scheme will cover
the audio contents that are accompanied with the video contents.

The copyright control method and information that should be applied to the audio signal| that is
output ffrom the video equipment depends on the video format and its copy control schemes.
For ingtance, DVD-Video format employs its own copy control system AHat defines the
restrictjon to the digital audio interface.

Copyright control of digital audio interface is classified as follows.

e SCMS is applied.
e CGMS-A is applied.
e Othler copy control scheme is applied.

e No putput of audio signal.

IEC standards are applicable to SCMS and CGMS*A cases, another specification wquld be
applied to the other cases.



https://iecnorm.com/api/?name=a4ec6f4e8f45c381332448e9b8a8e686
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