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Foreword

The text of document 100C/182/FDIS, future edition 1 of IEC 61883-1, prepared by SC 100C,
Audio, video and multimedia subsystems and equipment, of IEC TC 100, Audio, video and
multimedia systems and equipment, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61883-1 on 1998-04-01.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1999-01-01

— latest date by which the national standards conflicting a
with the EN have to be withdrawn (dow) 2001-01-01
Endorsement notice

The text of the International Standard IEC 61883-1:1998 was approved by CENELEC as a
European Standard without any modification.



S

NORME
INTERNATIONALE

INTERNATIONAL
STANDARD

CE]
IEC

61883-1

~ Premiére édition
First edition
1998-02

~

Matériel audio/vidéo grand public -
Interface numérique —

Partie 1:

Généralités

Consumer auidio/vides equipment -

Digital interface —

Part1:
General

© IEC 1998 Droits de reproduction réservés — Copyright - all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni  No part of this publication may be reproduced or utilized in_
utilisée sous quelque forme que ce soit et par aucun any form or by any means, electronic or mechanical,
procédé, électronique ou mécanique, y compris la photo-  including photocopying and microfilm, without permission in

copie et les microfilms, sans "accara éerit de I'éditeur. writing from the publisher.

International Electrotechiicés Cummission
Telefax: +41 22 919 0300 e-mail: inmail @iec.ch

3, rue de Varembé Geneva, Switzerland
" IEC web site http: //iwww.iec.ch

Commission Electrotechnique Internationale
International Electrotechnical Commission
MemayHapoaHan OnektpotexHuyeckas Komuccus

CODE PRIX X
PRICE CODE

Pour prix, voir catalogue en vigueur
For price, see current catalogue



61883-1 © IEC:1998 | ~3-
CONTENTS
} Page
FOREWORD ....ooovvtteseteseense oo 7
Clause
1 Scope and 0bject .............ccueuuerureeeceereeeeseeeo e, 9
2 Normative references...........c.uuuuuceeeereereeennens oo 9
3  Definitions, symbols and abbreviations...............co.ooo o e 9
4 High performance serial bus YIS . 11
4.1 Cable PRYSICAI IAYET ... TP 11
42 LINKJBYBE oo 11
48 Transaction IaYer ..........cooooevuuuuceeevreeeeesnsseooeeeoeeseeeeoseeeoeeooooooooooooo 11
5 Serial bus MaNagement ............uuevucerveerecernnoeeoeeeeeeoeeeeeoooooooo 11
5.1 Basic serial bus management............................ e e, 11
5.2 Bus management CaP@DIIIY ... 11
5.3 Command;ahd status reQisters_ ...................................................................... 13
5.3.1 " CSR core registers....1.. el fmlneal)... et a e r e e ..o 13
5.3.2  Serial bus nOde registers. ...........vuveeoecermresrooo eeees 13
5.3.3 Configuration ROM FEQUIrE@MENS LU0 oot 13
6 Real time data'transmission PIOIOCOL .ot 010kt 15
6.1  Common isochronous packet (CIP) format ...........o.ovoueeeeeeeeeioooo 15
6.1.1 Isochronous packet SITUCIUIe ...l 15
6.1.2  Packet header structure .........o..ccooovooovvcooomoeeeo 15
6.1.3  CIP header StruCtUre ..........cooouvemmrveeeeeeeeoooooo 15
6.2 Transmission of fixed length source packet ............ccooeveivoiii e 17
6.2.1  Two-quadiet CIP header (form_0=0, fOrm_1=0) cccooeverriieeeeeeee 17
6.2.2  Isochronous packet transmission............coooweoovvrooooooo 19
7 Isochronous data flow management.................. et e 21
71 ANtOAUCHION ... e, 21
7.2 Plugs and plug control FEGISTETS o 21
7.3 Connections........ e, e e 23
7.4  Plug STAIES e e 23
7.5 OUTPUT_MASTER_PLUG register definition ...............coocoveeveeeemeeo - 25
7.6 INPUT_MASTER_PLUG register definition .................... e .................... 25
7.7 OUTPUT_PLUG_CONTROL register definition............co.oovoovvi e I 27
7.8 INPUT_PLUG_CONTROL register definition..................coooovoeoooe o 29
7.9 Plug control register modification rules et et 29
710 BUS 1St ..o e +31

711 Plug control register access rules. ..o 31



61883-1 © IEC:1998 : . —-5-

Clause
8 Connection management procedures (CMP) e e
8.1 INFOGUGHION. ...vev e T
8.2 Managing point-to-point CONNECLIONS ...........c.veveeeeeeeeeeeeeeoeeoooo
8.2.1  Procedure for establishing a point-to-point connection ....................
8.2.2 Procedure for overlaying a point-to-point connection ............ooeneeeeveii.
8.2.3 Procedure for breaking a point-to-point connection
8.3  Managing broadcast-out cCoNNECtioNns. ............cecueveevoeeeeereeoooo
8.3.1 Procedure for establishing a broadcast-out connection .........................
8.3.2 Procedure for overlaying a broadcast-out connection...................... e
8.3.3 Procedure for breaking a broadcast-out connection .........o..ooovoo.....
8.4  Managing broadcast-in CONNECHIONS............ccoveueeeeeeereseeeeeoooooooi
8.4.1  Procedure of establishing a broadcast-in connection................. e
8.4.2 Procedure for overlaying a broadcast-in connection ............oooovvvoovii.
8.4.3 Procedure for breaking a broadcast-in connection ............ et e ran.
8.5 Managing connections after @ bus reset...........cooeeoeeeeoemoo
8.5.1 Procedure for restoting a paint-to-point connection ‘after a bus reset.....
8.5.2 Procedure for restoring,a broadcast-out,éonnection after a bus reset....
8.5.3 Procedure for restoring a broadcast-in connection after a bus reset...... '
9  Function control PrOtOCOl (F O P ) e e e e
91 INEIOAUCHION. . et e et see £ antme e e e e et ee e oo
9.2 Asynchronous packet StrUCIUTE..............c.eovvveeeeeeeeeeeesesooeeeooooooooo
9.3 FCP frame StruCtUre.......ccueoueuiieiieeeie oo
9.3.1  Vendor unique command/transaction Set ..............oooovoioomoooooo
9.3.2 Extended command/transaction St ............ocovmeeeeoooooo
TADIES oo e
FIGUIBS ..o e

31
31
33
33
33
33
33
35
35
35
35
35
35
37
37
37
37
37
37
37
39
39
39
39

41

47
79



61883-1 © IEC:1998 -7 -

2)
3)
4

5)

6)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONSUMER AUDIO/VIDEO EQUIPMENT - -
DIGITAL INTERFACE -

Part 1: General

FOREWORD

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

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

The documents produced have the form lof recommendations forinterfational Use and are published in the form
of standards, technjcal reports or guides-and they are accepted by the National Committees in that sense.

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

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

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

I.nternational Standard IEC 61883-1 has been prepared by IEC subcommittee 100C: Audio,
video and multimedia subsystems and equipment, of IEC technical committee 100: Audio video
and multimedia systems and equipment.

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

FDIS Report on voting
100C/182/FDIS 100C/211/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. '

IEC 61883 consists of the following parts under the general title: Consumer audio/video

_equipment — Digital interface

Part 1: General

Part 2: SD-DVCR data transmission -
Part 3: HD-DVCR data transmission .

Part 4: MPEG2-TS data transmission

Part 5: SDL-DVCR data transmission

Annex A forms an integral part of this standard.
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CONSUMER AUDIO/VIDEO EQUIPMENT -
' DIGITAL INTERFACE —~

Part 1: General

1 Scope and object

This part of IEC 61883 specifies a digital interface for consumer electronic audio/video
equipment using the IEEE 1394 standard. It describes the general packet format, data flow
management and connection management for audiovisual data, and also the general
transmission rules for control commands.

The object of this standard is to define the transmission protocol for audiovisual data and
control commands which provides for the connectability of digital audio and video equipment,
using the IEEE 1394 standard.

2 Normative references

The following normativé documents' contain provisions which, ‘through reference in this text,
constitute provisions of this part of IEC161883.. At theitime of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 61883 are encouraged to investigate the possibility of applying the most
recent editions of the normative doctiments! listed ‘below. Members of IEC and ISO maintan
registers of currently valid.International Standards,

ISO/IEC 13213:1994, Information technology — Microprocessor systems — Control and Status
Registers (CSR) Architecture for microcomputer buses :

IEEE '1394:1995, Standard for a High Performance Serial Bus

3 Definitions, symbols and abbreviations

For the purpose of this part of IEC 61883, the following abbreviations and definitions of
IEEE 1394 apply:

AV/C audio video control

CHF CIP header field

CIP common isochronous packet
CMP connection management procedures
CSR command and status register
CTS command/transaction set
CRC cyclic redundancy check code
DVCR digital video cassette recorder
EOH end of CIP header

FCP function control protocol

iPCR input plug control register
iMPR input master plug register

MPEG motion picture experts group
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oPCR output plug control register

oMPR output master plug register

PCR plug control register

ROM read only memory -

cycle master capable

isochronous resource manager capable
quadlet

S100

S200

S400

4 High performance serial bus layers

4.1 Cable physical layer
All cable physical layer implementations conforming to this standard shall meet the

performance criteria specified in IEEE 1394, chapter 4. In addition to the cable and connector
defined in IEEE 1394, the AV cable and connector defined in annex A may be used.

For AV devices, it is feedmmerded hot to generate ‘a bus reset until access to the bus has
been granted as specified in IEEE 1394. Furthermore, it is recommended that AV devices
maintain the reset condition on'thé busfon the minifnum time permitted by IEEE 1394. ’

4.2 Link layer

All link layer implementations conforming to. this standard shall meet the performance criteria
specified in IEEE 1394, chapter 6.

4.3 Transaction layer
All transaction layer implementations conforming to this standard shall meet the performance
criteria specified in IEEE 1394, chapter 7.

5 Serial bus management

5.1 Basic serial bus management

All implementations regarding basic serial bus management conforming to 'this standard shall
meet the performance criteria specified in IEEE 1394, chapter 8.

5.2 Bus management capability
A node shall conform to the following requirements:

— anode shall be cycle master capable. This is because every node has the possibility to be
assigned as a root; : -
— anode shall be isochronous resource manager capable;

~ anode which transmits or receives the isochronous packets shall have plug control registers
(see 7.2).
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5.3 Command and status registers
5.3.1 CSR core registers

This standard uses the standardized CSR architecture. Details of the registers are given in the
IEEE 1394 standard. There are no additional requirements for implementations of this standard
except for the STATE_CLEAR.cmstr bit.

The STATE_CLEAR.cmstr bit shall be implemented, since a node shall be cycle master
capable as described previously. A special emphasis ‘in this standard is that cmstr bit is set
automatically by system software or hardware. It shall be executed when a node becomes the
new root after the bus reset initialization process is completed. In this manner, it is possible to
ensure the fast resumption and continuity of data transmission where the time scale is critical
at the level of microseconds.

5.3.2 Serial bus node registers

Implementation requirements for bus-dependent registers in this standard conform to
IEEE 1394. A node shall have the following registers:

CYCLE_TIME register
BUS_TIME register
BUS_MANAGER:/ID, register
. BANDWIDTH‘_AVAILABLE register
' CHANNELS_AVAILABLE register
5.3.3 Configuration ROM requirements
A node shall implement the general ROM format as defined in ISO/IEC 13213 and IEEE 1394,
Additional information required for implementations of this standard shall be included in one of

the unit directories. Figure 1 shows an example of the configuration ROM implementation for
this standard.

5.3.3.1 Bus_Info_Block entry

Implementation requirements for bus_info_block in this standard conform to |IEEE 1394. The
Node_Unique_Id shall be present in the bus_info_block.

5.3.3.2 Root directory
The following entries shall be present:

— Module_Vendor_ld;
Node_Capabilities;

Node_unique_id offset;

— Unit_Directory offset for this standard.

Other entries can be implemented in addition to the above required entries.

. 5.3.3.3 Unit directory
The following entries shall be present:

— Unit_Spec_ld;
— Unit_Sw_Version.
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The value of the Unit_Spec_Id and the Unit_Sw_Version for this standard are given as follows:

Unit_Spec_ld: First octet = 001¢
Second octet = AOqg -
Third octet = 2516

Unit_Sw_Version: First octet =0145

The second and third octets are reserved for this standard and indicate capabilities for
command/transaction sets. The 4-bit CTS (see 9.3) allows 16 command/transaction sets. Each
bit of the second and third octets corresponds to one command/transaction set. The least
significant bit corresponds to CTS code = 0000,. The most significant bit corresponds to CTS

code = 11113. When a node supports a CTS, the node shall set the corresponding bit to 1. A
node may support more than one (plural) CTS.

6 Real time data transmission protocol

6.1 Common isochronous pabket (CIP) format
6.1.1 Isochronous packet structure

The structure of thejisochranous\packet for this standard isf as Villistrated in figure 2. The
packet header and header CRC "are placed as the first two quadlets of an IEEE 1394
isochronous packet. The CIP_headers is placeds atlthe ;beginning of the data field of an
IEEE 1394 isochronous packet, immediately foliéwed by zero or more data blocks.

6.1.2 Packet header structure

The packet header consiéts of the'following'items as specified in IEEE 1394.
Data_length:  specifies the length of the data field of the isochronous packet in
bytes, which is determined as follows:

CIP header size + signal data size

Tag: provides a high level label for the format of data carried by the
isochronous packet.

005 = No CIP header included
012 = CIP header included as specified in 6.1.3
102 = Reserved

112 = Reserved

Channel: specifies the isochronous channel number for the packet.

Tcode: specifies the packet format and the type of transaction that shall be
performed (fixed at 10105).

Sy: Application-specific control field.

6.1.3 CIP header structure

The CIP header is placed at the beginning of the data field of an IEEE 1394 isochronous
packet. It contains information on the type of the real time data contained in the data field
following it. The structure of the CIP header is shown in figure 3.
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The definitions of the fields are given as follows:

EOH_n (End of CIP header): means the last quadlet of a CIP header.

0 = Another quadlet will follow
1 =The last quadlet of a CIP header

Form_n: in combination with EOH, shows the additional
structure of CHF_n.

CHF_n (CIP header field): CIP header field of nth quadlet. The additional
structure of CHF_n depends on EOH_0, form_oO,
EOH_1, form_1, ... EOH_n, and form_n.

6.2 Transmission of fixed length source packet

This protocol transfers a stream of source packets from an application on a device to an
application on other device(s). A source packet is assumed to have a fixed length, which is
defined for each type of data. The data rate can be variable.

A source packet may be split into 1, 2, 4 or 8 data blocks, and zero or more data blocks are
contained in an IEEE 1394 isochronous packet.. A receiver-of the packet shall collect the data
blocks in the isochronous ‘packet/and' combine them to'reconstruct the source packet to send
to the application. " -

A model complying with above statement is shown in figure 4.

6.2.1 Two-quadiet CIP header (form_0=0, form_1=0)

This standard defines the two-quadlet CIP header for a fixed length source packet. There are
two types for the structure of the two quadiet CIP header'as shown in figure 5. One is the CIP
header with SYT field (figure 5a), and the other is the CIP header without SYT field (figure 5b).
If a device transmits real time data (identified by FMT) and requires time stamp in the CIP
header, it shall use the SYT format.

The définitions of the fields are given as follows.

- SID: Source node ID (node ID of transmitter)
— DBS: Data block size in quadlets

DBS field is 8 bits because 256 quadlets is the maximum payload size for S100 mode.
When 8 bits are all 0, it means 256 quadlets; and 000000015 to 1111111152 means 1

quadlet to 255 quadlets accordingly.
000000005 = 256 quadlets

000000015, = 1 quadlet
000000105 = 2 quadiets
111111115 = 255 quadlets

Several data blocks may be put into a bus packet, which is a packet to be transmitted on
the bus, if higher bandwidth is required for S200 and S400 mode.

NOTE - 8100, S200, S400 are transmission modes as defined in IEEE 1394.
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