IEC 61834-11:2008(E)

IEC 61834-11

Edition 1.0 2008-02

INTERNATIONAL
STANDARD

Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) —
Part 11: HDV format for 1080i and 720p systems

‘NYIING ATddNS YO0S9 A9 A3 11ddNS “ATNO NOILVOOTSIHL 1V ISN TVYNYILN| ¥OS

FHOTVYONVYE/IHON VY - ‘poHWIT NOOIN OL A3ISN3DIT



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2008 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

= |EC Just Published: www.iec.ch/online _news/justpub
Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

® Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch

IEC 61834-11

Edition 1.0 2008-02

INTERNATIONAL
STANDARD

Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) —
Part 11: HDV format for 1080i and 720p systems

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X E

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

ICS 33.160.40 ISBN 2-8318-9611-8

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



—2- 61834-11 © IEC:2008(E)

CONTENTS

FOREWORD ... e 8
S T o7 o o 1= TP 10
A Lo 0 b= Y (A=l = 1= =Y ot =T P 11
3 Terms, definitions, symbols, abbreviations and conventions ..................coco 12
4  Environment and test coNditions ..., 13
41 ENVITONMENt e 13

4.2  REfEIrENCE taP e i 14

LT o =T o= I =YoTo ] o 1o o 1< S 14
Bl HD T MOGE e e e 14
D1l T AP SPEEA i e 14

5.1.2 Record location and dimensions ............cociiiiiiiiii 14

5.2 HD 2 MO e e e 14
5.2.1 T AP SPEEA i 14

D 2. 2 SO OIS it e 15

5.2.3 Record location and dimensions ..........ccoviiiiiiiiii e 15

6 Programme track data arrangement. ... .. ... 18
o T o [ I 3 Vo o Y PSP 18
6.1.1  Labelling CONVEerSiON .. ...t e 18

B.1.2  AUIO SOOI 1ot e 18

B.1.3  ViIdEO0 SECION .ot 18

6.1.4  SUDCOAE SECIOI ..ieieii i 18

8.2  HD 2 MOTE it a e 18
B.2.1  GBNEIAl ittt e 18

L 020 N == Y o3 o ] N 21

B.2.3  Main SECHO .. it e 22

6.2.4  SUDCOAE SECION ..ieieii i 28

7 HD1 mode for 480, 576 and 720 SYStEMS ... ..o 29
A N 1= 11 - 1 PPN 29

7.2 NOrmal play data .....cooniiii e 29
T.2.1  INtrOAUCTION Lo e 29

T7.2.2  SYStEM JAYEI ot 29

7.2.3 Transport packet layer... ..o 29

7.2.4 Adaptation field ... 29

T7.2.5 PES packet ..o e 30

72,8 P Ol e e 30

T.27 VIO .. e 34

T.2.8  AUAIO it e 36

7.2.9 Embedding of pack data ..........cooooiiiiiiii 37

T.2.10 Bitrate oo 38

7.3 TriCK Play data. ... 38
T7.3.1  TPH @nd TP L. e 38

7.3.2  PES PACKET «.ieiii e 38

7.3.3  Transport Stream ... e 38

7.3.4 Transmission via digital interface.................cooii i 38

7.4 Seamless playback at transition point.............o 39

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



61834-11 © IEC:2008(E) -3-

7.4.1  Management method of GOP recording position ............ccooiviiiiiiinin, 39

A0 | 41

A0 T | N P 41

7.4.4 Recording data ...ccoooiiiiii e 41

7.4.5 Seamless playback stream ..........cooiiiiiiiiiiii 41

8 HD2 mode for 1080 SYStem ... e 42
8.1 Data SIrUCTUIE ... e 42
8.1.1  Main data ..o e 42

8.1.2  Structure of SB header ......o..iiiiiiiii 42

8.1.3  NUIISYNC DIOCK ... e 43

8.2  PES dal@. e 43
8.2.1  PES SYNC DIOCK ..euiiitii e 43

8.2.2 PES-A and PES-V ..o 43

8.2.3 PES CONSITUCHION ...t 44

8.2.4 PES packet restrictions ........ooiiiiii 46

T2 ST U Te | To T o] o Yo7 =<1 1 o o [P 47

8.2.6  ViIdEO PrOCESSING ..uetiiitiit ettt 47

S T Y U Qo F- ) - P 50
8.3.1 Structure of AUX sYNC DIOCK .....ovniieiiii e 50

8.3.2  KBYWOIA .ot 51

8.3.3 Structure of AUX pack data ..........coooiiiiiiii 51

8.3.4  ETIN PACK 1ttt 52

8.3.5 AUIO frame PaCK ... ..ottt 53

8.3.6  Video frame PacCK ... ..ot 57

8.3.7 DV MUI-PACK .. 63

8.3.8  EC CTB PaACK .t ittt 64

8.3.9  Other PACKS . e 69
8.3.10 AUX data at the editing point ... 71

8.4  SearCh data.....oooii e 71
8.4.1  INtrOAUCTION ..eeee e 71

8.4.2 Recording pattern of search data.................ccooiii i 71

8.4.3 Search data proCesSINg .....ccuiiuiiiiii 74

8.5 Subcode Signal ProCESSING ...uuiie i 85
8.5.1  INtrodUCHION ..o e 85

8.5.2  ID data@ .ueeeiiiie e 85

8.5.3 Subcode data .....ccoiii e 86

8.6 Recording poSitionNs ON tape ..o e 88
8.6.1 Relation between TTC and stream data.............ccooveiiiiiiiiiiiiii e, 88

8.6.2 Recommendation for the recording start position ............ccoooiiiiii, 90

8.6.3 Recording end POSItiON ..o 92

8.6.4 Recording other poSitioNS .........oooiiiiii 94

8.7 TS SPECITICAtIONS .. et 94
8.7.1 Definition of transport streams ..o 94

8.7.2  SYSteM lAYEr e 94

8.7.3 Transport packet layer... ..o 94

8.7.4 Adaptation field ... e 94

G T T s Y P 95

T A0 T | N P 99

S T A A B == o o | o] (] - T 99

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



—4— 61834-11 © IEC:2008(E)

8.7.8 Partial_transport_stream_descriptor ... 103

8.7.9 Transport stream system target decoder............coooviiiiiiiiiiiiciien 103

8.7.10 AUX PES packet ..o 104

8.8 MIC (Memory in CasSetle).... ... 106

8.9  Progressive Vide0 PrOCESSING .iuiiii ittt et e e e e e 106
8.9.1  Progressive reCOrdiNg ... 106

8.0.2 24D rECONAING couitiit it e 107

Figure 1 — Location and dimensions of recorded track .............cooooiiiiiiiiii e, 15
Figure 2 — Sector [ocation from SSA ... 16
Figure 3 — Sector arrangement on helical track...........coooiiiiiiii 19
Figure 4 — Servo information and tracks..........coooiiiii 19
Figure 5 — Structure of main SECIOr ... 23
Figure 6 — Main sync block ID code word bit assignments..............ccoiiiiiiiiiiciice e 24
Figure 7 — Data and inner parity of a data sync block for the main sector................c...co.o. 25
Figure 8 — Data and outer parity of a data sync block for the main sector....................c..s 27
Figure 9 — Interleaving on a 16-track basis (ECC unit) ...........ccooiiiiiiii i, 28
Figure 10 — Structure of subcode SECIOr ..ot 28
Figure 11 — ID data in SUDCOAE SECION... ...t e 29
Figure 12 — GOP frame management..... ..o e 41
Figure 13 — Structure of main SYNC bIOCK ..ot 42
Figure 14 — Recording pattern of PES sync block ..., 43
Figure 15 — PES CONStrUCioN (1-1) .o e e 44
Figure 16 — PES CONStrUCtioN (1-2) ... i e 45
Figure 17 — PES CONSITUCTION (2-1) coiniiniiii e 46
Figure 18 — PES CONSITUCTION (2-2) coeuiiiiiii i e 46
Figure 19 — PES CONSIrUCTION (2-3) .ouuiiiiiii e e e 46
Figure 20 — Horizontal sampling timing .......oooiiiii e 48
Figure 21 — Structure of AUX pack data...........oooiiiiiiii e 52
Figure 22 — Relation between ETN and track number...........cccooiiiiiiiiiiiie e 53
Figure 23 — Audio compensation 1 ... 56
Figure 24 — Audio COmMPENSAtION 2 ... ..o 56
Figure 25 — Audio COMPENSAtioON S ... . i e 57
Figure 26 — Recording pattern of search data ..............cocooiiiii e, 74
Figure 27 — Structure of search sync bIoCK ... 74
Figure 28 — Macro blocks for search picture...........ccooiiiiii e 79
Figure 29 — Structure of search picture data .............cooiiiiiii 80
Figure 30 — Configuration of 8x speed search data..................cooiiiiii e, 80
Figure 31 — 8x speed search base data on Video SCreen ..........ccooeviiiiiiiiiiiiii e 80
Figure 32 — 8x speed search helper data on video screen............oooiiiiiiiiii i 81
Figure 33 — Configuration of 24x speed search data (1080i/60 system)...........ccccoeeviiiinnnnnn.n. 81
Figure 34 — Configuration of 24x speed search data (1080i/50 system)...........ccccceeviiiinnnnnn.n. 82
Figure 35 — 24x speed search data on video SCreen ................ooiiiiiiiiiii 82

Figure 36 — Relation between search data and video frame (1080i/60 system)...................... 83

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



61834-11 © IEC:2008(E) ~-5-

Figure 37 — Relation between search data and video frame (1080i/50 system)...................... 83
Figure 38 — Management example at the start of discontinuous recording (1080i/60

3T £ =1 0.1 TP 84
Figure 39 — Management example at the start of discontinuous recording (1080i/50

VS 1 =T o ) PP 84
Figure 40 — Management example at the end of recording (1080i/60 system) ....................... 85
Figure 41 — Management example at the end of recording (1080i/50 system) ....................... 85
Figure 42 — Structure of ID data........ccooiiiiiii e 86
Figure 43 — Subcode TTC interrelation (1080i/60 System).......c.ocoiiiiiiiiiiiiii e 89
Figure 44 — Subcode TTC interrelation (1080i/50 System)........ccoooiiiiiiiiiiii e 89
Figure 45 — Relation between subcode TTC and video frame.............coocoiiiiiiiiiiiiiii e, 90
Figure 46 — Recommendation for the recording start position of atape ..............c.coeeiiiin. 91
Figure 47 — Numbering of ABST and ETN for invalid tracks ............ccoooiiiiiiiiis 91
Figure 48 — Recording start position (1080i/60 SYstem)........ccocciiiiiiiiiiiiii e 92
Figure 49 — Recording start position (1080i/50 system).........ccooiiiiiiiiiii e, 92
Figure 50 — Recording €nd POSItiON......cuiiiiii e 94
Figure 51 — Transport stream system target decoder .............ccooiiiiiiiiii 103
Figure 52 — Transport timing between PES-A and AUX-A ... 105
Figure 53 — Transport timing between PES-V and AUX-V ... 106
Figure 54 — Relation between ETN, DTS and TTC for 24p recording.........cocovvvveeeieinnennnnnns 108
Table 1 — Record location and dimensioNs ... ... 16
Table 2 — Length of each area (1080i/60 SYStEM)........coviiriiiiiiiii e 16
Table 3 — Length of each area (1080i/50 SYStEM)......c.oiviiiiiiiiiiii e, 17
Table 4 — Scanner EXamPIe ... e 18
Table 5 — Application ID of VIdE0 area .........c.oiuiiiiiii e 18
Table 6 — Randomization pattern used for data sync blocks of the main sector..................... 20
Table 7 — Randomization pattern used for data sync blocks of the subcode sector................ 21
Table 8 — ID of track information ... ... 21
Table 9 — Bit stream of TIA for track FO ... 22
Table 10 — Bit stream of TIA for track F 1. ... 22
Table 11 — Bit stream of TIA for track F2.......oooiiii e 22
Table 12 — FOrmMat tyPe .. e e e 24
Table 13 — Track pair NUMDET .. .. e 24
Table 14 — Application ID of area 3 (AP3) ... 29
Table 15 — Possible descriptor 10CationNs ........ooiiiiii e 30
Table 16 — Registration_descriptors (descriptor_tag = 05h) ..o, 30
Table 17 — DTCP_descriptor (descriptor_tag = 88h).......oouiiiiiii e 31
BLIE=1 o =T < T I N O o 1 2 P 31
Table 19 — Image_Constraint TOKEN. ..ot e 32
JLIR= ] o F= R e N s P 32
Table 21 — Stream_identifier_descriptor (descriptor_tag = 52h) .......ccooiiiiiiiii, 32
Table 22 — CoMPONENT 1aG . u i e 32

Table 23 — Partial_transport_stream_descriptor (descriptor_tag = 63h)..........ccocoveiiiiiieinnnnnn. 33

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



~6- 61834-11 © IEC:2008(E)

Table 24 — DIT (PID = 001Eh / table_id = 7TER) ... 34
Table 25 — MPEG-2 parameters constraints for 30/60 frame system ..............ccoocveiiiiiinnnnnnen. 35
Table 26 — MPEG-2 parameters constraint for 25/50 frame system ..............ccocoiiiiiiiinennne. 35
Table 27 — Expression method of the number of repetitions ... 36
Table 28 — Embedded pack data. ... ... 37
Table 29 — GOP frame management PACK.........oouii it 39
Table 30 — Servo frame 1€Ngth ... 39
Table 31 — Structure of SB header ... ..o e 42
Table 32 — NUIL SYNC DIOCK ...cuiit e 43
Table 33 — PES packet restrictions ........o.oiiiiii e 47
Table 34 — Construction of video signal sampling............cooiiiiiiiiiii e, 48
Table 35 — Definition 1 of video ES .. ..o 49
Table 36 — Definition 2 of video ES ... 49
Table 37 — Definition 3 of video ES ... 50
Table 38 — Definition 4 of video ES ... 50
Table 39 — AUX SYNC DIOCK ...t 50
Table 40 — KeYWOIA ... et 51
Table 41 — ETIN PaACK ..oviii e e 52
Table 42 — AUdIO fram@ PACK ....oueiiii e 54
Table 43 — Video frame PacCK ... e 58
Table 44 — DV MUI-PaCK ... e e 64
Table 45 — ECCT B PaACK. . .ititiiiiiei ettt ettt e e e e e e e 65
Table 46 — NO INFO PaCK.....uiiiiii it e e e e e e aaas 69
Table 47 — Maker option PacCK ..o 69
Table 48 — NUI PACK ...cui i e 70
Table 49 — VBV PaACK ..ouiiiii e 70
Table 50 — Configuration of search sync blocks for 8x speed search.....................coooiin. 72
Table 51 — Configuration of search sync blocks for 24x speed search.............c.ccooicii. 73
Table 52 — SB header and search SB header............oooiiii 75
Table 53 — Search pack data .........cooiiiiiiii e 75
Table 54 — Data structure of search header ..o 76
Table 55 — Configuration of search pack for 8x speed search ..., 78
Table 56 — Configuration of search pack for 24x speed search ..., 78
Table 57 — Subcode data for USEr’'S tape........ovuiiii e 87
Table 58 — Subcode data for pre-recorded tape .........coooiiiiiiiiiiii 88
BLIE=] o E= RS LS B =N P 95
Table 60 — PID asSSigNmMENts .. ...t 96
JLIR=1 o] £= G B e |V O P 97
Table 62 — Stream_type asSigNMENTS ......oouiiiiiiii e 98
JLIR=] o F= G TR T N PR 98
Table 64 — DIT (PID = 001Eh / table_id = 7TER) ..o 99
Table B85 — DS O P O S e it 100

Table 66 — Registration_descriptor (descriptor_tag = 05h) ..o 100

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



61834-11 © IEC:2008(E) -7-

Table 67 — Stream_type in the registration_descriptor ... 101
Table 68 — Video frame pack data in jog encode stream ...........ccccoeeiiiiiiiiiiiiiiiii e 102
Table 69 — Partial_transport_stream_descriptor (descriptor_tag = 63h)..........ccocviiiiiiinns. 103
Table 70 - TB,,, B,,, RX,, for AUX-A data and AUX-V data stream ...................................... 104
Table 71 — AUX-A PES packet ... .o 104
Table 72 — AUX-V PES PACKET ...t anas 105
Table 73 — Progressive recording parameters ..o e 107

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



9)

~-8- 61834-11 © IEC:2008(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECORDING -

HELICAL-SCAN DIGITAL VIDEO CASSETTE
RECORDING SYSTEM USING 6,35 MM MAGNETIC
TAPE FOR CONSUMER USE
(525-60, 625-50, 1125-60 AND 1250-50 SYSTEMS) -

Part 11: HDV1 format for 1080i and 720p systems

FOREWORD

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
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. IEC collaborates 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 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 IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

The IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences under reasonable
and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of
the holder of this patent right is registered with IEC.

Information may be obtained from:

Sony Corporation
1-7-1 Konan, Minato-ku, Tokyo, 108-0075 Japan

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights
other than those identified above. The IEC shall not be held responsible for identifying any or all such patent rights.

1

HDV is the trademark of Sony Corporation and Victor Company of Japan, Limited (JVC).
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International Standard IEC 61834-11 has been prepared by TA 7: Moderate data rate storage
media, equipment and systems, of IEC technical committee 100: Audio, video and multimedia
systems and equipment.

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

CDV Report on voting
100/1229/CDV 100/1306/RVC

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.

The list of all the parts of the IEC 61834 series, under the general title, Recording — Helical-
scan digital video cassette recording system using 6,35 mm magnetic tape for consumer use
(5625-60, 625-50, 1125-60 and 1250-50 systems), can be found on the IEC web site.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under http://webstore.iec.ch in the
date related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at a later date.
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RECORDING SYSTEM USING 6,35 MM MAGNETIC

—-10 -

RECORDING -
HELICAL-SCAN DIGITAL VIDEO CASSETTE

TAPE FOR CONSUMER USE

(525-60, 625-50, 1125-60 AND 1250-50 SYSTEMS) —

61834-11 © IEC:2008(E)

Part 11: HDV2 format for 1080i and 720p systems

1 Scope

This part of IEC 61834 specifies the content, format, and recording method of data blocks
containing video, audio, and system data on the helical scan digital video cassettes using
6,35 mm tape as defined in IEC 61834-1 for recording MPEG-2 streaming HD signals.

The MPEG-2 streaming HD signals defined in this standard have the following modes.

The HD1 mode is designed for the following systems:

e 525-line progressive with a frame frequency of 59,94 Hz (hereinafter referred

480p/60 system)

e 625-line progressive with a frame frequency of 50,00 Hz (hereinafter referred

576p/50 system)

e 525-line interlace with a field frequency of 59,94 Hz (hereinafter referred

480i/60 system)

e 625-line interlace with a field frequency of 50,00 Hz (hereinafter referred

576i/50 system)

e 525-line progressive with a
480p/30 system)

e 625-line progressive with a
576p/25 system)

e 750-line progressive with a
720p/30 system)

e 750-line progressive with a
720p/25 system)

e 750-line progressive with a
720p/60 system)

e 750-line progressive with a
720p/50 system)

frame

frame

frame

frame

frame

frame

frequency

frequency

frequency

frequency

frequency

frequency

The main specifications shall be as defined in

information, such as details about MPEG-2 stream

etc., are defined in Clause 7.

of 29,97 Hz

of 25,00 Hz

of 29,97 Hz

of 25,00 Hz

of 59,94 Hz

of 50,00 Hz

(hereinafter
(hereinafter
(hereinafter
(hereinafter
(hereinafter

(hereinafter

referred

referred

referred

referred

referred

referred

to

to

to

to

to

to

to

to

to

to

as

as

as

as

as

as

as

as

as

as

IEC 61834-9 and IEC 61834-10.. Other
descriptors, trick play data, system data,

The HD2 mode is designed for the following systems:

e 1125-line interlace with a field frequency of 59,94 Hz (hereinafter referred to as 1080i/60

system)

2 HDV is the trademark of Sony Corporation and Victor Company of Japan, Limited (JVC).
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e 1125-line interlace with a field frequency of 50,00 Hz (hereinafter referred to as 1080i/50
system)

The main specifications for helical recordings and the program track data format shall be as
defined in Clauses 5 and 6 of this standard. Other information, such as details about main
data, PES data, search data, subcode data, MPEG-2 stream descriptors, etc., are defined in
Clause 8.

2 Normative references

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

IEC 61834-1, Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) — Part 1:
General specifications

IEC 61834-2, Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) — Part 2:
SD format for 525-60 and 625-50 systems

IEC 61834-4, Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) — Part 4:
Pack header table and contents

IEC 61834-9, Recording — Helical-scan digital video cassette recording system using 6,35 mm
magnetic tape for consumer use (525-60, 625-50, 1125-60 and 1250-50 systems) — Part 9:
DVB format

IEC 61834-10, Recording — Helical-scan digital video cassette recording system using 6,35
mm magnetic tape for consumer use (5625-60, 625-50, 1125-60 and 1250-50 systems) — Part
10: DTV format

ISO/IEC 11172-3, Coding of moving pictures and associated audio for digital storage — Part 3:
Audio

ISO/IEC 13818-1, Information technology — Generic coding of moving pictures and associated
audio information: Systems

ISO/IEC 13818-2, Information technology — Generic coding of moving pictures and associated
audio information: Video

ISO/IEC 13818-3, Information technology — Generic coding of moving pictures and associated
audio information — Part 3: Audio

ISO/IEC 13818-9, Information technology — Generic coding of moving pictures and associated
audio information — Part 9: Extension for real time interface for systems decoder

ITU-R Recommendation BT.709-5, Parameter values for the HDTV standards for production
and international programme exchange

ETSI EN 300 468, V1.5.1:2003, Digital Video Broadcasting (DVB); Specification for Service
Information (Sl) in DVB Systems

ARIB STD-B10, Service Information for Digital Broadcasting System
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ARIB STD-B20, Transmission System for Digital Satellite Broadcasting

3 Terms, definitions, symbols, abbreviations and conventions

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

AAU
ABST
AP3
APM
APS
APT
AUX
BF
DAR
DCF
DCT
DIT
DTCP
DTS
DV
ECC
ECCTB
ES
ETN
FRID
GF
GOP
HDTV

IDP
ITI
LSB
MPEG
MSB

Audio access unit

Absolute track number
Application ID of area 3
Application ID of MIC
Analogue protection system
Application ID of a track
Auxiliary

Blank flag

Display aspect ratio
Discontinuity flag

Discrete cosine transform
Discontinuity information table
Digital transmission content protection
Decoding time stamp

Digital video

Error correction code

Error correction code table block
Elementary stream

Extended track number

First half ID

Galois field

Group of picture

High definition TV
Identification

ID parity

Insert and track information
Least significant bit of data
Moving picture expert group

Most significant bit of data
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NRZI Non-return to zero inverted
PAT Program association table
PCR Program clock reference

PES Packetized elementary stream
PF Progressive frame

PID Packet identifier

PMT Program map table

PP Picture/photo ID

PSI Program specific information
PTS Presentation time stamp

RF Repeat first field

SB Sync block

SBSC Sync block scramble control
SH Search header

SIT Selection information table
SPH Search phase

SSA Start-sync block area

STA Status of the compressed macro block
STI Second track information of a Tl-sync block
TIA Track information area

TPH Higher trick play speed

TPL Lower trick play speed

TTC TITLE TIME CODE

TS Transport stream

When data bits are fewer than the defined field, data is packed and stored in the LSB side,
and the remaining bits are set to zero.

“Im:n]” means the inclusive range of bits between bit m and bit n.

4 Environment and test conditions

4.1 Environment

Tests and measurements for checking conformity with the requirements of this standard shall
be carried out under the following conditions.

— Temperature: 20°C+1°C
— Relative humidity: 50% +2 %
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— Barometric pressure: from 86 kPa to 106 kPa
— Tape conditioning: not less than 24 h
4.2 Reference tape
A blank tape for reference recordings shall be available from the format holder or approved

source.

5 Helical recordings

5.1 HD1 mode
5.1.1 Tape speed

The tape speed shall be 18,831/1,001 mm/s (30/60 frame system) or 18,831 mm/s (25/50
frame system).

The tolerance shall be + 0,5 %.

5.1.2 Record location and dimensions
Record location and dimensions for continuous recording shall be as specified in Figure 1 of

IEC 61834-2. For recording, dimensions of helical tracks shall be within the tolerance
specified in Table 3 of IEC 61834-1.

Each sector location from the start of the SSA shall be as specified in Figure 2 of IEC 61834-2,
Table 1 (525-60 system) of IEC 61834-2 and Table 2 (625-50 system) of IEC 61834-2. The
track centre lines shall serve as their position references for specifying the pattern on tape.

51.2.1 The effective area upper edge
Same as defined in [IEC 61834-2.

5.1.2.2 Record and playback guarantee
Same as defined in IEC 61834-2.

5.1.2.3 Overwrite margin (OM)
Same as defined in IEC 61834-2.

5.1.2.4 Switching margin for recording amplifiers

Same as defined in IEC 61834-2.

5.1.2.5 Scanner example

Same as defined in IEC 61834-2.

5.2 HD2 mode
5.21 Tape speed

The tape speed shall be 18,831/1,001 mm/s for the 1080i/60 system and 18,831 mm/s for the
1080i/50 system.

The tolerance shall be 0,5 %.
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5.2.2 Sectors

Each recorded track contains an ITI| sector, a main sector and a subcode sector.

5.2.3 Record location and dimensions

Record location and dimensions for continuous recording shall be as specified in Figure 1.
Each value is described in Table 1. For recording, the helical track shall be contained within
the tolerances specified in Table 1.

Each sector location from the start of the SSA shall be as specified in Figure 2 and Table 2
(1080i/60 system) or Table 3 (1080i/50 system). Physical tape pattern shall be specified by
the centre-line of each track.

S / A Direction of tape travel
s / 2 [ !

Direction of
head motion

—
{
.,
.
4
.
.
\
T
g
-

\ Tape lower edge (reference edge)

NOTE 1 TO and T1 are track numbers.

NOTE 2 Tape is viewed from magnetic coating side. ECIES 00

Figure 1 — Location and dimensions of recorded track
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A

SSA

A

.
Ll Bl XO 1 H 1
Direction of head motion -
X
X2
P L, (Effective area) _
IEC 136/08
Figure 2 — Sector location from SSA
Table 1 — Record location and dimensions

Dimensions Nominal Tolerance
T, Helical track pitch 10,00 gm Reference
6, Track angle 9,1668° Reference
L, Total length of helical track 32,890 mm + 0,122
W, Tape width 6,350 mm =+ 0,005
H, Effective area lower edge 0,560 mm + 0,025
H, Effective area upper edge 5,800 mm + 0,045
We Effective area width 5,240 mm Derived
Qg Azimuth angle (track 0) -20° + 0,150°
a Azimuth angle (track 1) +20° =+ 0,150°

NOTE 1 Tolerances shall be satisfied under all guaranteed conditions of the recorder.
These tolerances shall be measured in the tape's standard environment..
NOTE 2 This table shows the values for recording the standard video signal.
Table 2 — Length of each area (1080i/60 system)

Dimensions Nominal Tolerance
H, Length of ITI pre-amble 0,341 mm Derived
Xo Beginning of SSA 0 mm =
X; Beginning of main sync blocks 0,536 mm Derived
X, Beginning of subcode sync blocks 31,894 mm Derived
M; Length of ITI sector 0,877 mm Derived
M Length of main sector 31,328 mm Derived
M; Length of subcode sector 0,682 mm Derived
O Leng_;th of overwrite marg_;in 0,305 mm Derived
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Table 3 — Length of each area (1080i/50 system)

Dimensions Nominal Tolerance

H, Length of ITI pre-amble 0,341 mm Derived
Xo Beginning of SSA 0 mm =

X Beginning of main sync blocks 0,537 mm Derived
X, Beginning of subcode sync blocks 31,896 mm Derived
M; Length of ITI sector 0,878 mm Derived
M Length of main sector 31,360 mm Derived
M3 Length of subcode sector 0,652 mm Derived
Om Length of overwrite margin 0,305 mm Derived

5.2.3.1 Reference edge

The reference edge of the tape for dimensions specified in this standard shall be the lower
edge as shown in Figure 1. The magnetic coating, with the direction of tape travel as shown in
Figure 1, is on the side facing the observer.

5.2.3.2 Effective area

The effective area lower edge (He) is specified by the intersection of the beginning line of the
ITI pre-amble and the centre-line of the track.

The effective area upper edge (Ho) is specified by the intersection of the ending line of the
subcode post-amble and the centre-line of the track.

The effective area width (We) is derived from He and Ho.

5.2.3.3 Record and playback guaranteed heights

Every recorder or player shall record or play back the track data from the beginning of the ITI
preamble to the end of the subcode sync blocks with interchangeability.

5.2.34 Track pitch

As indicated in Figure 1, there shall be no guard band between recorded tracks in this
standard. The track pitch shall be 10,00 um. The track pitches for the 1080i/60 system and
1080i/50 system shall be the same.

5.2.3.5 Overwrite margin (OM)
When whole sectors (ITl, main, subcode) are overwritten, the overwrite margin (OM) shall be
recorded concatenations of run pattern A and run pattern B in order to erase the old subcode

data. For the areas which are outside the guaranteed heights, there is no need to record or
play back the areas, as they have no effective data.

5.2.3.6 Scanner example

Scanner dimensions in Table 4 are one possible configuration. Other mechanical

configurations are permitted, if the same footprint of recorded information is produced on tape.
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Table 4 — Scanner example

61834-11 © IEC:2008(E)

Dimensions 1080i/60 system 1080i/50 system
D Scanner diameter ¢ 21,7 mm ¢ 21,7 mm
0, Scanner lead angle 9,150° 9,150°
Ry Scanner rotation speed 150/1,001 rps 150 rps
Ny Track/scanner rotation 2 2
0, Effective wrap angle 174° 174°

NOTE The scanner rotation speed and the tape speed should be changed in proporti
frequency of an input video signal.

6 Programme track data arrangement

6.1 HD1 mode
6.1.1 Labelling conversion

Same as defined in IEC 61834-2.

6.1.2 Audio sector

Same as defined in IEC 61834-2.

6.1.3 Video sector

Same as defined in IEC 61834-2, except AP2 as shown in Table 5.

Table 5 — Application ID of video area

on to an average frame

AP25 AP24 AP2q Meaning
0 0 0 Consumer digital VCR
0 0 1 MPEG2-TS
0 1 0 Reserved
0 1 1 Reserved
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 No information

6.1.4 Subcode sector

Same as defined in IEC 61834-2.

6.2 HD2 mode
6.2.1 General

6.2.1.1 Scope

The helical tracks contain digital data from the ITI sector, main sector, and subcode sector.
The ITI sector contains the start sync and track information. The main sector contains video
data, audio data, AUX data and search data. The subcode sector contains the time and
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control code data and it may also include other optional data. Figure 3 shows the arrangement
of the ITI sector, the main sector and the subcode sector on the tape.

For the generation of low-frequency tracking information, the helical data stream is converted
by 24-25 modulation to obtain the following conditions.

e Track FO: Attenuation of 465,0 kHz and 697,5 kHz frequency components by at least 9 dB

e Track F1: Generation of 465,0 kHz component of at least 16 dB, but not more than 19 dB
e Track F2: Generation of 697,5 kHz component of at least 16 dB, but not more than 19 dB

Tracks are recorded in the repeated cycle of FO - F1- FO - F2 sequence.

Each track is numbered in order, and a track which has track number i (i = 0 to 63) is referred
to as track i. The track number is a 6-bit round counter and the track pair number is equal to 5
bits of higher ranks of the track number (see Table 13). Figure 4 shows the placement of FO,
F1 and F2 tracks, and the relation between servo information (FO, F1, F2), track pair
number[2:0], and track number[3:0]. The 16 tracks with a track pair number[2:0] and a track
number[3:0], starting from track 0, are designated an ECC unit.

P 1 track 134 975/134 850 ., bits
2800/
3600 128 575 2675 1250
Head Over-
ITl - Subcode] yyi
— > sector Main sector Sector mmzlarrlgi)n

NOTE 1080i/60 system / 1080i/50 system. e

Figure 3 — Sector arrangement on helical track

<4——  Tape travel

Servo information

alld Track pair

number[2:0]

Track number{3:0]

1 ECC unit

(16 tracks) IEC 138/08

A
\4

Figure 4 — Servo information and tracks

6.2.1.2 Labelling convention

The most significant bit is written on the left and is the first recorded on the tape. The lowest
numbered byte is shown on the top left and is the first encountered in the input data stream.
Byte values are expressed in binary coded decimal notation unless otherwise noted. An "h"
indicates a hexadecimal value. A "b" indicates a binary value.
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6.2.1.3 Signal processing

In this standard the modulation adopts a randomization distribution and a 24-25 modulation.

6.2.1.3.1 Randomization

Bit streams of data except sync patterns shall be randomized. Randomized distribution is

equivalent to the performance of the exclusive OR operation between the serial data stream
and the serial stream generated by the polynomial function below.

X'+ Xx3+1
where X' are place-keeping variables in GF(2), the binary field.
The first term is the most significant and the first to enter the division computation.
The randomization limits the run length of the same binary value.

Tables 6 and 7 show the randomization pattern used for the data sync blocks of the main
sector and the subcode sector, respectively. In the tables, the randomization pattern was
divided into bytes from first serial bit to the end in order and is expressed in hexadecimal
notation. This randomization pattern is performed by the exclusive OR operation to byte
position number 2 to 110 for data sync blocks of the main sector, and 2 to 11 for data sync
blocks of the subcode sector with consistency from MSB to LSB.

Table 6 — Randomization pattern used for data sync blocks of the main sector

Byte position | Randomization | Byte position | Randomization | Byte position | Randomization | Byte position | Randomization
number pattern number pattern number pattern number pattern

2 29h 30 7Bh 58 8Ch 86 95h
3 7Dh 31 87h 59 88h 87 98h
4 50h 32 F1h 60 12h 88 36h
(5 B7h 33 D8h 61 69h 89 BAh
6 9Ch 34 A5h 62 EEh 90 32h
7 ACh 35 F5h 63 1Fh 91 20h
8 C1h 36 42h 64 C7h 92 49h
9 B5h 37 DEh 65 62h 93 A7h
10 D1h 38 72h 66 97h 94 B8h
11 91h 39 B3h 67 D5h 95 7Fh
12 02h 40 06h 68 0Bh 96 1Dh
13 4Dh 41 D7h 69 79h 97 8Ah
14 3Dh 42 46h 70 CAh 98 5Fh
15 C3h 43 44h 71 CCh 99 54h
16 F8h 44 09h 72 1Bh 100 2Dh
17 ECh 45 34h 73 5Dh 101 E7h
18 52h 46 F7h 74 19h 102 2Bh
19 FAh 47 OFh 75 10h 103 30h
20 A1h 48 E3h 76 24h 104 6Dh
21 6Fh 49 B1h 77 D3h 105 74h
22 39h 50 4Bh 78 DCh 106 64h
23 59h 51 EAh 79 3Fh 107 40h
24 83h 52 85h 80 8Eh 108 93h
25 6Bh 53 BCh 81 C5h 109 4Fh
26 A3h 54 E5h 82 2Fh 110 70h
27 22h 55 66h 83 AAh

28 04h 56 0Dh 84 16h

29 9Ah 57 AEh 85 F3h
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Table 7 — Randomization pattern used for data sync blocks of the subcode sector

Byte position | Randomization
number pattern

29h
7Dh
50h
B7h
9Ch
ACh
C1h
B5h
D1h
91h

To©ONOOAWN

6.2.1.3.2 Modulation

Same as defined in IEC 61834-1.

6.2.2 ITI sector
6.2.2.1 Introduction

Same as defined in IEC 61834-1.

6.2.2.2 ITI preamble

Same as defined in IEC 61834-1.

6.2.2.3 SSA (start-sync block area)

Same as defined in IEC 61834-1.

6.2.2.4 TIA (track information area)

Same as defined in IEC 61834-1.

The ID of track information as shown in Table 8 and the bit stream specified in Tables 9 to 11
shall be recorded as TIA.

Table 8 — ID of track information

APT,[APT{ [APTo| TP1 | TPg | PF
o |1 o1 1To
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6.2.2.5

ITI postamble

Table 9 — Bit stream of TIA for track FO

— 22 —

Order of
recording

Codeword

MSB LSB

ONOO O DWN-=0O

0010011101
0101101001
0110010101
0010011101
0101101001
0110010101
0010011101
0101101001
0110010101

Table 10 — Bit stream of TIA for track F1

Order of
recording

Codeword

MSB LSB

ONOO O DWN-=0O

0111001000
0101101011
0110010111
1000110111
0101101011
0110010101
0111001000
1010010100
1001101000

Table 11 — Bit stream of TIA for track F2

Order of
recording

Codeword

MSB LSB

ONOO O DWN-=0O

0111001000
0101101011
0110010111
1000110111
1010010100
1001101000
0111001000
0101101011
0110010111

Same as defined in IEC 61834-1.

6.2.3
6.2.3.1

Main sector

Structure

61834-11 © IEC:2008(E)

The main sector consists of 139 data sync blocks as shown in Figure 5. Each data sync block
is comprised of 2 sync bytes, ID code of 3 bytes, outer parity of 96 bytes, and inner parity of
10 bytes, or 2 sync bytes, ID code of 3 bytes, SB header, main data of 95 bytes, and inner
parity of 10 bytes.
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Sync block Byte position number
number 0 1 2 3 4 5 6----------—--mmm——- 100 101---110
A 0
: Outer parity
1
17
18 ID code
19
1
1
1
Data sync 1 Inner
Sync [ I |1 |1 .
block ! 5 t
oc : blpolplE parity
. o|1[2]g Main data
: o (Video + Audio + AUX + Search)
%)
|
1
1
1
137
y 138

IEC 139/08
Figure 5 — Structure of main sector

6.2.3.2 Sync patterns
Two types of sync patterns are defined as shown below:

MSB LSB
Sync patternM0: 01011111111110000
Sync patternM1: 10100000000001111

A sync pattern to be recorded shall be chosen from the above two sequences according to the

criteria as described for 24-25 modulation. The length of the sync shall be 17 bits as recorded
on tape.

6.2.3.3 ID code

The ID code consists of 3 ID data bytes (IDO, ID1, ID2). As shown in Figure 6, the ID code
consists of format type (Ftyp,, Ftyp,, Ftypg), track pair number (Trpy, Trps, Trp,, Trpy, Trpg),
sync block number (Syb,, Sybg, Sybg, Syb,, Sybs, Syb,, Syb,, Sybgy), and OWP (overwrite
protection). ID0O contains the format type ID and the track pair number. The format type shall
be as given in Table 12. The track pair number shall be as defined in Table 13.

ID1 contains the sync block number. The sync block number is numbered from 0 to 138.

ID2 contains the overwrite protection (OWP). The length of the OWP shall be 8 bits before
modulation. Details are described in 6.2.3.4.
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Byte position number

2 3 4
IDO ID1 ID2
MSB Ftypo Syb7 OWP7
Ftyp1 Sybg OWPg
Ftypg Sybs OWPs5
Trp4 Syby OWP4
Trp3 Sybgs OWP3
Trp2 Sybo OWPs
Trpq Syb1 OWP4
LSB Trpg Sybg OWPq

IEC 140/08

Figure 6 — Main sync block ID code word bit assignments

Table 12 — Format type

Ftyp2 Ftyps Ftypo Meaning
0 0 0 Consumer format
0 0 1 Reserved
0 1 0 Reserved
0 1 1 Reserved
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved

Table 13 — Track pair number

T:J(ﬁrl:b?rlr Trpg Trpz Trpz Trpq Trpg Meaning T;ii::brﬁlr Trpg Trpz Trpz Trpq Trpg Meaning
0 0 0 0 0 0 Track 0 & 1 16 1 0 0 0 0 Track 32 & 33
1 0 0 0 0 1 Track 2 & 3 17 1 0 0 0 1 Track 34 & 35
2 0 0 0 1 0 Track4 & 5 18 1 0 0 1 0 Track 36 & 37
3 0 0 0 1 1 Track 6 & 7 19 1 0 0 1 1 Track 38 & 39
4 0 0 1 0 0 Track 8 & 9 20 1 0 1 0 0 Track 40 & 41
5 0 0 1 0 1 Track 10 & 11 21 1 0 1 0 1 Track 42 & 43
6 0 0 1 1 0 Track 12 & 13 22 1 0 1 1 0 Track 44 & 45
7 0 0 1 1 1 Track 14 & 15 23 1 0 1 1 1 Track 46 & 47
8 0 1 0 0 0 Track 16 & 17 24 1 1 0 0 0 Track 48 & 49
9 0 1 0 0 1 Track 18 & 19 25 1 1 0 0 1 Track 50 & 51
10 0 1 0 1 0 Track 20 & 21 26 1 1 0 1 0 Track 52 & 53
11 0 1 0 1 1 Track 22 & 23 27 1 1 0 1 1 Track 54 & 55
12 0 1 1 0 0 Track 24 & 25 28 1 1 1 0 0 Track 56 & 57
13 0 1 1 0 1 Track 26 & 27 29 1 1 1 0 1 Track 58 & 59
14 0 1 1 1 0 Track 28 & 29 30 1 1 1 1 0 Track 60 & 61
15 0 1 1 1 1 Track 30 & 31 31 1 1 1 1 1 Track 62 & 63
6.2.3.4 Overwrite protection

OWP is used to detect the end recording position on the tape during playback, as well as the
undeleted part of the tape base after overwriting. Byte position number 4 of the data sync
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block in the main sector contains the OWP value, with a range of 0 to 255. Before recording
on the tape, the value of the OWP is determined according to the following rules.

1) All OWP values shall be set to the same value within the same ECC unit.

2) For overwriting previously recorded tape, or recording adjacent to a previously
recorded section, an OWP value different from that of the base (pre-recorded sync
block in that position on the tape) shall be input at the beginning of the recording.

6.2.3.5 Error correction code addition

Main data are protected by inner and outer error correction codes.

6.2.3.5.1 Inner error correction code

The inner parity, as shown in Figure 5, is defined as the codeword of an inner error correction
code.

The inner error correction code is a (109, 99) Reed-Solomon code over the GF(28) of which
the field generator polynomial is:

X8+ x4+ X3+ X2+ 1
where X' are place-keeping variables in GF(2).
The generator polynomial of the code over the GF(28) is:

gin(X) = (X + 1)(X + a)(X + a?)(X + a3)(X + a*)(X + a®)(X + a®)(X + a”)(X + a®)(xX + af)
where a is given by 2h.

Parities Ky, Kg, K7, Kg, Ks, K4, K3, Ky, K4, Kp, as shown in Figure 7, are given by the
polynomial:

KogX® + KgX8 + Ko XT + KgXB + KoX® + KXt + K3X3 + Ky X2 + Ky X + K

which is a remainder of X'9D(X) divided by g;,(X), where the data polynomial D(X) is defined
as:

D(X):D98X98+D97X97+"'+D2X2+D1X+DO
and the codeword polynomial is given by the following polynomial:
D98X108 + D97X107 + oo+ D1X11 + D0X10 + K9X9 + K8X8+ e+ KX + K

Byte position number

2 3 4 5 6 ------------—-——-—-—- 99 100 101 ---- 109 110
Dgg Dg; Dgg | Dgs Dgy =================-=-- D, Dy| Ky ---- K K,
3 bytes 96 bytes 10 bytes
ID Data Inner parity

Where D and K are in GF(28)
IEC 141/08
Figure 7 — Data and inner parity of a data sync block for the main sector

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



- 26 - 61834-11 © IEC:2008(E)

6.2.3.5.2 Outer error correction code

The outer parity as shown in Figure 5 is defined as a codeword of an outer error correction
code.

The outer error correction code is a (139, 121) Reed-Solomon code in GF(28) of which the
field generator polynomial is:

X8+ X4+ X3 + X2 + 1

where X' are place-keeping variables in GF(2), the binary field. The generator polynomial of
the code in GF(28) is:

JoutlX) = (X + 1)(X + a)(X + a2)(X + a3)(X + a4) « « « (X + a’®)(X + a'6)(X + a'7)
where a is given by 2h.

Parities K7, Kig, K15, * * * K5, K4, K3, Ky, Ky, Kg, as shown in Figure 8, are given by the
polynomial:

K17X17 + K16X16 + K15X15 + oo+ K5X5 + K4X4 + K3X3 + K2)(2 + K1X+ KO

which is a remainder of X18D(X) divided by 9out(X), where the data polynomial D(X) is defined
as:

D(X) = D120X120 + D119X119 t oo+ D2)(2 + D1X+ DO
and the codeword polynomial is given by the following polynomial:

D120X138 + D119X137 + D118X136 + oo + D1X19 + D0X18 + K17X17 + K16X16 + K15X15
+ oo+ K1X+ KO
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Sync block
number
A
0 K17
1] Kie
| . 18 bytes
R
17 | K, v
A
19 D119
20 | Dysg
1 1
1 1
: : 121 bytes
I 1
1 1
1 1
1 1
137 D,
1381 D,
Y

Where D and K are in GF(28)
IEC 142/08

Figure 8 — Data and outer parity of a data sync block for the main sector
6.2.3.5.3 Outer parity interleaving

There are 1 536 codewords in 1 ECC unit block.
Bytes in codeword CWn are indicated by CWn[i]

where

n is the codeword number (n = 0..1 535);
i is the index for byte in the codeword (i = 0..138).

Bytes within 1 ECC unit block (see Figure 9) are numbered by

b = byte position number in the sync block
s = sync block number in the track
t = track number in the ECC unit block

The relation between the bytes from a codeword and the bytes in the ECC unit block is as
follows.

b =nmod (96) + 5

s=17-i (when i< 18)
156 - i (when i = 18)
t={ndiv(96) x5+ (17 -i) x 11} mod (16) (when i< 18)

{n div (96) x 5 + (156 - j ) x 11} mod (16) (when iz 18)
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l — Where:
b=51to0 100
s=01to 138
t =0to 15
(s)
—_—
(b) IEC 143/08

Figure 9 — Interleaving on a 16-track basis (ECC unit)

6.2.4 Subcode sector
6.2.4.1 Structure

The subcode sector consists of a subcode preamble, 12 data sync blocks and subcode
postamble as shown in Figure 10. The subcode preamble has a run-up of modulated 275 bits.
The subcode postamble begins with a run-up of modulated 1 325 bits (1080i/60 system) or
modulated 1 200 bits (1080i/50 system).

2 800/2 675 (NOTE)
275 1200 1325/1 200 (NOTE

A
\

bits

~

A
Y
A
A
Y

Subcode Subcode Subcode
Ipreamble sync block postamble

NOTE 1080i/60 system / 1080i/50 system.
IEC 144/08

Figure 10 — Structure of subcode sector

6.2.4.2 Sync patterns
Same as defined in [IEC 61834-1.

6.2.4.3 ID part

The ID part consists of 2 ID data bytes (IDO, ID1) and 1 ID parity byte (IDP). Figure 11 shows
the ID data in the subcode sector. ID data consists of application ID (AP3,, AP3,, AP3, (see
Table 14), FR ID, Index ID, Skip ID, PP ID, absolute track number (ABST) and sync block
number (Sybs, Syb,, Syb,, Sybg). Sync block numbering goes from 0 to 11 and is stored in
ID1 in binary notation. Sync block number = Fh means no information. More details are
described in 8.5.

ID parity is same as defined in IEC 61834-1.
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IDO ID1 IDO ID1 IDO ID1
MSB FR ABST MSB FR ABST MSB FR ABST
AP3, ABST Index ABST 0 ABST
AP34 ABST Skip ABST 0 ABST

Sync block Sync block Sync block

number AP3q BF number PP ABST/BF DT 0 ABST
0,6 ABST Sybs 1to 5, ABST Sybs 11 ABST Sybs
ABST Syb, 71010 ABST Syb, ABST Syb,

ABST Syb ABST Syb4 ABST Syb
LsB | ABsT Sybg LsB | ABsT Syby LsB | ABsT Sybg

IEC 145/08
Figure 11 — ID data in subcode sector

Table 14 — Application ID of area 3 (AP3)

AP3, AP3, AP3, Meaning

0 0 0 Consumer digital VCR

6.2.4.4 Error correction codes

Same as defined in IEC 61834-1.

7 HD1 mode for 480, 576 and 720 systems

7.1 General

Clause 7 describes the HD1 mode format extensions to IEC 61834-9 and IEC 61834-10. The
25 Mbps data rate mode shall be used for HD1 recordings.

7.2 Normal play data
7.21 Introduction

This section defines the MPEG stream that is generated by an encoder which is compliant
with the HD1 mode of HDV recording format.

7.2.2 System layer

1) ISO/IEC 13818-1 compliant transport stream.

2) NULL packet or adaptation field stuffing shall be used, if required.

3) This stream shall be fully MPEG compliant with reference to ISO 13818-9.

4) The limit peak data rate is recommended to be close to the average data rate.

7.2.3 Transport packet layer

1) NULL packets shall be encoded as specified in ISO/IEC13818-1. (PID with value of
1FFFh.) NULL packets are intended for padding in transport stream.

2) values for service information are given in EN 300 468. Partial TS as defined in EN
300 468 is used for this system.

7.24 Adaptation field

The time interval between two consecutive PCR values of the same program shall not exceed
100 ms. It is recommended that this interval be no greater than 40 ms.
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7.2.5 PES packet

The PES_scrambling_control bit shall be set to 00b.

7.2.6 PSI
7.2.6.1 PMT and SIT descriptors

The use of PMT and SIT descriptors is mandatory. Possible descriptor locations are shown in
Table 15.

Table 15 — Possible descriptor locations

Descriptor Tag value PMT SIT
registration_descriptor 05h P
maximum_bitrate_descriptor OEh P
DTCP_descriptor 88h P
video_stream_descriptor 02h E
stream_identifier_descriptor 52h E
partial transport=stream=descriptor 63h T

NOTE P:program info loop, E:ES info loop, T:transmission info loop

7.2.6.2 PAT

The PAT shall list one program. In addition, the network_PID reference shall be assigned the
value of the SIT_PID instead of the NIT_PID.

The PAT shall be repeated with a maximum time interval of 120 ms between repetitions. It is
recommended that this interval be no greater than 100 ms.

7.2.6.3 PMT

The PMT shall be repeated with a maximum time interval of 120 ms between repetitions. It is
recommended that this interval be no greater than 100 ms.

7.2.6.3.1 Descriptors in program info loop
7.2.6.3.1.1 Registration_descriptor

Table 16 — Registration_descriptors (descriptor_tag = 05h)

Syntax No. of bits Identifier
registration_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
format_identifier 32 uimsbf
subset_format_identifier 5 bslbf
subset_version 3 bslbf
version 8 bslbf
reserved 32 bslbf
}

descriptor_tag — This field shall be set to 05h (as specified in ISO/IEC 13818-1).

descriptor_length — This field is fixed to OAh.
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format_identifier — This field shall be set to 4d54524dh (“MTRM” in ASCIl — MPEG transport

stream for recording media).

subset_format_identifier — This field contains 5-bit value for subset of MTRM format. The

—-31-—

value of the subset _format_identifier shall be set to 01h.

subset_version — This 3-bit field defines the version number of the subset specification
defined by subset_format_identifier. The value of the subset_version shall be set to 1h.

version — This field defines the version number of this specification. The first 4 bits indicates
the major version number, and the last 4 bits indicates the minor version number. The value
of the version shall be set to 10h.

Reserved — These bits are reserved for future definition and are currently defined to have a

value of one.

7.2.6.3.1.2 DTCP_descriptor

Table 17 — DTCP_descriptor (descriptor_tag = 88h)

Syntax No. of bits Identifier
DTCP_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
CA_System_ID 16 uimsbf
For (i=0; i < descriptor_length - 2; i++) {
private_data_byte 8 bslbf
}
}
Syntax No. of bits Identifier
private_data_byte {
reserved 5 bslbf
EPN 1 bslbf
DTCP_CCI 2 bslbf
reserved 5 bslbf
Image_Constraint_Token 1 bslbf
APS 2 bslbf
}
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CA_System_ID - This field shall be set to OFFFh (DTLA — Digital transmission licensing

administrator).

EPN - This encryption plus non-assertion bit signals the prevention of Internet retransmission

of content that is not otherwise copy-controlled.

DTCP_CCI - This copy control

information field indicates the digital copy generation

management information shown in Table 18.

Table 18 - DTCP_CCI

DTCP_CCI

description

00b

Copy-free

01b

No-more-copies

10b

Copy-one-generation

11b

Copy-never
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Image_Constraint_Token — This bit controls whether high-definition resolution content shall
be image-constrained when being transmitted over unprotected analogue component outputs.
The two states of the Image_Constraint_Token bit have the meaning as shown in Table 19.

Table 19 — Image_Constraint_Token

Image_Constraint_Token Description

The content must be image constrained to
no greater than 520 000 pixels (Active

0
horizontal pixels multiplied by active vertical
lines).

1 The content need not be image constrained

APS — This field defines analogue video output control for the associated program. When
DTCP_CCI is equal to 00b, APS shall be set to 00b. When DTCP_CCI is equal to 10b, APS
defines the analogue video output control for the copied program. Copy protection signals
shall be applied to the analogue output as described in Table 20.

Table 20 — APS

APS Description
00b Copy-free
01b APS is on: Type 1 (AGC)
10b APS is on: Type 2 (AGC + 2L colorstripe)
11b APS is on: Type 3 (AGC + 4L colorstripe)

7.2.6.3.2 Descriptors in ES info loop
7.2.6.3.2.1 Stream_identifier_descriptor

Table 21 — Stream_identifier_descriptor (descriptor_tag = 52h)

Syntax No. of bits Identifier
stream_identifier_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
component_tag 8 uimsbf
}

component_tag — This field indicates the default elementary stream for each type. Within a
program map section, each stream identifier descriptor shall have a different value for this
field. The value of component_tag shall be constrained as shown in Table 22.

Table 22 — Component_tag

Component Value of component_tag
video 00h — OFh (00h shall indicate default ES)
audio 10h — 2Fh (10h shall indicate default ES)
subtitling data 30h — 4Fh (30h shall indicate default ES)
reserved 50h — FFh
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7.2.6.4 SIT
The SIT shall be packetized into the transport stream packet starting from the beginning of
the payload, i.e. in a packet with payload_unit_start_indicator in the transport stream packet

header set to 1 and with the pointer_field set to 00h. Furthermore, it is recommended that the
SIT be packetized into a single transport stream packet if possible.

7.2.6.41 Descriptors in transmission info loop
7.2.6.411 Partial_transport_stream_descriptor

Table 23 — Partial_transport_stream_descriptor (descriptor_tag = 63h)

Syntax No. of bits Identifier
partial_transport_stream_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reserved_future_use 2 bslbf
peak_rate 22 uimsbf
reserved_future_use 2 bslbf
minimum_overall_smoothing_rate 22 uimsbf
reserved_future_use 2 bslbf
maximum_overall_smoothing_buffer 14 uimsbf
}

descriptor_tag — This field shall be set to 63h (as specified in EN 300 468).

peak_rate — The maximum momentary transport packet rate (i.e., 188 bytes divided by the
time interval between start times of two succeeding transport stream packets). An upper
bound for this peak_rate should be given. This field is coded as a positive integer in units of
400 bits/s.

minimum_overall_smoothing_rate — Minimum smoothing buffer leak rate for the overall
transport stream (all packets are covered). This field is coded as a positive integer in units of
400 bits/s. The value 3FFFFFh is used to indicate that the minimum smoothing rate is
undefined.

maximum_overall_smoothing_buffer — Maximum smoothing buffer size for the overall
transport stream (all packets are covered). This field is coded as a positive integer in units of
1 byte. The value 3FFFh is used to indicate that maximum smoothing buffer size is undefined.

7.2.6.5 DIT

At a transition, the bit stream may be discontinuous with respect to any of the Sl information
(including PAT and PMT). The DIT shall be inserted at this transition points except for
seamless playback (see 7.4.3). It is recommended that the DIT be inserted at the following
points.

Recording mode:

1) The end point of the recording.

2) The start point of the recording (in the cases where GOP frame management is
impossible (see 7.4.3)).

Playback mode:
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3) The start point of playback.
4) The start point of trick play.

Whenever a partial bit stream discontinuity occurs, two transport packets labelled with PID
001Eh shall be inserted directly at the transition point, with no other packets in between. The
first one shall have 184 bytes of adaptation field stuffing with the discontinuity_flag set to 1.
The second of these transport packets shall contain the DIT and shall not have the
discontinuity _flag set to 1.

Table 24 — DIT (PID = 001Eh/table_id = 7Eh)

Syntax No. of bits Identifier
discontinuity_information_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
transition_flag 1 bslbf
reserved_future_use 7 bslbf
}

table_id — This field shall be set to 7Eh.
section_syntax_indicator — This field shall be set to 0.
section_length — This field shall be set to 001h.

transition_flag — This flag indicates the type of transition in the transport stream. When the
bit is set to “1”, it indicates that the transition is due to a change of the originating source. The
change of the originating source can be a change of originating transport stream and/or a
change of the position in the transport stream (for example, in the case of time-shift). When
the bit is set to “0”, it indicates that the transition is due to a change of the selection only, i.e.,
while staying within the same originating transport stream at same position.

7.2.7 Video
7.2.71 Video PES packet

It is recommended that one PES packet contain one picture. PES packets containing either |
or P-pictures should contain PTS and DTS, and PES packets containing B-picture should
contain PTS.

7.2.7.2 Video ES

1) The video elementary stream shall have GOP structure. In normal play stream, the
video sequence header shall be immediately followed by an I-picture, and should be
encoded at least once every 36 display fields in the case of the 525-60 system, and at
least once every 30 display fields in the case of the 625-50 system.

2) If quantiser matrices other than the default value are used, the appropriate
intra_quantiser_matrix and/or non_intra_quantiser_matrix shall be included in every
sequence header.
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— 35 —

7.2.7.3 30/60 frame system

The encoded picture shall have a full screen luminance resolution of following values in

Table 25.

Table 25 — MPEG-2 parameters constraints for 30/60 frame system
vertical_size horizontal_size aspect_ratio_ frame_rate_ progressive_ profile_and_level_

value value information code sequence indication
480 720 2/3 4 1 01001000b
480 720 2/3 4 0 01001000b
480 720 2/3 7 1 01000110b
720 1280 3 4 1 01000110b
720 1280 3 7 1 01000100b

aspect_ratio_information:

2 =4:3 DAR

3 =16:9 DAR
frame_rate_code:

4 =30+ 1,001 Hz

7 =60+ 1,001 Hz
progressive_sequence:

0

1
profile_and_level_indication:

interlace or progressive

progressive

01001000b = MP@ML
01000110b = MP@H-14
01000100b = MP@HL

7.2.7.4 25/50 frame system

The encoded picture shall have a full screen luminance resolution of following values in Table

26.

Table 26 — MPEG-2 parameters constraint for 25/50 frame system

vertical_size horizontal_size aspect_ratio_ frame_rate_ progressive_ profile_and_level _
value value information code sequence indication
576 720 2/3 3 1 01001000b
576 720 2/3 3 0 01001000b
576 720 2/3 6 1 01000110b
720 1280 3 3 1 01000110b
100011 r
720 1280 3 6 1 00?880 ] gg;

aspect_ratio_information:

2 =43 DAR
3 =16:9 DAR
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frame_rate_code:

3 =25Hz
6 =50 Hz

progressive_sequence:

0
1

interlace or progressive

progressive
profile_and_level_indication:

01001000b = MP@ML
01000110b = MP@H-14
01000100b = MP@HL

7.2.7.5 24p recording

When the video of frame rate 24/1,001Hz is to be recorded, the video shall be processed by
the 2-3 pulldown method and shall be recorded using the 30/60 frame system. It is
recommended that the 2-3_pulldown field in the embedded pack data (7.2.9) should be set to
1. Each of the 24 source frames is repeated 2 or 3 times according to the 2-3 pulldown
process. The number of frame repetitions is indicated using the repeat_first_field and
top_field_first shown in Table 27. This encoding method is compliant with ARIB STD-B20, 4.4.
The following MPEG-2 parameters shall be used for the 24p recording.

vertical_size_value = 480 or 720
frame_rate_code =7

progressive_sequence = 1

Table 27 — Expression method of the number of repetitions

repeat_first_field top_first_field number of repetitions
0 0 1
1 0
1 1 3
7.2.8 Audio

7.2.8.1 Audio stream

e The encoded stream shall comply with the MPEG-1 Layer |l stereo specification (layer =
10b, mode = 00b)

e The CRC word shall be included in the encoded stream (protection_bit = 0)
e The bit rate shall be 384 kbps (bitrate_index = 1110b)

e The sampling frequency shall be 48 kHz (sampling_frequency = 01b)

e Padding is unnecessary (padding_bit = 0)

e The encoding stream shall not have emphasis (emphasis = 00b)

e When multiple audio streams are recorded, each audio stream shall be assigned a
different PID. It is recommended that the PID of the most important audio stream should
appear first in the audio stream PID listing in the PMT and that the component_tag in the
stream_identifier_descriptor paired with the most important audio stream is set to 10h
(default ES)

e For audio dubbing during non-linear editing, the sub audio stream may be recorded in
advance. It is recommended that this sub audio stream should be the clone stream of the
main audio stream except for the PID and PCR
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e The PID value of the sub audio stream should be larger than the PID value of the main
audio stream

7.2.8.2 Audio area

Audio data formatted according to IEC 61834-2 may be recorded in the audio area and be
used for audio dubbing. The validity of audio data can be determined by checking that AP1
equals “000b” and REC_MODE of AAUX SOURCE CONTROL pack does not equal “111b”.
Playback of audio formatted according to IEC 61834-2 is optional.

7.2.9 Embedding of pack data

Pack data as defined in IEC 61834-4 may be embedded into the transport stream. The data
should be structured as shown in Table 28 and embedded as private_data in the adaptation
field of the TS packets.

The PID of the TS packet shall be 0F02h and the stream_type in the PMT shall be A2h.

The embedded_pack_data shall be embedded within one TS packet and this packet shall be
inserted only once within 3 ms after the first byte of the “head video TS packet” of each GOP.
The “head video TS packet” contains the first byte of the PES packet that contains the GOP
header. The information in the embedded pack corresponds to the first frame of the GOP.

When embedding the pack data by this method, pack header values of 90h and 91h shall be
used.

When a stream that includes embedded pack data is to recorded via a digital interface, the
recording’s VAUX data should be based on the pack data.

Table 28 — Embedded pack data

Syntax No. of bits Identifier
embedded_pack_data() {
identification_string 32 uimsbf
seamless_playback_point 1 bslbf
2-3_pulldown 1 bslbf
pulldown_repetition 1 bslbf
reserved 5 bslbf
for (i=0;i<N;i++){
PCO 8 uimsbf
PC1 8 uimsbf
PC2 8 uimsbf
PC3 8 uimsbf
PC4 8 uimsbf
}

identification_string — The value of this field shall be 4456504bh (DVPK in ASCII).

seamless_playback_point — If this bit is set to 1, it indicates that this GOP period is the first
GOP of the transition at which the seamless playback is possible. For all other conditions this
bit shall be set to 0.

2-3_pulldown — When the 2-3 pull-down source is recorded, it is recommended that this bit is
setto 1.
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pulldown_repetition — If this bit is set to 1 and the 2-3_pulldown is set to 1, this indicates
that the first frame of the GOP is repeated 3 times. If this bit is set to 0 and the 2-3_pulldown
is set to 1, this indicates that the first frame of GOP is repeated 2 times. When the 2-
3_pulldown is set to 0, this bit shall be set to 0.

reserved — The value of these reserved bits shall be set to 11111b.

7.2.10 Bit rate

Even though no trick play data is recorded (see 7.3.1), the bit rate of normal play data shall
not exceed the following values.

525-60system: (38 + 50 + 38 + 50) / 4 x 188 x 300 x 1,001 x 8 = 19,83 Mbps
625-50system: (38 + 50 + 38 + 50) / 4 x 188 x 300 x 8 = 19,85 Mbps

7.3 Trick play data
7.3.1 TPH and TPL

Trick play data recording is not mandatory but is strongly recommended. If trick play data is
used, TPH shall be recorded, but the recording of TPL remains optional.

7.3.2 PES packet
7.3.21 Recording

In order to simplify trick play processing, the PES packet is prepared as follows.

The DSM_trick_mode_flag shall be set to 1, but the values in the 8-bit field for
trick_mode_control, field_id, intra_slice_refresh, frequency_truncation, rep_cntrl

are arbitrary.

7.3.2.2 Playback

The 8-bit field prepared at recording shall be overwritten according to the playback speed.

7.3.3 Transport stream
7.3.3.1 Recording

The PAT and PMT shall be inserted into the trick play data. It is recommended that one or
more sets of PAT and PMT be recorded in the trick play data for each frame. The data size of
the TPH and TPL TS packets for one frame shall be 750kbit or less, respectively.

7.3.3.2 Playback

The time interval between PSI packets shall comply with the specification for normal play (see
7.2.6). The value of PCR shall be accurate. A DIT shall be inserted when starting trick play.

7.3.4 Transmission via digital interface

When the trick play stream is transmitted through a digital interface, time periods between I-
frame data which contain no output video packets may occur, and the PTS and DTS in the
video PES packet of trick play streams may be inaccurate.
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7.4 Seamless playback at transition point

In order to realize seamless playback, the methods described in this subclause in addition to
7.2 are recommended.

7.4.1 Management method of GOP recording position
7411 GOP frame management pack

The GOP frame management pack shown in Table 29 is used to synchronize the GOP of the
recording stream with the servo frame recorded on the tape. The length of the servo frame is
shown in Table 30. The servo frames shall begin on the tracks numbered “0”. The video TS
packets equivalent to one GOP shall not be recorded so as to straddle both periods of
GOP_FRAME_SIZE servo frame(s). The GOP frame management pack shall be written in the
optional area of the subcode sector. When GOP frame management cannot be accomplished,
GOP_FRAME_SIZE shall be set to 0 and GOP_FRAME_NUMBER shall be set to 31.

Table 29 — GOP frame management pack

1 bit7 1 bité 1 bitds | bit4 | bit3 1 bit2 | bit1 | bit0

pco | 1 1 1 1 0 0 0 0 |Fon
pc1] o 1 0 1 1 0 0 |ssh
Pc2| o 0 0 0 0 0 0 1 Joth
pc3| 1 1 1 1 1 1 0 0 |Fcn
Pca| o 0 0 0 0 0 1 0 |ozn
1 bit7 1 bit6 1 bit5 1 bit4 1 bit3 1 bit2 ;1 bit1 1 bit0

Pco| 1 1 1 1 0 0 0 1| Foh
Pc1| 1 1 1 1 1 0 0 1 | Foh
PC2 FUNCTION 00h
PC3 | ™WER [ v_size |Reserved GOP_FRAME_SIZE

PC4 | FRAME_RATE GOP_FRAME_NUMBER

Table 30 — Servo frame length

525-60 system 625-50 system
10 tracks 12 tracks

FUNCTION:

0 = GOP frame management
Others = Reserved

GOP_FRAME_SIZE:

GOP_FRAME_SIZE is the number of servo frames equivalent to one GOP period. A value
of (GOP size) shall be used to make the following expression yield a positive and even
integer.

GOP_FRAME_SIZE = (GOP size) x (servo frame rate) + (MPEG frame rate)
EXAMPLE: 525-60 System, GOP size = 12 frame, 720p/60
GOP_FRAME_SIZE =12 x (30 + 1,001) + (60 + 1,001) = 6

0 shall mean “No information”
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GOP_FRAME_NUMBER:

GOP_FRAME_NUMBER is modulo GOP_FRAME_SIZE counter incremented by a servo
frame. The value of GOP_FRAME_NUMBER of the servo frame just after a GOP boundary
is 0.

0 to 30 (GOP_FRAME_SIZE -1)
31 - No information
Unless GOP_FRAME_SIZE and GOP_FRAME_NUMBER indicate “No information”,
INTERLACE, V_SIZE, Reserved and FRAME_RATE field shall be compliant with the
following:
INTERLACE:
0: Progressive
1: Interlace
V_SIZE:
0: 480 line or 576 line
1: 720 line
Reserved:
It is recommended that this field should be set to Ob.
FRAME_RATE:
0: 24 + 1,001Hz
: 25Hz
:30 +1,001Hz
: reserved
: 50Hz
: 60 = 1,001Hz

: reserved

oo 00 A WN -

7: No information

When either the GOP_FRAME_SIZE or GOP_FRAME_NUMBER fields indicates “No
information”:

It is recommend that each of the INTERLACE, FRAME_SIZE and Reserved field
should be set to Ob and the FRAME_RATE field should be set to 111b.
7.4.1.2 Recording data

GOP frame management is shown in Figure 12.

1) The video stream shall be encoded using closed GOP method.

2) Using the pack information described in 7.4.1.1, recording shall start from the first
track of the boundary of recorded GOP.

3) The VBV buffer consumption just before removing the I-picture data from VBV buffer
shall be equal to the following values.

480i/60, 480p/30, 480p/60, 576i/50, 576p/25, 576p/50 11802 240 bit
720p/30, 720p/60, 720p/25, 720p/50 : 3670 016 bit

4) At the beginning of a recording, ten or more packets which are NULL or PSI or audio
TS packet (not video TS packet) shall be recorded.

5) At a transition point valid video TS packets might be discarded as duplicate packets if
they have the same continuity _counter values before and after the transition point. In
order to prevent this, a dummy video TS packet shall be inserted just before the first
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video TS packet of the GOP. When embedding the pack data using the method
described in 7.2.9, this dummy packet precedes the embedded pack data.

GOP=12 Transition Servo frame (525-60system:1.001/30sec 625-50system:1/25sec)
GOP_FRAME_SIZE=6 {
GOP_FRAME_NUMBER | 5 0 1 2 | 3 | 4 | 5 [ o |
Recorded stream | B Bil | |B|B|P|B|B|P|B|B|P|B|Bi |
g \\\ (1,B,P contains PSI and audio packets)

- ~

NULL packets PSI or audio packets Dummy video packet

g
-
-

IEC 146/08

Figure 12 — GOP frame management

7.4.2 PID
For seamless playback, PIDs of the recording stream shall use the following values.

PMT: 006Eh
PCR: OFFFh
Video: 1000h
Audio: 1002h, 1004h (sub audio stream for audio dubbing)

7.4.3 DIT

No DIT shall be recorded at the start point of a recording where GOP frame management can
be continued since the tape was previously recorded with GOP frame management. A DIT
shall be inserted at the start point of a recording when the stream received from a digital
interface is recorded or when the self-encoded stream is recorded on a tape that was
previously recorded without GOP frame management. A DIT shall be inserted at the end point
of a recording. At the playback the insert points of the DITs shall be compliant with section
7.2.6.5.

7.4.4 Recording data

1) GOP frame management is possible if the recording video frame is synchronized with
the servo frame. Therefore, if the servo frame rate is 30/1.001Hz the 30/60 frame
system parameters shall be used, and, if the servo frame rate is 25Hz, the 25/50 frame
system parameters shall be used.

2) As the stream may be discontinuous at transition points, there is no guarantee that the
PTS, DTS, PCR and continuity_counter are continuous at these points.

3) At a transition point, there is no guarantee that the time stamps appended to TS
packets (TSH and TSL) are continuous.

4) At the start of playback, up to 10 packets recorded at the start point of a transition may
be discarded.

7.4.5 Seamless playback stream

Since the values of the PCRs are discontinuous at transition points of the stream, playback is
impossible using PTS and DTS. It is therefore necessary to determine whether seamless
playback is possible or not by checking the GOP frame management pack and the REC
START/REC END field in the SOURCE CONTROL pack (pack header = 91h). If it is possible,
special processing for seamless playback (for example, “free run mode”) may be performed.
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8 HD2 mode for 1080 system

8.1 Data structure

This section specifies the data structure for the HD2 mode for 1080i/60 and 1080i/50 systems.
In the HD2 mode, the helical tracks contain an ITI sector, a main sector and a subcode sector.

8.1.1 Main data

The main data in the main sector shall consist of 121 data sync blocks in each track (see
Figure 5). The first byte of each main sync block is a SB header (at byte position number = 5),
the other 95 bytes are SB data (byte position number = 6 to 100) as shown in Figure 13. The
SB header indicates the SB data type which can be AUX data, audio PES data, video PES
data, search data or null data (see 8.1.2).

Byte position number

5 6 A e e e e e 98 99 100
SB SB data
qeggg 95 bytes

IEC 147/08
Figure 13 — Structure of main sync block

8.1.2 Structure of SB header

The SB header bits are defined in Table 31. The sync block data types are indicated through
the use of 1 of the 5 defined header types: AUX sync block, PES-A sync block, PES-V sync
block, search sync block and null sync block. The SB data type is indicated by the first three
bits. The remainder of the bits are defined as follows.

Table 31 — Structure of SB header

<«——Data type —»

| bit7 | bit6 | bits | bit4 | bit3 | bit2 | bit1 | bit0
Null sync block 0 0 0 0 0 0 0 0
AUX sync block 0 0 1 SBSC CC
PES-A sync block 0 1 0 PET CC
PES-V sync block 0 1 1 PET CcC
Reserved 1 0 0 Reserved
Reserved 1 0 1 Reserved
Search sync block 1 1 0 SBSC SSPD 0
Reserved 1 1 1 Reserved

SBSC: Sync block scramble control (used in AUX and search headers)

0 = Sync block scramble off
1 = Sync block scramble on
CC: Continuity counter (used in AUX, PES-A and PES-V headers)
This continuity counter is a 4-bit field incrementing by the sync block unit. Its purpose is to
detect data continuity over multiple sync blocks. The sync block CC of AUX-A, AUX-V,

PES-A and PES-V increment independently. However, the ECCTB pack CC in the AUX-
SYS group has a fixed value of 000b.
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PET: PES type (used in PES-A and PES-V headers)

This flag indicates the PES-A sync block and PES-V sync block types (see 8.2.1).

0 = Full PES structure
1 = Partial PES structure

SSPD: Search speed (used in search header)

010b = 8x speed search
100b = 24x speed search

Others = Reserved

8.1.3 Null sync block

A null sync block contains 000b in the data type field. Null sync blocks may be used to adjust

the recording position of Pack-Units.

Table 32 — Null sync block

SB header

Byte
position
No. 1 bit7 1 bit6 bit5 bit4 1 bit3 | bit2 bit1 bit0
5 Data type (000b) 0 0 0 0 0
6 0 0 0 0 0 0 0 0
| I |
| | |
100 0 0 0 0 0 0 0 0

8.2 PES data

8.2.1 PES sync block

Audio PES data and video PES data are packed into multiple PES sync blocks. 95 bytes of
PES data are recorded as a Full-PES (PET = 0), and less than 95 bytes are recorded as a
Partial-PES (PET = 1) as shown in Figure 14. The Partial-PES PES data are recorded from
byte position number 7, with the remainder recorded as null data (00h). The value of the
length shall be between 1 and 94. Partial-PES shall use only a sync block which contains the
last byte of video PES data or audio PES data.

Byte position number

Ful-PES SB
_ header
(PET=0) [*Fie

Partial-PES |, SB

5 B 7 mmmmmmmm e m—m—m—m—m—m—m—m - 98 99 100
PES data
95 bytes
1 | 1
Lezngth PES data (specified in length )
1 byte 1 = n = 94 bytes

(PET=1) ["FEee

8.2.2 PES-A and PES-V

Figure 14 — Recording pattern of PES sync block

IEC 148/08

PES-A sync blocks are defined as containing audio stream data equal to 1 AAU. The PES-V
sync blocks are defined as containing video stream data equal to 1 frame of video. Both PES-
A and PES-V are recorded according to the order of the sync block number of the inside track.
A PES sync block shall not contain more than one PES-A or one PES-V unit.
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8.2.3 PES construction

PES-A and PES-V units are combined as follows and recorded on the tape.

8.2.3.1 Pack-A, Pack-V, Pack-Pair, Pack-Unit

A Pack-V is a unit containing a certain number of PES-V video frames. A Pack-A is a unit
equal in length to the corresponding Pack-V and contains PES-A data. They are subject to the
following rules.

Pack-V:

e The leading PES-V in each Pack-V shall be an I-picture or a P-picture.

e A Pack-V shall contain 3 or fewer video frames. In the case of 2 or fewer frames, the
leading PES-V should be a P-picture.

e Pack-V of 2 or less frames shall not be followed by a Pack-V of 2 or less frames, but may
be followed by an Edit Pack-V (see 8.2.3.2) of 2 or less frames.

Pack-A:

e For each corresponding frame of PES-V, the time stamp value of the earliest PTS is
labelled PTS1, while the time stamp value of the latest PTS plus 1 frame is labelled PTS2.
Pack-A contains PES-A for all original PTS such that PTS1 < PTS < PTS2.

e Even if the PTS increases to the maximum value and returns to zero, the inequality above
is satisfied.

A pair of corresponding Pack-A and Pack-V units is defined as a Pack-Pair. An AUX-A sync
block containing the audio frame pack is inserted before Pack-A, and an AUX-V sync block
containing the video frame pack is inserted before Pack-V.

The combined Pack-Pair, AUX-A and AUX-V sync blocks is defined as a Pack-Unit, and is
recorded in order beginning with AUX-A. The points before the Pack-Pair are available as
editing points (see Figure 15).

Within a Pack-Unit, up to 2 optional AUX sync blocks may be inserted between the AUX-A
audio frame pack and Pack-A, or between the AUX-V video frame pack and Pack-V (see
Figure 16). If a Pack-Unit consists of 2 or fewer video frames, optional AUX sync blocks shall
not be inserted.

Pack-Unit

A
\/

Pack-Pair

N

Pack-A Pack-V

» <
> «

A

\4

PEs-v |AYXAl pes | PEs | PEs | PES |AYXY]  PESV PES-V | PES-y |AUXA

S Audio Video Audio |- -
B frame | -A -A -A -A | frame /P B B frame
A A
Editing point Editing point

(Next Pack-Unit)
IEC 149/08

Figure 15 — PES construction (1-1)
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Pack-Unit

A
\ 4

Pack-Pair

T~

Pack-A o Pack-V

<
<

A
\ 4

>

Pes-v |AUXAlAaux-A | pes | PEs | PES | PES |AUXVIAUX-V| PES-V PES-V | PES-v |AUX-A

== Audio ; Video : Audio |-~
B frame Optional | _a A A A | frame Optional /P B B frame
IEC 150/08

Figure 16 — PES construction (1-2)

8.2.3.2 Edit Pack-A, Edit Pack-V, Edit Pack-Pair, Edit Pack-Unit

An Edit Pack-V is defined as a Pack-V which contains copy-pictures and PES-V stuffing and
lies between editing points (see Figures 18 and 19). A copy-picture is a repeated P-picture
from the previous frame and can include stuffing. PES-V stuffing is a PES packet containing
in continuous null data (00h).

An Edit Pack-A is defined as the Pack-A unit which corresponds to an Edit Pack-V.
An Edit Pack-Pair is defined as a set of corresponding Edit Pack-A and Edit Pack-V units.

An Edit Pack-Unit is an Edit Pack-Pair combined with AUX-A sync block containing an audio
frame pack, and AUX-V sync block, containing a video frame pack. AUX-A and AUX-V of an
Edit Pack-Unit are respectively defined as Edit AUX-A and Edit AUX-V (see Figure 17).

Edit Pack-A and Edit Pack-V units are subject to the following rules.

Edit Pack-A:

e The value of the PTS in the leading AAU shall be rewritten so that it continues from the
PTS in the last AAU within the previously recorded Pack-Pair. Edit Pack-A can include
PES-A mute which encodes the mute data (see Figure 18).

e |If an Edit Pack-V contains only PES-V stuffing, a corresponding Edit Pack-A does not exist,
but an Edit AUX-A does exist, as shown in Figure 19.
Edit Pack-V:

e When a copy-picture of 4 or more sequential video frames is inserted, the 3 video frames
starting from the lead video frame are combined and become an Edit Pack-V. The
remaining video frame becomes the last Edit Pack-V (see Figure 18).

e PES-V stuffing used with copy-pictures should be inserted after the first copy-picture and
should not be the first PES-V of the Edit Pack-V (see Figure 18).

e No more than one PES-V stuffing shall be inserted into a continuous Edit Pack-Unit.

e PES-V stuffing is not counted as a video frame. Therefore, when 3 copy-pictures and a
PES-V stuffing are combined, they are counted as an Edit Pack-V containing 3 video
frames.

e An Edit Pack-V only containing PES-V stuffing shall not follow other Edit Pack-V (see
Figure 19).

e An Edit Pack-V of 2 or less frames should not be followed by an Edit Pack-V of 2 or less
frames.

Optional AUX sync blocks shall not be inserted into an Edit Pack-Unit.
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Edit Pack-Unit

A

»
>

Edit Pack-Pair

/\

61834-11 © IEC:2008(E)

Edit Edit
Pack-A Pack-V
AUX-A AUX-V|PES-V JAUX-A
- - PESV I'audio | PES | PES ['Video | copy- | Audio | - -
B frame | A -A | frame picture | frame
Edit AUX-A Edit AUX-V I

Figure 17 — PES construction (2-1)

Edit Pack-Unit Edit Pack-Unit
Edit Pack-Pair
/\ Edit
Edit Edit Pack-V
Pack-A

A

»
'

| Pack-V

(1 video frame)

PES-V "/\\UX.'A PES | PES |PES-A
= udio
B |fame| A | -A |Mute

PES-A|AUX-A|PES-V|PES-V | PES-V [AUX-A
Video | Copy- | Copy- | Copy- | Audio
Mute | frame picture | picture | picture | frame

PES-A AUX-V |PES-V | PES-V [ AUX-A
M t_ Video | Copy- | Stuff- | Audio |- -~
Ute | frame |picture| ing | frame

Edit AUX-A

Edit AUX-V

IEC 152/08

Figure 18 — PES construction (2-2)

Edit Pack-Unit

< »l
« Ll B

Pack-Unit

Edit
Pack-V
(0 video frame)

<D
4>

AUX-A|AUX-V | PES-V ] AUX-A

PES-V I'Audio [ Video | stuft- | Audio
B frame | frame | ing | frame
Edit Edit
AUX-A AUX-V IEC

153/08

Figure 19 — PES construction (2-3)

8.2.4

PES packet restrictions

The stream which is recorded in PES-A and PES-V shall comply with ISO/IEC 13818-1and
shall be restricted according to Table 33. Additional restrictions on the audio stream and

video streams are as follows.

Restrictions on audio stream
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e One PES-A shall consist of the stream data of one AAU.
e PES-A has PTS.

Restrictions on video stream

e One PES-V shall consist of one picture or stuffing.

e PES-V units containing I- or P-pictures shall have a PTS and a DTS.

e PES-V units containing a B-picture shall have a PTS.

e PES-V units containing only stuffing shall be have the PTS_DTS_flag set to 00b.

Table 33 — PES packet restrictions

Number Allowed value

of bits Video stream Audio stream
Stream_id 8 EOh (ISO/IEC 13818-2 video stream #0) | COh (ISO/IEC 11172-3 audio stream #0)
PES_packet_length 16 0000h 0488h
PES_scrambling_control 2 00b 00b
data_alignment_indicator 1 0 0

|-picture =11b

PTS_DTS_flag PRz s NEENID 10b

B-picture = 10b
Stuffing only = 00b

ESCR_flag 1 0 0
ES_rate_flag 1 0 0
DSM_trick_mode_flag 1 0 0
PES_CRC_flag 1 0 0
|-picture = 0Ah
P-picture = 0Ah
PES_header_data_length 8 05h

B-picture = 05h
Stuffing only = 00h

8.2.5 Audio processing
8.2.5.1 Introduction

Audio streams shall comply with the syntax and semantics as specified in ISO/IEC 11172-3.
For the coded audio bit stream syntax specification, see ISO/IEC 13818-1.

8.2.5.2 Audio ES specification

e Additional constraints on the MPEG-1 audio ES are specified as follows.

e The encoded stream shall be MPEG-1 Layer |l stereo (layer = 10b, mode = 00b)
e The CRC word shall be included in the encoded stream (protection_bit = 0)

e The bit rate shall be 384 kbps for Layer Il (bitrate_index = 1110b)

e The sampling frequency shall be 48 kHz (sampling_frequency = 01b)

e Padding is not used (padding_bit = 0)

e Emphasis shall not be used (emphasis = 00b)

¢ Ancillary data shall be recorded as the optional data
8.2.6 Video processing
8.2.6.1 Introduction

Video streams shall comply with MP@H-14 as specified in ISO/IEC 13818-2. For the coded
video bit stream syntax specification, see ISO/IEC 13818-1.
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8.2.6.2 Sampling structure

Sampling structure of luminance (Y) and two colour difference signals (Cr, Cg) are shown in
Table 34. Horizontal sampling timing of Y, Cg and Cg signals before colour format conversion
(4:2:2 to 4:2:0) are illustrated in Figure 20. The 4:2:0 format is specified in ISO/IEC 13818-2.
The sampling starting point in the active period of each signal shall be the same as defined in
ITU-R Recommendation BT.709-5.

Table 34 — Construction of video signal sampling

1080i/60 system 1080i/50 system
' Y 55,6875/ 1,001 MHz 55,6875 MHz
Sampling frequency
Cr, Cp 27,84375/ 1,001 MHz 27,84375 MHz
Total number of pixels per line A4 o0 o
Cr Cg 825 990
. . . Y 1440
The number of active pixel per line
pixel p cNe 720
Total number of lines per frame 1125
Total number of active lines per frame 1080
The active line numbers F!eld L aliolen
Field 2 584 to 1 123

1920 active samples

per line tr T JraTeaTa tar ool JeaTh
(BT. 709) 1 1 1 1 1 1 1 1 1 1 1
rr o e e e R
Luminance (Y) b [ [ ] ca o o aa |
1st line field 1 CI IC 1A CI IO OI IC AN _O_ Line 21
ca o oo oo oo oo o e
tstine 2 —>-Ot-HOFHOEHOH{OHAO A0 1O O -0 4-fO- Line 564
[ | 1 [ | 1 1 1 1 1 1 1 1 1 1 1
rao oo oo oo oo oo oo e 1|
A TOTT O O O T O O T O O OO Line 22
[ | 1 1 1 1 1 1 1 1 1 1 1 1 1
rao oo oo oo oo o oo e 1|
Y e W I LiryLL Lo 1a0yL41 14yl o 1 Line 585
Ghvominance (G, Ga) P! ¢S [1QTHIQIIQITIRT P TR
before colour format 1 e 1 1 1 1 1 1 1 1 1 1 1 1
conversion (4:2:210 42:0) 11818 Lop) | 1 H L b r e v v
fstline feld 1 —» A= OO O L ELO- Line 21
T
i . [ | 1 1 1 1 11 1 1 1 1 1 1 1 1 )
1 o s B s O s
N
st A LI LA L LA L LA Line22
v o [ oo o Yol oo oY oo o [ o Q-
I
[ | 1 1 1 1 1 1 1 1 1 1 1 1 .
-O)i-+ -|—I—--}¢-—+-|——I—+-¢I—-—|—I—--|—I +-|——|-+——|-¢- ==kt 4 -1-{)- Line 585
ra b b 1l I T B I BRI ' b
T— First pixel in active period
IEC 154/08

NOTE T is the period of horizontal sampling.
Figure 20 — Horizontal sampling timing

8.2.6.3 Video ES specification
Additional constraints on the MPEG-2 video ES are specified as follows.

e The video stream shall use GOP_headers.
e Every GOP_header shall be proceeded by a sequence header.

e Itis recommended that the GOP structure have the following values for self-encoding.
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N=15, M=3 ( 1080i/60 system )
N=12, M=3 ( 1080i/50 system )
The values N, M may differ according to the insertion of Edit Pack-V units during editing.
e The encode mode shall be CBR (constant bit rate).
e Sequence_end_code shall not be used.
e |-pictures shall not be used anywhere other than at the head of a GOP.

e All pictures shall be processed as frames, and not as fields.
8.2.6.3.1 Sequence_header

The values allowed for horizontal_size_value, vertical_size_value, aspect_ratio_information,
frame_rate code, bit_rate_value, vbv_buffer_size value are listed in Table 35.

Table 35 — Definition 1 of video ES

Sequence_header syntactic element Allowed value Meaning
horizontal_size value 5A0h 1440
vertical_size_value 438h 1080 (NOTE)
aspect_ratio_information 0011b 16:9
frame_rate_code 1080i/60 system 0100b 30+1,001 Hz

1080i/50 system 0011b 25Hz
bit_rate_value F424h 25 Mbps
vbv_buffer_size value 1COh 7 340 032 bits

NOTE The actual state is that 8 lines of dummy data are attached under the active line for encoding,
being processed as 1 088 lines of video data.

8.2.6.3.2 User_data

User data shall not be used.

8.2.6.3.3 Sequence_extension

The allowed values for profile_and_level_indication, progressive_sequence, chroma_format
and low_delay are listed in Table 36.

Table 36 — Definition 2 of video ES

Sequence_extension syntactic element Allowed value Meaning
profile_and_level_indication 46h MP@H-14
progressive_sequence 0 Interlace
chroma_format 1 4:2:0
low_delay 0 B-picture included

8.2.6.3.4 Sequence_display_extension

The allowed values for video format, colour_primaries, transfer _characteristics and
matrix_coefficients are listed in Table 37.

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



- 50— 61834-11 © IEC:2008(E)

Table 37 — Definition 3 of video ES

Sequence_display_extension syntactic element Allowed value Meaning
video_format 0 Component
colour_primaries 1 NOTE
transfer_characteristics 1 NOTE
matrix_coefficients 1 NOTE

NOTE It shall comply with Recommendation ITU-R BT.709.

8.2.6.3.5 Picture header

The vbv_delay shall take the actual value which shall be greater than 3 003 (1080i/60 system)
or 3 600 (1080i/50 system). It shall not be assigned the value FFFFh.

8.2.6.3.6 Picture coding extension

Concealment_motion_vectors shall be set to 0 as defined in Table 38.

Table 38 — Definition 4 of video ES

Picture coding extension syntactic element Allowed value Meaning

concealment_motion_vectors 0 No motion vectors

8.2.6.3.7 Other extensions

Copyright_extension and picture_display_extension shall not be used.

8.3 AUX data
8.3.1 Structure of AUX sync block

AUX data is stored in the AUX sync block, with a data type of 001b. As shown in Table 39, the
data structure of the AUX sync block is 95 bytes, proceeded by a SB header. If the AUX data
occupies less than 95 bytes, the remaining bytes are filled with 00h.

Table 39 — AUX sync block

Byte
position

No. 1 bit7 | bit6 | bitb | bit4d | bitd | bit2 | bit1 | bit0 |

5 Data type (001b) SBSC CcC SB header
6 DCF Length

7 0 Keyword

8

100
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DCF: Discontinuity flag

This flag indicates discontinuities in the recording stream and is valid for the ECCTB pack
(see 8.3.8). For the other AUX sync blocks, DCF shall be 0.

0 = Stream is continuous
1 = Stream is not continuous
If DCF = 1, a DIT should be inserted into the TS.

Length:

This field indicates the number of bytes of AUX data including the keyword.
Keyword:

See 8.3.2.
8.3.2 Keyword

Keyword is a 7-bit code indicating the AUX pack data type. Constant length AUX (00h to 3Fh)
and variable length AUX (40h to 7Fh) are defined in Table 40.

Table 40 — Keyword

Keyword | AUX group Meaning Reference Keyword | AUX group Meaning Reference
00h AUX-V TTC IEC 61834-4 40h AUX-A Audio frame pack 8.3.5
01h AUX-V BINARY GROUP IEC 61834-4 41h AUX-A Reserved
02h AUX-V Reserved 42h AUX-A Reserved
03h AUX-V Reserved 43h AUX-A Reserved
04h AUX-V Reserved 44h AUX-V Video frame pack 8.3.6
05h AUX-V REC DATE IEC 61834-4 45h AUX-V VBV pack 8.3.94
06h AUX-V REC TIME IEC 61834-4 46h AUX-V Reserved
07h AUX-V ETN pack 8.3.4 47h AUX-V Reserved
08h Reserved Reserved 48h AUX-N DV multi-pack 8.3.7

: : ! 49h AUX-N DV multi-pack V1 8.3.7
4Ah AUX-N DV multi-pack V2 8.3.7
4Bh AUX-N DV multi-pack V3 8.3.7
4Ch AUX-N Reserved
4Dh AUX-N Reserved
4Eh AUX-N Reserved
4Fh AUX-N Reserved
50h AUX-SYS ECCTB pack 8.3.8
51h AUX-SYS Reserved
52h AUX-SYS Reserved
53h AUX-SYS Reserved
54h Reserved Reserved
70h Reserved Maker option pack 8.3.9.2
3Fh AUX-N NO INFO 8.3.9.1 7Fh AUX-N Null pack 8.3.9.3

< Constant length AUX >
NOTE AUX-SYS is AUX pack data for system, AUX-N is AUX pack data that has not been categorized.

< Variable length AUX >

The sync block numbered 18 in the head track of every ECC unit is reserved for AUX data.
And an ECCTB pack should be recorded at the head of the sync block.
Packs in AUX-N group whose Keyword are from 48h to 4Fh or Maker option packs whose Keyword are from 70h to

7Eh can be recorded just behind the ECCTB pack. However, the pack data don't have to be consistent with the same

data in the AUX-A or AUX-V.

8.3.3

As shown in Figure 21, constant length AUX consists of a keyword and 4 bytes of data.

Structure of AUX pack data

Variable length AUX consists of n bytes of data following keyword and length.
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1 bit7 1 bit6 1 bits 1 bit4 1 bit3 1 bit2 1 bit1 1 bitd0 1 1 bit7 1 bit6 1 bits 1 bit4 1 bit3 1 bit2 1 bit1 1 bit0 i
0 | Keyword (00h to 3Fh) 0 | Keyword (40h to 7Fh)
4 PC1 Length (n)

4 bytes of PC2 A

data PC3 : n bytes of i :

v PC4 - data ! .
v

< Constant length AUX > < Variable length AUX >

IEC 155/08

Figure 21 — Structure of AUX pack data

8.34 ETN pack

The ETN pack consists of video status flags and ETN (extended track number) as shown in
Table 41.

Table 41 — ETN pack

I bit7 | bit6 | bitd | bit4 | bit3 | bit2 | bit1 | bit0

1 0 Keyword = 07h

2 SF1 SF2 SPH REE PT Video status flags
I DR N e .

1| |o8500a000a0005a0a000a0aa0aa0a00a: '=i[N] " aonobansandanannnannaanaanan60.

5 <M'S PR L LR LR L L LR L L L EL R L LLLELELELLELELLECELEEELLEEELLELEELED

SF1: Search flag 1
This flag indicates whether the 8x speed search helper data has been recorded from the
recording start point to recording end point.
0 = 8x speed search helper data is not recorded
1 = 8x speed search helper data is recorded
SF2: Search flag 2
This flag indicates whether the 24x speed search data has been recorded from the
recording start point to recording end point.
0 = 24x speed search data is not recorded
1 = 24x speed search data is recorded
SPH: Search phase
This counter increases by each ECC unit. The value is defined as (ETN/16) mod 3. The
24x speed search data is included in ECC unit which is “SPH = 0” (see Figure 26).
REE: REC end ECC unit

REE indicates whether the ECC unit lies at the recording end point.
0 = Not a recording end point
1 = Recording end point

REE shall be set to 1, starting with the ECC unit containing an ECCTB DATA-H field
signalling “V-END” (101b), through the following ECC unit at the end of the recording.

PT: Picture type
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PT indicates the type of the picture at DTS time which the value of ETN x 300,3 (1080i/60

system) or ETN x 300 (1080i/50 system) indicates in video stream.

000b = Stuffing
001b = I-picture
010b = B-picture
011b = P-picture
100b = Copy-picture
101b = V-END
110b = Reserved
111b = No information

ETN: Extended track number

ETN is a 24-bit track number counter which shall be increased by 1 for each successive
recording track. The relation between ETN, track pair number, and ECC unit shall be as

follows.

e Track pair number (Trp, to Trpg) recorded in the same track in the main sector is the

same as by to by of ETN (bys to by)

e The track numbers in the ECC unit (bs to by) are the same as in ETN (which ranges

from b23 to bo)
e ABST (ranging from by, to by) are the same as in ETN (b3 to by)
The relationships are specified in Figure 22.

ETN | b2z[ baz[b21 [b2g [b1g |b1g | D17 | b16 | D15 | D1a| b13| D12 |11 [ b1g| bg | bg | b7 | bs | bs | bs| bz | ba | by | bg
1 1
1 1
J Track pair number [T7P4[TTP3[TrP2[TrP4|TrPo ]
1
1
: Track number in ECC unit | ba [ bz | by | bo
1
ABST | baz| boq|bog [ b1g| b1g [ b17| b1g| P15| b14| D13] b12]| b11]| b1o| bg| bg | b7 [ bs [ bs [ bs [ b3 | bz | by | by
IEC 156/08

Figure 22 — Relation between ETN and track number

8.3.5 Audio frame pack

The audio frame pack is defined with keyword = 40h and is placed within the AUX-A group. It
has the structure shown in Table 42. The audio frame pack shall be configured as the header

for the audio stream at the start of an AUX-A sync block proceeding Pack-A (see 8.2.3).
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Table 42 — Audio frame pack

1 bit7 | bit6 | bitd5 | bit4 | bit3 | bit2 | bit1 | bit0 |

1 0 Keyword = 40h
2 Length = OFh
2} | [56806806006006060066060960860069060009009000000600660660080a300A00C ok
A R =2 | N
5 <MSB .................................................................. \
NUMBER OF
6 AUDIO MUTE FRAMES NUMBER OF AAU
7 ................................................................... LSB>
8 ........................................................................
. AUDIO PTS
} Pack-A information
’]0 ........................................................................
11 0 0 0 0 0 0 0 ‘MSB .
71%)| |6806 06506006006 60000030000506 0068900 0030600080090090630006006900900 ok
AUDIO COMPENSATION
13 T R ﬁ
14 BIT RATE INDEX 0 FS
15 COMPRESS MODE CHANNEL MODE >Audi0 mode
16 | ACLY OPTION J
17 CGMS REC ST 0 0 0 0 0

ETN: Extended track number

This field takes same value as the ETN of the video frame pack of a Pack-Unit's AUX-V.
The Pack-A information section indicates the structure and timing of the Pack-A unit.
NUMBER OF AUDIO MUTE FRAMES:

This field indicates the number of PES-A mute frames included in Pack-A.
NUMBER OF AAU:

This field indicates the number of AAU included in Pack-A. However, it indicates no
information in the case of Fh.

AUDIO PTS:

This field indicates the PTS value for the first AAU of the Pack-A unit immediately
following AUX-A.

AUDIO COMPENSATION:

This 16-bit signed-integer field indicates the amount of compensation required for the
audio PTS restamp to match the original audio PTS with video PTS. To avoid the
accumulation of lip-sync error during editing, this value stores the PTS increments in 90
kHz units and corrects the value within the range of -0,5 AAU to 2 AAU.

It compares the original value during recording and stores a 0 if it cannot detect any lip
sync error. The compensation value is determined at the recording start point. During
recording through a digital interface, the compensative calculation is conducted when the
audio compensation input data changes, at which time the value shall be updated (see
Figures 23, 24 and 25). However, this information is a playback option.

The audio mode section contains information regarding the recorded audio ES.
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BIT RATE INDEX:

1110b = 384 kbps
Others = Reserved
FS: Sampling frequency

001b = 48 kHz
Others = Reserved
COMPRESS MODE:

0010b = MPEG-1 Layer Il
Others = Reserved
CHANNEL MODE:

0000b = Stereo
Others = Reserved
ACLY: Ancillary

Signals whether the PES-A includes the ancillary data or not.
0 = Does not include the ancillary data
1 = Includes the ancillary data
OPTION: Ancillary option
This field indicates options for the ancillary data. If ancillary data is not included, this field
should be set to 0000000b.

0001100b: Includes ancillary data which conform to ISO/IEC 13818-3. It configures the
two-channel stereo in 2/0 + 2/0 mode and does not include a centre channel, a low-
frequency enhancement channel, or multilingual audio data.

ext_bit_stream_present = 0

centre = 00b
surround = 11b
Ife =0

no_of_multi_lingual_ch =0

All field values in the audio frame pack, such as PTS, shall be applied to all channels of
multi-channel audio.

CGMS: Copy generation management system for audio stream.

00b = Copying permitted without restriction
01b = Not used

10b = One generation of copies permitted
11b = No copying permitted

If CGMS information encoded in the incoming signal is “00b”, a digital VCR may make a
copy and shall encode “00b” on “CGMS”.

If CGMS information encoded in the incoming signal is “10b”, a digital VCR may make a
copy and shall encode “11b” on “CGMS”.

If CGMS information encoded in the incoming signal is “11b”, a digital VCR shall not make
a copy.

REC ST: Recording start point

This flag indicates whether a Pack-A is included in the Pack-Unit at the recording start
point.
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0 = Included
1 = Not included

Pack-Unit A
without lip sync error
Bo | B1 [ 12 1]

AAU1|AAU2]AAU3|AAU4|AAUS]

61834-11 © IEC:2008(E)

Pack-Unit B
without lip sync error
b0 | b1 | 2

aaul | aau2| aau3 | aaud| aau5|

Combined
Pack-Unit C Pack-Unit A I Pack-Unit B PES-A (Original PTS)
I BbO | Bbt | 12 | BO | B1 | 12 b0 b1 i2
| Aaut] Aau2| Aau3 | Aaud [ Aaus |
AAU1|AAU2|AAUB [AAUA4] [AAUS] aaut [ aau2 [aau3 | aau4 Jaaus

Combined '
New AUDIO COMPENSATION
to Pack-Unit B
PES-A (Original PTS)
Pack-Unit C A Pack-Unit A Pack-Unit B
1L Bbo [ Bbt | 2 B0 B1 12 b0 | bi—T i2 |

Aaut|Aau2 | Aau3| Aau4 | Aaus |AAU1| AAU2|AAUB|AAU4|AAUS]| aau2 | aau3 | aau4 | aaus

»
>

New AUDIO COMPENSATION
to Pack-Unit A

New AUDIO COMPENSATION
to Pack-Unit B

In order to set AUDIO
COMPENSATION value to less
than 2 AAU, "aau1" has been deleted.

IEC 157/08

Figure 23 — Audio compensation 1

[ or T 7 1

Iaau2 | aau3 | aau?l

PES-A (Original PTS)

Pack-Unit A Pack-Unit B
without lip sync error without lip sync error
BO | B1 | 12| [ bo
AaU1|aauz|aaus|aaus|aaus|
Combined
Pack-Unit A Pack-Unit B
BO | BT | 12 b0 |

AAU1]|AAU2| AAUB[AAU4] AAUS

aau2 | aaud | aau4

In order to set AUDIO COMPENSATION value to more than
minus 0,5 AAU, "PES-A Mute" has been inserted.

New AUDIO COMPENSATION
to Pack-Unit B

IEC 158/08

Figure 24 — Audio compensation 2

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



61834-11 © IEC:2008(E) - 57 -

Pack-Unit A
without lip sync error
BO | B1 [ 12 1
AAU1|aaU2[aaUs|AaU4|aaUS|

Combined

\ 4
Pack-Unit A

Pack-Unit B
without lip sync error
| b0 | b1 [ 2

Iaau1 | aau2 | aaud I aaud I

Pack-Unit B PES-A (Original PTS)

BO | B1 | 12 b0

b1 i2

AAU1|AAU2[AAUB|AAU4| AAUS

aul | aau2 | aau3 | aau4

New AUDIO COMPENSATION
to Pack-Unit B

IEC 159/08

Figure 25 — Audio compensation 3

8.3.6 Video frame pack

The pack data in the AUX-V group defined with keyword = 44h is the video frame pack and
has the structure shown in Table 43. The video frame pack shall be configured as the header
for the video stream at the start of an AUX-V sync block proceeding Pack-V (see 8.2.3).
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Table 43 - Video frame pack

1 bit7 | bit6 | bitd5 | bit4 | bit3 | bit2 | bit1 | bit0 |
0 Keyword = 44h
Length = 39h
................................................................... LSB’
................................ = N T
<M.SB ..................................................................
NUMBER OF VIDEO FRAMES
0 0 0 0 DATA-H
....................................................................... >
VBV DELAY LB
<M.SB ..................................................................
HEADER SIZE
................................................................... I._.S.B.>
DTS
0 0 0 0 0 0 0 <MSB .-
PF TF | RF 0 SFR
SEARCH DATA MODE
......................... HOR'ZONTALS'ZE LSB’
0 0 0 0 <M.S.B. ..............................
........................... VERT'CALS'ZE LSB>
0 0 0 0 <M.SB. ..............................
ASPECT RATIO FRAME RATE
....................................................................... >
BIT RATE LSB
0 0 0 0 0 0 SUSTEELEEEECECLEL
......................... VBVBUFFERS'ZE ....................I._.S.B.>
0 0 0 0 0 0 |epuggeeerereeee
0 MPEG PROFILE MPEG LEVEL
0 VIDEO FORMAT CHROMA 0 0
GOP N GOP M
0 0 0 0 0 PE1 PEO

} Pack-V information

Video mode
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I bit7 1 bit6 1 bitS | bit4 | bitd 1 bit2 1 bit1 1 bit0 |
32| BF [TTCDF|  JRAves UNITS of FRAMES
33| 1 L= UNITS of SECONDS \ HD2 TTC
34| 1 WL UNITS of MINUTES
35| 1 1 b UNITS of HOURS
36 | ps ™ e UNITS of TIME ZONE
37| 1 1 TENS O UNITS of DAY \ REC DATE
38 WEEK TNMN UNITS of MONTH
39 TENS Of UNITS of YEAR
40| 1 1 PSS UNITS of FRAMES
41 1 T UNITS of SECONDS
TENS of > REC TIME
42| 1 WIENS of UNITS of MINUTES
43| 1 1 TEnS of UNITS of HOURS
44 CGMS REC STIABSTBH 0 0 0 0
45 PCO
46 PC 1
47 PC 2 > Extended DV Pack #1
48 PC 3
49 PC 4
50 PCO
51 PC 1
52 PC 2 > Extended DV Pack #2
53 PC3
54 PC 4
55 PCO
56 PC 1
57 PC 2 > Extended DV Pack #3
58 PC3
59 PC 4

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

ETN: Extended track number

This field indicates the ETN acquired from the DTS of the first PES-V unit in the Pack-V. If
the number of video frames is O, it indicates the ETN acquired from the DTS of the first
PES-V in the next Pack-V.

The Pack-V information section indicates the structure and timing of the Pack-V unit.
NUMBER OF VIDEO FRAMES:
This field indicates the number of PES-V units in Pack-V. PES-V stuffing is not counted as

the video frame. When DATA-H is “0101b” (= V-END), the number of video frames shall be
set to FFh.
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DATA-H:

This data header indicates the Pack-V’s leading PES-V picture type.
0000b = Stuffing
0001b = I-picture
0010b = B-picture
0011b = P-picture
0100b = Copy-picture
0101b = V-END
0110b = Reserved
0111b = No information
1000b = No picture
1001b = Not editable
1010b = Reserved
1011b = Reserved
1100b = Reserved
1101b = Reserved
1110b = Reserved
1111b = Reserved

NOTE V-END indicates that Pack-V is the recording end point.
VBV DELAY:

This field indicates the vbv_delay of the first PES-V in the Pack-V unit.
HEADER SIZE:

This field indicates the total header size which is input to vbv_buffer divided by the video
rate step for a 90 kHz unit. Its value is calculated as follows, with a maximum value of

8 800 bytes.
HEADER SIZE = header_size + video_rate_step
(numbers should be round up after the decimal point)
where

header_size:

when Pack-V begins with an I-picture,

from the first byte of the sequence header code to the last byte of the

picture_start_code;
when Pack-V begins with a P-picture,

from the first byte of the picture_start code to the last byte of
picture_start_code.

DTS:

The DTS value of the first PES-V unit in Pack-V.
PF: Progressive frame

This flag indicates whether the video source is interlace or progressive.
0 = Interlace
1 = Progressive
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TF: Top field first
This flag takes the same value as the top_field_first of the PES-V having the earliest PTS
among Pack-V.

RF: Repeat first field
This flag takes the same value as the repeat_first_field of the PES-V having the earliest
PTS among Pack-V.

SFR: Source frame rate

This field indicates the progressive source frame rate.
0100b = 30 + 1,001 Hz
0011b = 25 Hz
0001b = 24 + 1,001 Hz
Others = Reserved
24 + 1,001 Hz corresponds only to the 1080i/60 system.
SEARCH DATA MODE:
This field indicates the type of recorded search data from the recording start point to the
recording end point.
b0: Reserved
b1: 8x speed search base data
b2: 8x speed search helper data
b3: Reserved
b4: 24x speed search data
b5: Reserved
b6: Reserved
b7: Reserved

The video mode section contains information about the video ES.
HORIZONTAL SIZE:

5A0h = 1 440 pixels
Others = Reserved
VERTICAL SIZE:

438h =1 080 lines
Others = Reserved
ASPECT RATIO:

0011b =9 + 16

Others = Reserved
FRAME RATE:

0011b = 25

0100b =30 + 1,001 Hz
Others = Reserved
BIT RATE:

It is measured in units of 400 bits/s.
F424h = 62 500 (25 Mbps)

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



- 62 - 61834-11 © IEC:2008(E)

VBV BUFFER SIZE:

It is defined as 16 x 1 024 x vbv_buffer_size.
1COh =448 (7 340 032 bits)
MPEG PROFILE:

100b = “Main”
Others = Reserved
MPEG LEVEL:

0110b = “High-1440"
Others = Reserved
VIDEO FORMAT:

0000b = Component
Others = Reserved

CHROMA:

01b = 4:2:0

Others = Reserved
GOP N:

01100b = 12 (1080i/50 system or 24p recording)
01111b = 15 (1080i/60 system)
Others = Reserved

GOP M:

011b =3
Others = Reserved
PEO, PE1, PE2: Pack data enable
This field indicates whether the pack data in the successive HD2 TTC, REC DATE and
REC TIME fields is valid or not.
PEO = 0: HD2 TTC is invalid
PEO = 1: HD2 TTC is valid
PE1 = 0: REC DATE is invalid
PE1 = 1: REC DATE is valid
PE2 = 0: REC TIME is invalid
PE2 = 1: REC TIME is valid
HD2 TTC: HD2 title time code
The TTC value of the PES-V which has the earliest PTS in the Pack-V unit.
Each field except TTC DF field should be the same as defined in IEC 61834-4.
TTC DF: TTC drop frame flag

0 = Non-drop frame time code

1 = Drop frame time code

The value of this TTC DF shall be set to 1b in 1080i/50 system.
REC DATE:

The REC DATE of the PES-V which has the earliest PTS in the Pack-V unit.
Each field should be the same as defined in IEC 61834-4.
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REC TIME:
The REC TIME of the PES-V which has the earliest PTS in the Pack-V unit.
Each field should be the same as defined in IEC 61834-4.

CGMS: Copy generation management system for video stream.

Definition is the same as for the audio frame pack (see 8.3.5).
REC ST: Recording start point
This flag indicates whether a Pack-V is included in the Pack-Unit at the recording start
point.
0 = Included
1 = Not included
ABST BF: ABST blank flag

0 = There exists discontinuity
1 = There does not exist discontinuity

Take the same value as the BF in the subcode sector whose ETN matches that acquired
from the DTS value of the current video frame pack.

Extended DV packs:
Those data shall be recorded for the CLOSED CAPTION packs (VAUX 5) or TR packs
(VAUX 6) specified in IEC 61834-4. Extended DV Pack #1 complies with the first PES-V in
Pack-V, extended DV Pack #2 complies with the second PES-V in Pack-V and extended

DV Pack #3 complies with the third PES-V in Pack-V. If extended DV data packs are not
used, a NO INFO pack shall be recorded as specified in IEC 61834-4.

8.3.7 DV multi-pack

The optional DV multi-pack (Table 44) may be used to store multiple instances of DV pack
data as specified in IEC 61834-4. Each DV pack contains 5 bytes. It can store CAMERA pack,
etc.

Keyword = 48h: Valid for all PES-V blocks in the Pack-V unit

Keyword = 49h: Valid for the first PES-V in Pack-V

Keyword = 4Ah: Valid for the second PES-V in Pack-V

Keyword = 4Bh: Valid for the third PES-V in Pack-V

As shown in Table 44, one DV multi-pack can store multiple DV pack data.
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Table 44 — DV multi-pack

I bit7 | bit6 | bitd | bit4 | bit3 | bit2 |

61834-11 © IEC:2008(E)

bit1 1 bit0 1

-

0 Keyword = 48h/49h/4Ah/4Bh

Length (5 X n)

PCO

PC 1

PC 2

> DV Pack #1

PC3

PC 4

PCO

© 0 N o g b~ W0 N

PC1

PC 2

-
o

> DV Pack #2

11 PC3

12 PC 4

PCO

PC 2

> DV Pack #n

1
1
1
1
1
1
1
' PC 1
1
1
1
1
1

PC3

5Xn+2 PC 4

8.3.8 ECCTB pack

This pack resides in the AUX-SYS group (see note in Table 40) and is specified by keyword =
50h. It has the structure shown in Table 45. The AUX-SYS sync block associated with this
ECCTB pack shall be recorded in a fixed position at the start of each ECC unit’'s 16 tracks
group, and at the beginning of the main data area (track number [3:0] = 0000b, sync block

number = 18).
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10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Table 45 - ECCTB pack

| bit7 | bit6 | bitb | bit4 | bit3 | bit2 | bit1 | bit0
0 Keyword = 50h
Length = 3Fh
.......................................................... LSB’ BF
................................ ABST cveveenrrnrenennenaenneaaenenns
<M.SB. ..................................................................
SF1 | SF2 SPH REE PT
................................................................... L.S.B>
................................. ETN aessssssssssssasssssassansansanas
<M.SB. ..................................................................
0 0 0 0 DATA-H
....................................................................... >
VBV DELAY LSB
<M.S.B. ..................................................................
HEADER SIZE
................................................................... L.S.B>
DTS
0 0 0 0 0 0 0 <MSB ..
PF TF | RF 0 SFR
AUDIO CC VIDEO CC
AUX-A CC AUX-V CC
AUDIO FRAME PACK SB NUMBER
AUDIO FRAME PACK
0 0 0 0 TRACK NUMBER
I-PICTURE POSITION
0 0 0 0 DATA-H
....................................................................... >
VBV DELAY LS8
<.|\./IS.B ..................................................................
HEADER SIZE

> ETN pack

1st Editable header
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

— 66 —

bit7 1 bit6 1 bit5 1 bitd I bit3 I bit2 1 bit! I bit0 I
.................................................................... e
S o
0 0 0 0 o | o | o |eu-
PF TF RF 0 SFR
AUDIO CC VIDEO CC
AUX-A CC AUX-V CC
AUDIO FRAME PACK SB NUMBER
0 0 0 0 A TRAGK NOMIBER
I-PICTURE POSITION
EDIT STATUS
SEARCH DATA MODE
SEARCH PCC
SEARCH UNIT NUMBER
BIT RATE INDEX 0 FS
COMPRESS MODE CHANNEL MODE
ACLY OPTION
......................... HOR|ZONTALS|ZE LSB’
0 0 0 O
........................... VERTICAL SIZE LSB’
0 | o | 0 | 0 |
ASPECT RATIO FRAME RATE
............................... I
0 0 0 0 0 0 [dyggpreereeee
.......................... VEVIEURFERISIZE I T
0 0 0 0 0 0 <MSB .............
0 MPEG PROFILE MPEG LEVEL
0 VIDEO FORMAT CHROMA 0 0
GOP N GOP M
0 0 0 0 0 0 0 PE
BF [TTCDF NS of UNITS of FRAMES
1 L UNITS of SECONDS
1 NS 2L UNITS of MINUTES
1 1 e UNITS of HOURS
CGMS 0 0 0 0 0 0

61834-11 © IEC:2008(E)

2nd Editable header

Audio mode

}Video mode

HD2 TTC
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ABST: Absolute track number
The same value as the ABST of the subcode on the track where this ECCTB pack is
recorded.

BF: Blank flag

0 = Discontinuity exists before this absolute track number
1 = Discontinuity does not exist before this absolute track number
ETN pack:
The same value as ETN pack of the subcode on the track where this ECCTB pack is
recorded.
1st edit point header / 2nd edit point header:
When the lead-byte of Pack-Unit or Edit Pack-Unit is recorded in the ECC unit, two sets of

Pack-Unit or Edit Pack-Unit information may be recorded in the 1st and 2nd edit point
header sections of the ECCTB in the ECC unit.

The information of the first edit point is recorded in the 1st edit point header.

The video mode section of the ECCTB records the same values as the video frame pack
of the Pack-Unit specified by the 1st edit point header.

When there is no edit point in the ECC unit, DATA-H of the edit point header is set to
0111b, and the video mode section inherits the information of the last Pack-Unit.

When Edit Pack-Units occur in sequence, only the information of the first Edit Pack-Unit is
recorded in the edit point header.

This eliminates old Edit Pack-Units as much as possible whenever editing is repeated.
DATA-H:
DATA-H value for the first PES-V in the Pack-Unit. It has the same value as DATA-H of

the associated video frame pack. If an editing point does not exist then the value should
be 0111b.

VBV DELAY:
The value of vbv_delay of the first PES-V in the Pack-Unit. It is the same value as
vbv_delay of the video frame pack.

HEADER SIZE:
The value of header size of the first PES-V in the Pack-Unit. It takes the same value as
the header size field in the video frame pack.

DTS:

DTS of the first PES-V in the Pack-Unit.
AUDIO CC:

The CC value of the first PES-A sync block in the Pack-Unit.
VIDEO CC:

The CC value of the first PES-V sync block in the Pack-Unit.
AUX-A CC:

The CC value of the first AUX-A sync block in the Pack-Unit.
AUX-V CC:

The CC value of the first AUX-V sync block in the Pack-Unit.
AUDIO FRAME PACK SB NUMBER:
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Sync block number of the audio frame pack that exists in the ECC unit.
AUDIO FRAME PACK TRACK NUMBER:

The 4 bits by the side of LSB of the track number of the audio frame pack in the ECC unit.
I-PICTURE POSITION:
The number of frames from the last I-picture (DTS order) to the first frame of the present
Pack-V.
EDIT STATUS:
This counter is reset to 0 at the recording start point and increases to FFh with each ECC
unit. It is used to identify edited points.
SEARCH DATA MODE:
This field indicates the type of recorded search data available from the recording start
point to the recording end point.
b0: Reserved
b1: 8x speed search base data
b2: 8x speed search helper data
b3: Reserved
b4: 24x speed search data
b5: Reserved
b6: Reserved
b7: Reserved
SEARCH PCC: Search picture change counter
This field is reset to 0 at the recording start and recording end points. This field counts
cyclically from 1 to 3 whenever a scene change occurs (see 8.4.3.6).
b0, b1: PCC in 8x speed search SB header (see 8.4.3.2)
b4, b5: PCC in 24x speed search SB header (see 8.4.3.2)
Others: Reserved
SEARCH UNIT NUMBER:
This field indicates the 8x speed search unit number of the ECC unit. When the search
sync block contains valid search picture data, its value increments cyclically from 00h to
08h with each ECC unit. When the search sync block does not exist in the ECC unit, its

value shall be set to 09h. When the search sync block contains invalid search picture data,
its value shall be set to FFh.

PE: Pack data enable

This flag indicates whether the pack data in the following HD2 TTC section is valid.
PE = 0: HD2 TTC is invalid
PE = 1: HD2 TTC is valid
HD2 TTC: HD2 title time code
FRAMES, SECONDS, MINUTES and HOURS shall be same as the TTC of the subcode on
the track where this ECCTB pack is recorded.

BF shall be same as the ABST of the subcode on the track where this ECCTB pack is
recorded.

TTC DF: TTC drop frame flag

0 = Non drop frame time code

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



61834-11 © IEC:2008(E) ~ 69 -

1 = Drop frame time code
The value of this TTC DF shall be set to 1b in 1080i/50 system.
CGMS: Copy generation management system

This value shall be the same as that contained in the video frame pack (see 8.3.6).
8.3.9 Other packs
8.3.9.1 NO INFO pack

This pack is the constant length AUX which is defined with keyword = 3Fh. The 4 bytes of
data shall be set to FFh and have no information.

Table 46 — NO INFO pack

1 bit7 | bit6 | bitd | bitd | bitd | bit2 | bit1 | bit0

N
o

Keyword = 3Fh

2 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1

8.3.9.2 Maker option pack

This pack is reserved for each manufacturer to realize the maker's options. The keyword
range is defined as 70h to 7Eh.

Table 47 — Maker option pack

I bit7 | bit6 | bitd | bit4 | bit3 | bit2 | bit1 | bit0

1 0 Keyword = 70h to 7Eh
2 Length = n
3 MAKER CODE
4 Option
Vo : -
: 1 1 1
n+2 Option
MAKER CODE:

To be defined.
Option:

To be defined.
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Null pack
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This pack is the variable length AUX which is defined by keyword = 7Fh. The data are set to
FFh except for the keyword and the length value.

8.3.94

Table 48 — Null pack

I bit7 | bit6 1 bit5 | bit4 | bitd | bit2 | bit1 | bit0 |

1 0 Keyword = 7Fh

2 Length = n

%) 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1

: 1 1 L

: 1 1 1
n+2 1 1 1 1 1 1 1 1

VBV pack

The VBV pack is optional data in the AUX-V group and defined with keyword = 45h. It
contains VBV information for each PES-V unit in the Pack-V. The value assigned to the length
byte is 5x the number of PES-V units in the Pack-V (see Table 49).

Table 49 — VBV pack

bit7 1 bit6 1 bitd | bit4 | bit3 | bit2 | bit1 | bit0 |

1 0 Keyword = 45h

2 Length = (5 x n)

T PSS LSBy, |
ol YR T
5 HEADER SIZE

[ R T T T LSB».
T LS E PICTURE SIZE ...
8 b LSBy, |
o f¥E . VBVDEAY T
10 HEADER SIZE

T T LSBy, |
I 5 — PICTURE $IZE ———————————
13 B LSBy,
R DU VBV LAY
15 HEADER SIZE

16 B LSBy,.
7 lSE o

VBV DELAY:

This field indicates the PES-V vbv_delay value.

L

.

for 1st PES-V
in Pack-V

for 2nd PES-V
in Pack-V

for 3rd PES-V
in Pack-V
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HEADER SIZE:

This field indicates the PES-V total header size. Its value is calculated in the same manner
as the HEADER SIZE of the video frame pack.

PICTURE SIZE:

This field indicates the PES-V picture size. Its value is calculated as follows.
PICTURE SIZE = picture_size + video_rate_step
(numbers should be rounded up after the decimal point)
where
picture_size:

indicates the number of bytes, counting from the next byte of picture_start code to the
last byte of picture_data in the PES-V;

video_rate_step = 25 000 000/ 8 + 90 000.
8.3.10 AUX data at the editing point
8.3.10.1 Audio frame pack at the editing point

The edit AUX-A in an Edit Pack-Unit with only PES-V stuffing (see Figure 19) shall include an
audio frame pack with the following field restrictions.

e NUMBER OF AUDIO MUTE FRAMES: This field shall be set to Oh.
e NUMBER OF AAU: This field shall be set to Oh.

When the previous Edit Pack-Unit contains only PES-V stuffing, the present Edit AUX-A shall
include an audio frame pack with the following field restrictions.

e ETN: This field shall be set to the value of ETN in the previous Pack-Unit.
e AUDIO PTS: This field shall be set to the value of AUDIO PTS in the previous Pack-Unit.
8.3.10.2 Video frame pack at the editing point

An edit AUX-V in an Edit Pack-Unit which contains only PES-V stuffing (see Figure 19) shall
include a video frame pack with the following field restrictions.

e NUMBER OF VIDEO FRAMES: This field shall be set to 00h.

When the previous Edit Pack-Unit contains only PES-V stuffing, the present edit AUX-V shall
include a video frame pack with the following field restrictions.

e ETN, DTS: These fields shall take the same value as those in the previous Pack-Unit’s
video frame pack.

e VBV_DELAY, HEADER_SIZE: These fields shall take the same value as those in the pre-
recorded Pack-Unit’s video frame pack.

8.4 Search data

8.4.1 Introduction

In the recording format, search sync blocks are allocated for the recording of search data.
There are two recording patterns, one for 8x speed search data and the other for 24x speed
search data. Recording of 8x speed search data is mandatory while that of 24x speed search
data is optional.

8.4.2 Recording pattern of search data

The recording positions for both 8x speed search data and 24x speed search data are defined
below. Refer to Figure 26 for the arrangement of the search sync blocks in the ECC unit.
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8x speed search data is recorded repeatedly, once within each ECC unit, 34 units of search
sync block data (search data number 0 to 33) are recorded on some three minus azimuth
tracks. Those track number and sync block number are shown in Table 50.

24x speed search data is recorded repeatedly, once within each 3 ECC units, 12 units of
search sync block data (search data number 0 to 11) are recorded on some three plus
azimuth track. Those track number and sync block number are shown in Table 51.

The 24x speed search data shall be recorded within the SPH = 0 interval (see 8.3.4 for SPH
details).

Table 50 — Configuration of search sync blocks for 8x speed search

Azimuth = -
Track pair Sync block | Search data Track pair Sync block | Search data Track pair | Syncblock | Search data Track pair Sync block | Search data

No.[2:0] No. No. No.[2:0] No. No. No.[2:0] No. No. No.[2:0] No. No.
86 17 44 0 78 0 95 17

87 18 45 1 79 1 96 18

88 19 46 2 80 2 97 19

89 20 47 3 81 3 98 20

90 21 48 4 82 4 99 21

91 22 49 5 83 5 100 22

92 23 50 6 84 6 101 23

93 24 51 7 1 85 7 102 24

94 25 52 8 86 8 103 25

95 26 53 9 87 9 104 26

96 27 54 10 88 10 105 27

97 28 55 11 89 11 106 28

98 29 56 12 90 12 107 29

99 30 57 13 91 13 108 30

100 31 58 14 92 14 109 31

101 32 59 15 93 15 110 32

0 102 33 1 60 16 94 16 2 111 33
103 17 61 0 112 17

104 18 62 1 113 18

105 19 63 2 114 19

106 20 64 3 115 20

107 21 65 4 116 21

108 22 66 5 117 22

109 23 67 6 118 23

110 24 68 7 119 24

11 25 69 8 120 25

112 26 70 9 121 26

113 27 71 10 122 27

114 28 72 11 123 28

115 29 73 12 124 29

116 30 74 13 125 30

117 31 75 14 126 31

118 32 76 15 127 32

119 33 77 16 128 33
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Table 51 — Configuration of search sync blocks for 24x speed search

Azimuth = +
Track pair | Syncblock | Search data Track pair | Syncblock | Search data Track pair | Syncblock | Search data

No.[2:0] No. No. No.[2:0] No. No. No.[2:0] No. No.
45 0 62 4 47 0

46 1 63 5 48 1

47 2 64 6 49 2

48 3 65 7 50 3

51 0 67 4 52 0

52 1 6 68 5 53 1

53 2 69 6 54 2

54 3 70 7 55 3

57 0 72 4 57 0

58 1 73 5 58 1

59 2 74 6 59 2

60 3 75 7 60 3

63 0 62 0

64 1 63 1

65 2 64 2

66 3 65 3

2 72 8 U 71 8
73 9 72 9
74 10 73 10

75 11 74 11

77 8 77 8

78 9 78 9
79 10 79 10

80 11 80 11

82 8 83 8

83 9 84 9
84 10 85 10

85 11 86 11

87 8 89 8

88 9 90 9
89 10 91 10

90 11 92 11
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Tape travel
-—
Azimuth — + — + — + — + — + — + — + — + — 4+ - + — + — + -+ -+ -+ -+ -+ -+ -+ -+ -+ - + — + - +
138
137

Sync block

i
R

Head scan

ETN[B3:0] [o[7[2[3]215 6] 8]ofof izfafafslol 12131 2[5 617 18 [rof ielaas[o [ 112 131215 [6 17 18 [o ol fizfiafialis]

Track pair
Noppo] LOTT]2]3Ta]5 6 70 ] 12 3 a6 6 7 ]ol1]2]3]a]5]6]7]

SPH [ 0 I 1 I 2 ]

== : For 8x speed
EEE : For 24x speed

IEC 160/08
Figure 26 — Recording pattern of search data

8.4.3 Search data processing
8.4.3.1 Search sync block

The search sync block consists of a 1 byte SB header (byte position number 5), a 5 bytes
search SB header (byte position number 6 to 10) and a 90 bytes of search picture data (byte
position numbers 11 to 100) as shown in Figure 27. The search sync block parameters are
stored in the search SB header (see 8.4.3.2), and 720 bits of data are stored in the search
picture data area. Search picture data are described in 8.4.3.4.

Byte position number

5 6 7 8 9 10 11 12 —=mmmmmm - 98 99 100
heSa%er Search SB header Search picture data
1byte 5 bytes 90 bytes (720 bits)
IEC 161/08

Figure 27 — Structure of search sync block

8.4.3.2 SB header and search SB header

The SB and Search SB headers are shown in Table 52.
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Table 52 — SB header and search SB header

p%yi(t?n I bit7 | bit6 | bitd 1 bit4 | bit3 | bit2 | bit1 | bit0
5 Data type(110b) SBSC SSPD 0 SB header
6 | DCF SB X ADDRESS )
7 0 SB Y ADDRESS
8 PCID PCC PACK HEADER }Search SB header
9 SEARCH PACK DATA 1
10 SEARCH PACK DATA 2 )
Table 53 — Search pack data
PACK HEADER SEARCH PACK DATA| L/H Meaning
00000b SH L The first half of search header (see 8.4.3.4)
00001b SH H The second half of search header (see 8.4.3.4)
00010b HD2 TTC L The first half of HD2 TTC
00011b HD2 TTC H | The second half of HD2 TTC
00100b REC TIME L The first half of REC TIME
00101b REC TIME H The second half of REC TIME
00110b REC DATE L The first half of REC DATE
00111b REC DATE H The second half of REC DATE
01000b ETN L SEARCH PACK DATA1 = 00000000b, SEARCH PACK DATA2 = ETN [7:0]
01001b ETN H SEARCH PACK DATA1 = ETN [15:8], SEARCH PACK DATA2 = ETN [23:16]
01010b BINARY GROUP L | The first half of BINARY GROUP
01011b BINARY GROUP H The second half of BINARY GROUP
01100b to 11110b Reserved Reserved
11111b NO INFO No information
SB header:
See 8.1.2.

DCF: Discontinuity flag

0 = Stream is continuing

1 = Stream is not continuing

If DCF = 1, a DIT shall be inserted into the TS.
SB X ADDRESS:

X address of the first macro block in the search sync block.
SB Y ADDRESS:

Y address of the first macro block in the search sync block. In the case when SB Y
ADDRESS = 0, all search picture data is 0 and invalid.
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PCID: Picture class ID

0 = Base data
1 = Helper data
PCC: Picture change counter
This field is reset to 0 at the recording start and recording end points. This field counts
cyclically from 1 to 3 whenever a scene change occurs (see 8.4.3.6).
PACK HEADER:

The 5-bit pack header defines the type of SEARCH PACK DATA as shown in Table 53.
SEARCH PACK DATA:

2 bytes of search data information can be stored in SEARCH PACK DATA 1 and SEARCH

PACK DATA 2 (see Table 52).

The values of HD2 TTC, REC DATE and REC TIME take the same values as those of the
Pack-Unit containing the |-picture that was used to create the search picture data with
earliest PTS or DTS.

ETN takes the same value as the ETN of the Pack-Unit containing the I-picture that was
used to create the search picture data.
8.4.3.2.1 SH pack

If PACK HEADER = 00000b, the SH-L pack is stored in SEARCH PACK DATA 1. If PACK
HEADER = 00001b, SH-H is stored in SEARCH PACK DATA 2. The SH-L and SH-H packs
describe the video stream recorded in the main sector. The data structure is defined in
Table 54.

Table 54 — Data structure of search header

p%)izi:" 1 bit7 | bit6 | bits | bit4 | bit3 | bit2 | bit1 | bit0
8 | PCID PCC PACK HEADER = 00000b
shL| o SFR CGMS  |REC ST|ABST B SEARCH PACK DATA 1
10 ASPECT RATIO FRAME RATE SEARCH PACK DATA 2
8 | pciD PCC PACK HEADER = 00001b
sHH| o9 HORIZONTAL SIZE SEARCH PACK DATA 1
10 VERTICAL SIZE SEARCH PACK DATA 2

SFR: Source frame rate

This field indicates the source frame rate.
0100b = 30 + 1,001 Hz
0011b = 25 Hz
0001b =24 + 1,001 Hz
Others = Reserved

CGMS: Copy generation management system

This value shall be the same as that contained in the video frame pack (see 8.3.6).
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REC ST: Recording start point

This flag takes the same value as REC ST in the video frame pack in the Pack-Unit that
contains the I-picture used to create the search picture data.

ABST BF: ABST blank flag

0 = There exists discontinuity
1 = There does not exist discontinuity

The value shall be the same as the value of ABST BF in the video frame pack of the Pack-
Unit that contains the |-picture used to create the search picture data.

ASPECT RATIO:

0011b =9 + 16
Others = Reserved

FRAME RATE:

0011b = 25
0100b = 30 + 1,001

Others = Reserved
HORIZONTAL SIZE:

Number of active pixels per line/8
B4h = 1 440/8 pixels (fixed)

VERTICAL SIZE:

Number of active lines per frame/8
87h =1 080 / 8 pixels (fixed)

8.4.3.3 Configuration of search pack
8.4.3.3.1 Configuration of search pack for 8x speed search

The SEARCH PACK DATA for the 8x speed search is shown in Table 55.
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Table 55 — Configuration of search pack for 8x speed search

Search data No. SEARCH PACK DATA L/H Search data No. SEARCH PACK DATA L/H
0 SH L 17 SH L
1 SH H 18 SH H
2 HD2 TTC L 19 ETN L
3 HD2 TTC H 20 ETN H
4 REC TIME / NO INFO L 21 BINARY GROUP / NO INFO L
(5) REC TIME / NO INFO H 22 BINARY GROUP / NO INFO H
6 REC DATE / NO INFO L 23 BINARY GROUP / NO INFO L
7 REC DATE / NO INFO H 24 BINARY GROUP / NO INFO H
8 SH L 25 SH L
9 SH H 26 SH H
10 ETN L 27 HD2 TTC L
11 ETN H 28 HD2 TTC H
12 BINARY GROUP / NO INFO L 29 REC TIME / NO INFO L
13 BINARY GROUP / NO INFO H 30 REC TIME / NO INFO H
14 BINARY GROUP / NO INFO L 31 REC DATE / NO INFO L
15 BINARY GROUP / NO INFO H 32 REC DATE / NO INFO H
16 NO INFO 33 NO INFO

8.4.3.3.2 Configuration of search pack for 24x speed search

The SEARCH PACK DATA for the 24x speed search is shown in Table 56.

Table 56 — Configuration of search pack for 24x speed search

Search data No. SEARCH PACK DATA L/H
0 SH
SH
HD2 TTC
HD2 TTC
REC TIME / NO INFO
REC TIME / NO INFO
REC DATE / NO INFO
REC DATE / NO INFO
ETN
ETN
BINARY GROUP / NO INFO
BINARY GROUP / NO INFO

—_

Ol N|J]ojo|B~]|JW]IDN

-
o

I|r|T|rr|T|- ||| |||

—_
—_

8.4.34 Search picture data

|-pictures from the video stream should be used to create search picture data. As shown in
figure 28 an I-picture, equal to 1 440 pixels horizontally and 1 088 lines vertically, consists of
90 x 68 macro blocks (MB). Each macro block consists of 6 types of 8 x 8 pixel DCT blocks
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Y0, Y1, Y2, Y3, Cg, Cr. Search picture data for the 8x and 24x speed search modes is made
from the DC coefficient of each DCT block as described below.

8x speed search data

8x speed search data consists of base data and helper data. This base data consists of 6
bits of Y0 data and 5 bits Cg, Cr data which provide the basic outline of the search picture,
and 6 bits Y1, Y2 and Y3 helper data, which improves the quality of the search picture.

These data are packed into the 720 bits of search picture data in the search sync block
(Figure 29). 8x speed search data divides each frame into 9 ECC units. The base data is
recorded in the first 4 ECC units and the helper data in the latter 5 ECC units (see Figure
30). Every ECC unit is assigned the 8x speed search unit number (0 to 8). Figures 31 and
32 illustrate both the layout of the base data and the helper data in relation to the video
screen, and also the relationship between the 8x speed search unit number and the
search data number (see 8.4.2).

24x speed search data

24x speed search data consists of 6 bits of YO data and 5 bits of Cg, Cg data. 24x speed
search data from 1 frame is recorded into 12 ECC units (see Figures 33 and 34). As
shown in the figures, every ECC unit is assigned the 24x speed search unit number (0 to
11). Figure 35 illustrates the layout of the 24x speed search data in relation to the video
screen, and the relationship between the 24x speed search unit number and the search
data number (see 8.4.2).

1 440 pixels
90 MB

A
\J

Macro block X address =0
Macro block Y address = 1

1 088 lines
68 MB

\_ Macro block X address = 89
Macro block Y address = 68

1 macro block

YO ! Y1 A
6 bits } 6 bits 16 Cs Cr
8 Tv2 vzl | pbeels 5 bits 5 bits
pixels L | 6 bits ! 6 bits v
8 pixels 16 pixels

IEC 162/08

Figure 28 — Macro blocks for search picture
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~ 720 bits -
Base data for MBO MB1 MB2 MB43 MB44
8x speed search
or YO [CB|[CrR]IYO|CB|CrR|]YO|CB |CRrR YO|[CsB|CrR] Y0O| CB|CRr
24xspeed s bits|5 bits 5 bits|6 bits|5 bits|5 bits |6 bits|5 bits |5 bits 6 bits|5 bits|5 bits|6 bits|5 bits|5 bits
MBO MB1 MB2 MB38 MB39
Helper data for Yyt | y2|vyslvyt|y2|vys]vyt]vy2]vs yi|lvy2 | va|vt|vy2]|v3
8x speed search | g pits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits | 6 bits 6 bits [ 6 bits | 6 bits | 6 bits | 6 bits | 6 bits
IEC 163/08
Figure 29 — Structure of search picture data
_ 1 search picture (144 tracks) _
8x search unit 3 4 5 6 7 8
number
N N N N
§§§ §§§ §§§ §§§ §§§
N
A S _
(Base data) (Helper data)
IEC 164/08

Figure 30 — Configuration of 8x speed search data

90 MB
< > 8x search unit
Data for 1 sync block (45 MB
P y! ( ) ] number
< >
_“_ |« 1
N 4 |3
V) T |« 0
|2
|1
[o) s} |3
z J |« 0
2
1
A I~ |« 3
o J |0
j2
1
a3 v |« 3
L9) 7 |« 0
|2
1
Q O |3
(9] v 0
|2
1
10 11 3
LAY LI} |0
2
1
s} 412 |3
=z LK®) |« 0
|2
1
EW] EW~ 3
e i J |« 0
4—%
|
68 MB 12 17 |3
1A 7 |« 0
|2
1
Z ) 410 |3
11°) o |0
2
1
20 21 j«3
ZzY Z1 |« 0
2
1
[sYs) [oYo) |3
zZ Z9 0
|2
1
24 oY~ |« 3
Z5 y4v) |0
2
|1
[aYA 27 3
zO ry | |« 0
2
|1
[aYe) 20 j«3
r4e) zJ |0
j2
1
[>Ya) 24 j—3
IJY [ | |« 0
|2
|1
29 29 j«3
4 JZ JI |« 0
- X j2

N\
Search data number
IEC 165/08

Figure 31 — 8x speed search base data on video screen
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P 90 MB _ | 8x search unit
<
| number
A 7 . I : 3 : I 7 < 8
T 5 T 5 <
I L I g
Q 1 1 1
7 I 3 I rs
T : 7 . I : g .
<
T I 10 T < 7
11 : T = 17 : I = 13
I 1 0]
T - T 7 T
3 T I = 4 T I - 5
<
I g T g < 6
1 = I : 13 = I 1|4
I 12 I
| 0 1 1 ﬁ
rs 2 I : 5 . I £
<
I 7 T g < 5
I 9 I 10
17 I 1 I
13 ; | 5 14 T 1 7 i3
1 1 | 2
3 I 7 I
5 I 5 I 7
I g T 3
. 12 10 I . 13 - |
68 MB 17 T 15 T 16 <+ 4
I 17 T 15
I 19 T 70
Vil T 7 T
il : I = z; : T 25
T T
~ 30 Zlﬁ I — 371 z I
1 Lvd
1 18 1
T 20 i T = Vil 1
<
2 I : 27 = I : a—ﬁs - 9
T 29 I 30
31 I Kyl I
3 1 1 1 18
T 19 T 0
. 23 <1 I . 24 = |
<
T T 27 < 6
= T i % I yi
I 30 I 31
K2 I o 1
17 I 18 1 19
I I 2. 20 I L 23 .
<
ZS I 25 1 - 7
26 I 27 T 28
I 29 I 30
I 31 I 32
33 1 9 1
10 | 17 I 1 < 8
n I - T3 N I 17 <

Search data number

IEC 166/08
Figure 32 — 8x speed search helper data on video screen
1 GOP
(150 tracks)
P 1 200 tracks -
1 search picture 1 search picture
_ 600 tracks P 600 tracks _
24x searchunit ol | fgf 1o} | al | faf | 5] | 6] | fzf | le] | [e| | fid | frd ol | 1| [ I | 13| | [l | (5] | 16l | [z | fe] | tel | fil | it
number
8x search unit
number
24x speed search data IEC 167/08

Figure 33 — Configuration of 24x speed search data (1080i/60 system)
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1 GOP
(144 tracks)

< »
<

1 152 tracks

A
\ 4

1 search picture 1 search picture
576 tracks 576 tracks

A
\/
A
\ 4

24x search unit ol | 41 [ 12| [ 18] | laf | 5[ | 6] | [7] | l8] | 1e] | Kol | [ | [of | f4) | [2] | 1ol | laf | Is{ | [6] | 7] | (8] | |e] | kel | fd
number

8x search unit

number
24x speed search data IEC  168/08
Figure 34 — Configuration of 24x speed search data (1080i/50 system)
[ 90 MB »| 24x search unit
number
A pat
|3
|« 9
j«—6
U | e 0
<8
|« 5
|2
|7
|4
1
|10
|3
|9
|6
7 3 |« 0
|« 8
|5
|2
|7
|4
-1
|10
|3
|9
|« 6
Py o) |« 0
8
|« 5
2
|7
68 MB <4
|10
|3
|9
|6
[a) 7 <0
|« 8
|5
|2
|7
|4
1
|10
3
9
|« 6
pat g |« 0
|8
|« 5
2
|7
4
<1
|10
|3
<9
|« 6
1 11 e 0
|« 8
5
|2
|7
|4
v i = patf
Search data number
IEC 169/08

Figure 35 — 24x speed search data on video screen
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8.4.3.5 Relation between search data and video frame

The relationship between the search data and the video frame is specified in Figures 36
(1080i/60 system) and 37 (1080i/50 system).

8x speed search

9 search picture data (derived from an I-picture) are recorded to first contiguous 9 ECC
units corresponding to 1 GOP of video frames.

24x speed search
12 search picture data (derived from an I-picture) are recorded repeatedly, once every 3
ECC units, in the area corresponding to 4 GOPs of video frames.
Subclauses 8.4.2 and 8.4.3.4 should be referred to for the ECC unit positions with search
picture data.

The first search picture data derived from the I-picture is inserted into the ECC unit according
to the following condition.

(A-16)<B=<A

A: ETN of ECCTB of the ECC unit including the first search picture data.

B: ETN obtained from DTS of I-picture.

__ 1GOP (N=15, 150 tracks)
Video frame | B|B BIB\PIBIBIPIBIBIPIBIBIP?IBIlIBIBIPIBIBIPIBIBIPIBIBIPIFS\B\
| 160 tracks | 144 tracks | 160 tracks | 144 tracks |
< » »|le la—

TS e 1z ls e 7 o ke aADGEE
search data ' s

24x speed
ko) umc-_t B EH B H B B @
uni

IEC 170/08
Figure 36 — Relation between search data and video frame (1080i/60 system)
1 GOP (N=12, 144 tracks)

Video frame E]EJ B(B|P|B|B|P|B|B|P|B[B| | BIBIPIBIBIPIBIBIPIBIB“BIBIPIBIBIP\BI B|P|B|B|1|B|B|P|B|B|P|B|B|P|

144 tracks 144 tracks 144 tracks 144 tracks
8x speed
[ [1] 0[1]2]3]4]5][6[7]8 0/1[2]3]4[5]6[7]8
24x speed i
Kl e 0 B B B B @ 0 B B @ o

1 ECC unit

IEC 171/08

Figure 37 — Relation between search data and video frame (1080i/50 system)
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Search system data

-84 —

61834-11 © IEC:2008(E)

Search system data records invalid search picture data in invalid tracks at the start of
discontinuous recording (see Figures 38 and 39) or in ECC unit at the end of recording (see

Figures 40 and 41). PCC shall be set to 00b.

"Invalid" tracks period

< >

150 tracks

150 tracks

< »la »
<« Ll B Ll

ETN /10 Ja|-7|s}s|«]-s]-2]-1]o] 1]2]3[4[5]6]7]8]o}io11

12]13}14]15}1 6|1 7}1 8}t o]oo]21]22]23]24]e5 26| 7]28]os)s0}s1]32}s3]34]35 |36 |3 7]8fs]40]41)a2]

ECC unit

ECC unit which
contains

8x search sync block "Invalid” search

picture data

5 period : :
3 > ; :
E apbRess 0] | Other than 0 1 C
%) | . C '
s< ocr [T ] [ 0 | C
© o ' [ '
a PCC ]
3 — I : I : I I:
= : : : o
SEARCH PCC ; : —
g : ' 1 ! 2 ]
£ < SGRer T mNAEAEERENNAEAEEREE
O
p DcF | 1 | 0

IEC 1

Figure 38 — Management example at the start of discontinuous recording

"Invalid" tracks period

< »

¢

(1080i/60 system)

144 tracks

144 tracks

< »
¢ >

< »
< >

ETN /12 |-8]-7]-6[-5] 4] -3] -2] -1

of1]2]3]4]s|e]7]s]o]10]11]12][13[14]15]16]17|18]19]20]21

22|23]2425]26]27] 28| 29]30] 31] 32[33] 34|

ECC unit

ECC unit which
contains
8x search sync block | "Invalid" search
picture data

5 period E E
3 > ; :
£ aobbss [0 ] [ Other than 0 I
%) | . ' !
s< ocr [T 1] I 0 ]
®© | ' ' '
g pec [0 ] I 1 | 2 |
& : : : :
= : : : :
g SEARZ%)I(—; PCC I - I > I
5 < Sovses  L—Fn 1 [T 12312156 7 [elol 123 4 5 6] 7 8]
O

o ocF | 1 | 0

IEC

Figure 39 — Management example at the start of discontinuous recording

(1080i/50 system)

72/08

173/08
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150 tracks 150 tracks 150 tracks

< »la »la »
< P> < P& '

ETN /10 [ssopoleile2lesledesieslerledlesrolrlrlralralrslrelrzlrafrofsops 1j2fp3pp4les|es[s7[sslsfooo1]o2]osle4]os]os o7]os eshodo]

ECC unit .\
ECC unit which ECC unit of ECCTB pack

contains _ that DATA-H is V-END
8x search sync block™ |

Invalid searchipicture data

5 : o >l e
'8 : ' '
2 o | Other than 0 ] [Other thano |0
o : . —
5 DCF l 0 ] | 0 il |
g ’ 1L -
3 PCC | 1 | 2 1 | 3 0]
& : : P -
£ i : . gk
SEARCHPCC | — i
g (8%) l 1 | 2 o 3 [0]
g SEARCHEINIT [oliT2sT4]sTe]7]8ol1o]3 4a]s 67 8o ol 1] 2[3] 4]
O 1
wm DCF 1 0 I

IEC 174/08

Figure 40 — Management example at the end of recording (1080i/60 system)

144 tracks 144 tracks 144 tracks

< »la »la »
<<% L ) Ll Bl >

ETN /12 [s8|s9]60[61]62]63]64]65]66]67]68]69] 70| 71| 72| 73| 74| 75| 76| 77| 78] 79]80] 81] 82| 83] 84|85 86| 87 88| 89| 90 91| 92[ 93

ECC unit .\
. . ECC unit of ECCTB pack
B ontaina b LR G
contains

8x search sync block ) N
: Invalid search:picture data

z E |-
el '
© L
E ADSD??ESS | Other than 0 0
n L TR
5 DCF l 0 |
o . -
oL pee | 1 [ 2 | IR
& : : : .
£ : ] i .
SEARCHPCC | + ; —
g (8%) | 1 I 2 | 3 [0]
£ < SENReR"T folrf2]sf4]sle]7]8lofr]2]3]4[of6]7]8l01]2]3]4 ]
O H
= DCF l 0 ]

IEC 175/08

Figure 41 — Management example at the end of recording (1080i/50 system)

8.5 Subcode signal processing
8.5.1 Introduction

The subcode signal shall conform to IEC 61834-2, Clause 8. However, in this format, the
subcode data does not support the APT saving area (see Figure 11).

8.5.2 ID data

The structure of the ID data is shown in figure 42. The value of AP3 shall be set to 000b.
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Sync block [« IDO ID1 >
number MSB LSB
0 FR AP31 -= BF Syb3 Syb2 Syb1 Sybo

1 FR Sklp -] TT—— Syb3 Syb2 Syb1 Sybo

2 FR Skip «- - - Sybs| Syb, | Syb4 | Sybg

MSB

3 FR Skip ~= BF | Sybs| Syb, | Syb4 | Sybg

4 FR Skip ] "=~ | Sybs| Syb,| Syb4| Syby

5 FR Ski - - F~- Sybs| Syb, | Syb4 | Syb

Ip <MSB yD3| SYb2| Sybq| SYybg

6 FR AP31 -~ BF Syb3 Syb2 Syb1 Sybo

7 FR Skip o 4~ | Sybs| Syb,| Syb,| Sybg

8 FR Ski Sod - Sybs| Syb, | Syb4 | Syb

p <MSB yb3 | SYb2| SYyb1| SYybg

9 FR Skip - BF Syb3 Syb2 Syb1 SYbO

10 | FR Skip o ==~ | Sybs| Syb,| Syb4| Sybg

11 FR 0 «- - - Sybs| Syb, | Syb4 | Syb

V) yD3 | SYD2 | SYbq| SYbg

8.5.3 Subcode data

Figure 42 — Structure of ID data

Where AP3:
ABST:

BF:
Syb:

Application ID of subcode
Absolute track number
Blank flag

Sync block number

IEC 176/08

The subcode consists of 5 bytes in a subcode sync block, which makes a pack as described

in IEC 61834-4.

8.5.3.1 Subcode data for user's tape

Table 57 shows the subcode data for user's tape. The ETN pack (see 8.3.4) and TITLE
BINARY GROUP pack shall be recorded in the optional area. The ETN pack header shall be
assigned the value 97h. The subcode data for a video frame are separated into two halves.
The first half contains an ETN pack, a TITLE TIME CODE pack, a TITLE BINARY GROUP
pack and a NO INFO pack. The second half contains an ETN pack, a TITLE TIME CODE pack,
a VAUX REC DATE pack, a VAUX REC TIME pack, an AAUX REC DATE pack, an AAUX
REC TIME pack and a NO INFO pack. Details of each pack are given in IEC 61834-4.
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Table 57 — Subcode data for user’s tape

Sync block Subcode data
number First half of a video frame Second half of a video frame

0 ETN ETN

1 ETN or TBG ETN Optional area
2 ETN ETN

3 TTC TTC

4 TTC or TBG or NOI VRD or ARD or NOI

5 TTC VRT or ART or NOI

6 ETN ETN

7 ETN or TBG ETN Optional area
8 ETN ETN

9 TTC TTC

10 TTC or TBG or NOI VRD or ARD or NOI

11 TTC VRT or ART or NOI

Where ETN: ETN pack (Pack header = 97h)

TTC: TITLE TIME CODE pack (Pack header = 13h)
TBG: TITLE BINARY GROUP pack (Pack header = 14h)

NOI: NO INFO pack (Pack header = FFh)
VRD: VAUX REC DATE pack (Pack header = 62h)
VRT: VAUX REC TIME pack (Pack header = 63h)
ARD: AAUX REC DATE pack (Pack header = 52h)
ART: AAUX REC TIME pack (Pack header = 53h)

8.5.3.2 Subcode data for pre-recorded tape

Table 58 shows the subcode data for a pre-recorded tape. The ETN pack and TITLE BINARY
GROUP pack shall be recorded in the optional area. The following packs are defined: ETN,
TITLE BINARY GROUP, TITLE TIME CODE, PART NO. and CHAPTER START. The same
data shall be recorded in the first half and the second half of a video frame. Details of each
pack are given in IEC 61834-4.
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Table 58 — Subcode data for pre-recorded tape

Sync block Subcode data for a video frame
number
0 ETN
1 ETN or TBG Optional area
2 ETN
3 TTC
4 PTNor TTC
5 CSTorTTC
6 ETN
7 ETN or TBG Optional area
8 ETN
9 TTC
10 PTNor TTC
11 CSTorTTC
Where ETN: ETN pack (Pack header = 97h)
TTC: TITLE TIME CODE pack (Pack header = 13h)
PTN: PART NO. pack (Pack header = 32h)

CST: CHAPTER START pack (Pack header = 2Bh)

8.6 Recording positions on tape
8.6.1 Relation between TTC and stream data

The relationship between the TTC and stream data is specified as follows. It is recommended
that TTC and stream data are recorded as shown in Figures 43 and 44.
¢ Relationship between TTC and ETN
TTC =(ETN -a)/ 10 (1080i/60 system) "a" is an arbitrary multiple of 10
TTC=(ETN-8)/12 (1080i/50 system) "B" is an arbitrary multiple of 12
e Relationship between DTS and ETN
DTS = (ETN x 3 003) / 10 (1080i/60 system)
DTS = (ETN x 3 600) / 12 (1080i/50 system)
The recording position is adjusted for every Pack-Unit. The first byte of the Pack-Unit is
recorded within the 16 track margin relative to [ETN — vbv_delay/(3 003 + 10) tracks]

(1080i/60 system) or [ETN — vbv_delay/(3 003 + 12) tracks] (1080i/50 system). The value of
ETN and vbv_delay are taken from the video frame pack in the Pack-Unit.

NOTE *“+”is used to denote division in mathematical equations where no truncation or rounding is intended.
The subcode TTC increases every frame.

The video frame pack's HD2 TTC follows the subcode TTC discretely.

Whenever each other's ETN accords, the TTCs of the subcode and the video frame pack take
the same value, and subcode TTC runs by itself until the HD2 TTC of next video frame pack
appears (see Figure 45).
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ETN/ 10

Subcode TTC

DTS

ETN/12

Subcode TTC

DTS

10 tracks
[0 [ 1 ]2 53456 7 8 ]e Jmwo[n][2]n]
['noi [noi o [nor [nor o Tnvor [nvor [nor [nvor [nvor ol o T T

: : XNOI: No information

| 0 [3003 6006|9009 [12012]15 015]18 018]21 021|24 024|27 027[30 030[33 033]36 036]39 039]
T N ——

vbv_delay /(3 003 =+ 10) + 16 tracks

'
'
'
'@
I‘

PES-V
I-Picture ( DTS = 36 036 )

—

AUXA vbv_delay /(3 003 = 10) tracks

A
\

Audio frame pack

PES-V
| : I-Picture ( DTS = 36 036 )

. i —~

Pack-Unit

-—

Recording position
margin IEC 177/08
Figure 43 — Subcode TTC interrelation (1080i/60 system)
12 tracks

|0|1|2|3|4|5|6|7|89ﬂ11| ''''''

| NoI | Noi [ Noi | Noi | Nor [ Nor | Noi | Nor | Nor | Noi |

' NOI: No information

| o |3600|7200|10800|14400|18000|21600|25200|28800|32400|36000|39600|

vbv_delay/ (3 600 =+ 12) + 16 tracks

< »
¢

AUX-A
Audio frame pack

|-Picture ( DTS = 36 000 )

PES-V

vbv_delay / (3 600 = 12) tracks

\

<«

PES-V
I-Picture ( DTS = 36 000 )

——
Pack-Unit

|

Recording position
margin

Figure 44 — Subcode TTC interrelation (1080i/50 system)

IEC 178/08

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



-90 - 61834-11 © IEC:2008(E)

Trcfof[1]2]3[4]5]

Input video frame

Picture data |[BO|B1[ 12 [B3]|B4[P5[

After reordering [ 12 |B0|B1|P5[B3[B4]
DTS /3 003 (1080i/60 system
DTS /3 000 (1080i/50 system

;| N ] ) ) e |

Edit Pack-Unit
—AN—

l
Stream data 12 [Bo]B1] P5 [B3[B4]ce|c7]iolBs|Bo

Subcode data

ETN 1 12 (1060130 Syatom) L [n+2n<neafn+Sfn+6h<7fn+e[n-ele]

IEC 179/08

Figure 45 — Relation between subcode TTC and video frame

8.6.2 Recommendation for the recording start position

As shown in Figure 46, the effective recording start position on the tape should be the track
flagged ABST = 0 and ETN = 0 for the benefit of maintaining inter-changeability. Lg7 is the
length from the end position of the leader tape to the recording start position of the ITI
preamble in the track flagged ABST = 0 and ETN = 0.

It is permitted to record “invalid tracks” from recording start position of the tape "Lrgt" to
effective recording start position of the tape "Lgt".

“Invalid tracks” are specified below.
ITI sector:

Same as a valid track.

Main sector:

All PES data and AUX data except ECCTB pack should not be taken into account.

The ECCTB pack and search sync data should be recorded in the ordinary position as
DCF = 1.

ABST and ETN in ECCTB pack shall be as specified in Figure 47.
TTC, REC DATE, REC TIME packs in ECCTB pack shall be invalid.
Subcode sector:

AP3 shall be set to 000b.

ABST and ETN shall be as specified in Figure 47.

TTC pack shall not be recorded. NO INFO packs shall be recorded instead.
As shown in Figures 48 and 49, after the effective recording start position the effective tracks
shall be recorded with DCF = 0. It is recommended that the DTS time for the first I-picture be

the position ETN = 120 and the effective TTC shall be recorded after that point. SPH shall be
continuous across the boundary of an invalid track and a valid track.
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Ler=165*"mm . | . Effective recording area

<

A
\

Lgsr

A
\

_ Tape travel (FWD)

Magnetic tape % WW

To take up reel

Leader tape

Tape lower edge Splicing tape Invalid tracks J A | Effective tracks
(50
Tape detector Recording
start position Effective recording
start position
ABST =0
ETN=0

NOTE Tape is view from magnetic coating side. S

Figure 46 — Recommendation for the recording start position of a tape

Track order BF
MSB ABST LSB/
1111111111111111111110051
1111111111111111111110151 Invalid tracks
1111111111111111111111051 (DCF =1)
1111111111111111111111111 v _ _
000000000000000000000O0 01 Syl Dl
1 start position
0000000000000000000000 111 ]
! Effective tracks
v 000000000000000000000 10;1 (DCF = 0)
000000000000000000000111] y
Track order
MSB ETN LSB
1711111111111111111111100
111111111111111111111101 Tl T
1711111111111111111111110 (DCF =1)
1711111111111 111111111111] y _ _
(0000000000000000000000 00| Je Effective recording
start position
00000000000000000000000O0 1 ]
Effective tracks
v 000000000000000000000010 (DCF = 0)
00000000000000000000001 1]y

IEC 181/08

Figure 47 — Numbering of ABST and ETN for invalid tracks
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Effective recording

Recording start position
start position  |nvalid tracks period (ABST =0, ETN =0)
non-recording (DCF =1) Effective tracks period
period 320 tracks (DCF =0)
A \4
ETN/10 | [=2lsfofef2e| [s[7[s[s[<[a[2[ o] 1[2]3]4]5]6[7[e]s]t0]11[12]13]1a]15[16]17[18[19]20]21]
ECC unit .
number | 20 -19] 18] |s]alasl2]a]o]1[2]s]a]ls|e[7]s]oftwof[1]12]13]
(ETN/ 16) o Tt
8xsearchunit | [o] 1] 2]3]a]5s]
number
24x search unit 1
number m
Subcode [~ NO INFO of1[2]3fa]s]e[7]8]o]
TTC o ry
Effective TTC period
DTS time
for first I-picture
(ETN =120) IEC 182/08
Figure 48 — Recording start position (1080i/60 system)
Effective recording
Recording start position
start position  |nyalid tracks period (ABST =0, ETN =0)
non-recording (DCF =1) Effective tracks period
period 320 tracks (DCF =0)
| \/ \/ .
ETN/12 B [ [-27]-26]-25]-24] |-6fs|a]-3]-2]-1[o]1]2]3]als5]6]7]8]of10]11]12]13]14[15]16]17] N
ECC unit .
number | 20 -19] -18] |s]alal2]a]lo]1[2]s]a]ls|el7]s]oftwof1]12]13]
(ETN/ 16) o Tt
8xsearchunit [ [o] 1]2]3]a]5s]
number
24x search unit 1
number m
Subcode - - NO INFO of1]2]sfefsfe]7]
TTC - - 4
Effective TTC period
DTS time
for first I-picture
(ETN = 120)

IEC 183/08

Figure 49 — Recording start position (1080i/50 system)

8.6.3 Recording end position

At the recording end point, a Pack-Unit containing AUX-A, Pack-A and AUX-V is recorded
immediately following the Pack-Unit containing the last Pack-V.

The Pack-A records those audio data, which have continuity with the adjacent Pack-A. This
data is used to compensate the audio data during editing if necessary.

The AUX-V contains only a video frame pack, and DATA-H shall be V-END (0101b).

The final recorded ECC contains null sync blocks and search sync blocks, and the DATA-H of
the ECCTB records No information (0111b) (see Figure 50).
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ETN:
Set to the value of the ETN acquired from the DTS of the first PES-V (if a PES-V exists in
the Pack-V flagged as V-END).

NUMBER OF VIDEO FRAMES:

Shall be set to FFh.
DATA-H:

Shall be set to V-END (0101b).

VBV_DELAY:
Set to the value of VBV_DELAY in the first PES-V (if a PES-V exists in the Pack-V flagged
as V-END).

HEADER_SIZE:
Set to the value of HEADER_SIZE in the first PES-V (if a PES-V exists in the Pack-V
flagged as V-END).

DTS:
Set to the value of DTS in the first PES-V (if a PES-V exists in the Pack-V flagged as V-
END).

PF: Progressive frame

Set to the same value as the adjacent video frame pack.
TF: Top field first

Set to the same value as the adjacent video frame pack.
RF: Repeat first field

Set to the same value as the adjacent video frame pack.
SFR: Source frame rate

Set to the same value as the adjacent video frame pack.
SEARCH DATA MODE:

Set to the same value as the adjacent video frame pack.
Video mode:

Set to the same value as the adjacent video frame pack.
HD2 TTC, REC DATE, REC TIME:

These fields record the value which have continuity with the adjacent video frame pack. If
this is impossible, pack data enable should be set to 0.

CGMS:

Set to the same value as the adjacent video frame pack.
Extended DV packs:

Set to the same value as the adjacent video frame pack, or else PCO should be set to FFh
(NO INFO PACK).

Subcode data shall be recorded continuously until the recording ends.
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AUX-V
Video frame pack
(DATA-H = V-END) <«+——— Tape travel
) 1 ECC unit (16 tracks) s 1 ECC unit (16 tracks) =
|l Ll Bl L |
Head

_____ NEEL

A
Track number[3:0] /0 1 2 3/4 5 6 7&9 1001112131415 0 }% 4567 89101112131415/0 1 2 3
AUX-A

ECCTB pack Audio frame pack  Pack-A  Null sync blocks ECCTB pack End of recording
and (not exist the
search sync blocks  editable point)

IEC 184/08

Figure 50 — Recording end position

8.6.4 Recording other positions

In the case of overwriting a pre-recorded tape, continuous recording by means of effective
tracks (DCF = 0) is recommended. If this is impossible, the sequence for recording at the start
position as described in 8.6.2 shall be used. However, it is recommended that the invalid
tracks (DCF = 1) span more than 5 ECC units (80 tracks). When recording invalid tracks (DCF
= 1) on the tape in which DIT is input from digital interface, it is recommended to record
subcode ETN continuously.

8.7 TS specifications
8.71 Definition of transport streams

This subclause defines the MPEG stream that is generated by the HD2 mode of the HDV
recording format on the tape.

8.7.2 System layer

—_

An ISO/IEC 13818-1 compliant transport stream shall be produced.

N

)

) Null packet or adaptation field stuffing shall be used if required.
) The stream shall be fully compliant with ISO/IEC 13818-9.
)
)
)

A W

The average data rate of the transport rate shall not exceed 27 Mbps.

a

The peak data rate shall not exceed 33 Mbps.

()

It is recommended that the peak data rate of the transport rate be close to the average
data rate.

7) Transmission of duplicate packets is prohibited.
8.7.3 Transport packet layer

The PID values for the Sl information (SIT/DIT) are defined in EN 300 468. If AUX data is
included, the AUX PID shall be written in the PMT. Null packets shall conform to ISO/IEC
13818-1 and be assigned a PID value of 1FFFh.

8.74 Adaptation field

The time interval between two consecutive PCR values in the same program shall not exceed
100 ms. It is recommended that this interval should be no greater than 40 ms.
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8.7.5 PSI
The transport streams shall contain the following PSI/SI tables.

Program Association Table (PAT)
Program Map Table (PMT)
Selection Information Table (SIT)
The transport streams may contain Discontinuity Information Tables (DIT). SIT and DIT shall

comply with the syntax and semantics as specified in EN 300 468. The transport streams shall
not contain any PSI and Sl tables other than PAT, PMT, SIT and DIT.

8.7.51 PAT

The PAT contains only one program association section. The PAT shall be configured in one
section and shall be contained within one TS packet. In addition, the network_PID reference
shall take the value of the SIT_PID instead of the NIT_PID. The PAT shall be repeated with a
maximum time interval of 120 ms between repetitions, but a time interval of 100 ms is
recommended.

Table 59 — PAT

Syntax No. of bits Identifier
program_association_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
'0' 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
transport_stream_id 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
for (i=0;i<N;i++){
program_number 16 uimsbf
reserved %) bslbf
if (orogram_number =='0") {
network_PID 13 uimsbf
}
else {
program_map_PID 13 uimsbf
}
}
CRC_32 32 rpchof
}
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table_id — This field shall be set to 00h.

transport_stream_id — This field has no meaning and may take any value.
section_number — This field shall be set to 00h.

last_section_number — This field shall be set to 00h.

SIT_PID - This field specifies the PID of the SIT. The PID value is 001Fh.

program_map_PID — See Table 60.

Table 60 — PID assignments

PID value Meaning

0081h program_map_PID

0134h PCR_PID

0810h The PID of the transport packets which carry the TSHVY MPEG-2 video stream.
0811h The PID of the transport packets which carry the TSHV video auxiliary data.
0814h The PID of the transport packets which carry the TSHV MPEG-1 audio stream.
0815h The PID of the transport packets which carry the TSHV audio auxiliary data.

8.7.5.2 PMT

The PMT consists of only one program association section. The PMT shall be configured in
one section and shall be contained within one TS packet. The PMT shall be repeated with a
maximum time interval of 120 ms between repetitions, but a time interval of 100 ms is
recommended.
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Table 61 — PMT

97—

Syntax No. of bits Identifier
program_map_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
'0' 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
program_number 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved 3 uimsbf
PCR_PID 13 uimsbf
reserved 4 uimsbf
program_info_length 12 uimsbf
for (i=0;i<N1;i++){
descriptor()
}
for (i=0;i<N1;i++){
stream_type 8 uimsbf
reserved 3 bslbf
elementary_PID 13 bslbf
reserved 4 bslbf
ES_info_length 12 bslbf
for j=0;j<M;j++){
descriptor()
}
}
CRC_32 32 rpchof

table_id — This field shall be set to 02h.
PCR_PID - See Table 60.

stream type — See Table 62.
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Table 62 — Stream_type assignments

Value Description
02h MPEG-2 video stream
03h MPEG-1 audio stream
AOh AUX-A stream
A1h AUX-V stream

elementary_PID — See Table 60.

8.7.5.3 SIT

The SIT consists of only one selection information section. The SIT shall be configured in one
section and shall be contained within one TS packet. The SIT shall be repeated with a
maximum time interval of 1 s between repetitions, but a time interval of less than 1 s is
recommended.

Table 63 - SIT
Syntax No. of bits Identifier
selection_information_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
ISO_reserved 2 bslbf
section_length 12 uimsbf
reserved_future_use 16 bslbf
ISO_reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved_future_use 4 bslbf
transmission_info_loop_length 12 uimsbf
for (i=0;i<N;i++){
descriptor()

}
for (i=0;i<N;it+){

service_id 16 uimsbf

reserved_future_use 1 bslbf

running_status 3 uimsbf

service_loop_length 12 uimsbf

for j=0;j<N; j++){

descriptor()

}
}
CRC_32 32 rpchof

}

table_id — This field shall be set to 7Fh.

service_id — Set equal to program_number in the program map section.
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running_status — This field shall be set to 0.

8.7.6 DIT

The DIT is inserted at the point where the Sl information discontinues. The DIT consists of a
single section using the following data configuration. The DIT shall be contained in one TS
packet with a PID value of 001Eh. The table_id shall be 7Eh. At every point where a
discontinuity occurs in the transport stream, two transport packets with PID 001Eh shall be
inserted at the discontinuity. The first transport packet is a 184-byte adaptation field stuffing
with the discontinuity indicator set to 1. The second transport packet shall include a DIT and
the discontinuity indicator shall not be set at 1. Other packets shall not be inserted between
these two packets.

The source shall insert a DIT in the follow cases.

e When changing the stream type of the Registration_descriptor

e When the stream’s time stamp becomes discontinuous

When the sink receives the DIT, an ECCTB pack (DCF=1) shall be recorded on the tape (see
8.6.4).

Table 64 — DIT (PID = 001Eh / table_id = 7Eh)

Syntax No. of bits Identifier
discontinuity_information_section(){
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
transition_flag 1 bslbf
reserved_future_use 7 bslbf
}

table_id — This field shall be set to 7Eh.
section_length — This field is fixed to 001h.

transition_flag — This field indicates the type of change in the transport stream. Refer to
ARIB STD- B10 for greater detail.

8.7.7 Descriptors

The descriptors are listed in Table 65, with their tags and the locations. The TS may contain
additional descriptors other than those in this list, but TS decoders may ignore them.
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Table 65 — Descriptors

Descriptor name Descriptor_tag Locatign of Note
descriptor

registration_descriptor 05h 1 SFEI\I/cl)-lc—)p Mandatory

partial_transport_stream_descriptor 63h 1 stsllgop Mandatory

PMT 1st loop — The for-loop that contains one or more descriptor()s for a program in the
TS_program_map_section(); this for-loop immediately follows the program_info_length field,
as specified in ISO/IEC 13818-1.

SIT 1st loop — The for-loop that contains one or more descriptor()s for a partial transport

stream in the Selection_information_section(); this for-loop immediately follows the
transmission_info_loop_length field, as specified in EN 300 468.

8.7.71 Registration_descriptor

Table 66 — Registration_descriptor (descriptor_tag = 05h)

Syntax No. of bits Identifier
registration_descriptor(){
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
format_identifier 32 uimsbf
reserved 8 bslbf
version_number 8 bslbf
stream_type 8 bslbf
reserved 32 bslbf
}

descriptor_tag — This field shall be set to 05h (as specified in ISO/IEC 13818-1).
descriptor_length — This field shall be set to Bh.

format_identifier — This field shall be set to 54534856h (TSHV in ASCII).
version_number — This field defines the version number of this specification.

bit 7 - bit 4: Major version number (0001b).
bit 3 - bit 0: Minor version number (0000b).

stream_type — This field shall be constrained as shown in Table 67.
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Table 67 — Stream_type in the registration_descriptor

bit 7 bit 6 - bit 0 Stream type
0 60 Hz (59,94 Hz)
1 50 Hz
0000000 Original encoded stream
1000010 Jog encoded stream
Others Reserved

An original encoded transport stream contains multiplexed video, audio, AUX-A and AUX-V
streams and PSI data. The AUX-A stream is under timing restrictions described in 8.7.10.4
and AUX-V is under timing restrictions described in 8.7.10.6. PSI is under timing restrictions

described in 8.7.5.

A jog encoded stream is only used across a digital interface, and the jog encoded stream is

only generated in the case of 8x and 24x speed search playback modes.

A jog encoded Pack-Unit consists of 1 PES-V and 1 AUX-V unit. The PES-V unit consists of

an |l-picture, and the AUX-V unit begins with a Video frame pack.

Table 68 shows the video frame pack data in a jog encoded stream.

The GOP structure, video ES rate and encoding system (CBR) in the jog encoded stream is

not necessarily the same as in an original encoded stream.
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Table 68 — Video frame pack data in jog encode stream

Field

Parameter

ETN

(Same as search pack data)

NUMBER OF VIDEO FRAMES

01h

DATA-H 0001b (I-picture)

VBV DELAY FFFFh

HEADER SIZE 00h

DTS (Same as DTS of PES-V in Pack-Unit)

PF (Depends on the attribute of the jog encode stream)
TF 1b (Top field is the first field)

RF 0b (Continuous)

SFR (Same as search pack data)

SEARCH DATA MODE

02h (x8) or 10h (x24)

HORIZONTAL SIZE

(The value which multiplied search pack data by 8)

VERTICAL SIZE

(The value which multiplied search pack data by 8)

ASPECT RATIO

(Same as search pack data)

FRAME RATE (Same as search pack data)
BIT RATE F424h (25Mbps)

VBV BUFFER SIZE 1COh

MPEG PROFILE 100b (Main)

MPEG LEVEL 100b (High-1440)

VIDEO FORMAT 0110b (Component)
CHROMA 01b (4:2:0)

GOP N 00001b (1)

GOP M 001b (1)

PE2, REC TIME (Same as search pack data)

PE1, RET DATE

(Same as search pack data)
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PEO, HD2 TTC (Same as search pack data)
CGMS (Same as search pack data)
REC ST (Same as search pack data)
ABST BF (Same as search pack data)

(Extended DV Pack #1,#2,#3)

(NO INFO)
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8.7.8 Partial_transport_stream_descriptor

Table 69 — Partial_transport_stream_descriptor (descriptor_tag = 63h)

Syntax No. of bits Identifier
partial_transport_stream_descriptor(){
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reserved_future_use 2 bslbf
peak_rate 22 uimsbf
reserved_future_use 2 bslbf
minimum_overall_smoothing_rate 22 uimsbf
reserved_future_use 2 bslbf
maximum_overall_smoothing_buffer 14 uimsbf
}

descriptor_tag — This field shall be set to 63h (as specified in EN 300 468).

peak_rate — The maximum momentary transport packet rate (i.e. 188 bytes divided by the
time interval between start times of two succeeding transport stream packets). As a minimum,
an upper bound for this peak_rate should be given. This field is coded as a positive integer in
units of 400 bits/s.

minimum_overall_smoothing_rate — The minimum smoothing buffer leak rate for the overall
transport stream. This field is coded as positive integer in units of 400 bits/second. The value
Ox3FFFFF is used to indicate that the minimum smoothing rate is undefined.

maximum_overall_smoothing_rate — The maximum smoothing buffer size for the overall
transport stream. This field is coded as a positive integer in units of 1 byte. The value Ox3FFF
is used to indicate that the maximum smoothing buffer size is undefined.

8.7.9 Transport stream system target decoder

A1) _ o)
RX, Rbx tdqG) Video !
P4(k)

B, — MB; —| EB; D4 O
O RX, Rp Elementary stream n
(i) O—— T8, B, Dp Pn(k)
RXsys RSyS
System control
TBsys Bsys Dsys

IEC 185/08

Figure 51 — Transport stream system target decoder
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Table 70 - TB,,, B,,, RX,, for AUX-A data and AUX-V data stream

TB, B, R, RX,
AUX-A stream 512bytes | 1536bytes | ;20000 | aRCo
AUX-V stream 512bytes | 1536bytes | ;20000 | Ay
» The notations of “n, TB,,, MB,,, EB,, TBgys, Bgys, Rpy,, RXjj, RXsy6, Dy, Dgys;

have the same meanings as defined in
e For TSHV MPEG-2 video streams, the values of RX, and Ry, , the size of buffer MB, and

_?_y

-STD of ISO/IEC 13818-1.

the size of buffer EB,, are the same as defined for the T-STD of MP@H-14.

e For TSHV MPEG-1 audio streams, the value of RX,, and the size of buffer B,, are the same

as defined for the T-STD.

8.7.10 AUX PES packet

8.7.101

Packetization of AUX-A data

AUX-A data are packetized in PES packets for every Pack-Unit.

Table 71 — AUX-A PES packet

Syntax No. of bits Identifier

AUX-A PES packet {

packet_start_code_prefix 24 bslbf

stream_id 8 uimsbf

PES_packet_length 16 uimsbf

Audio frame pack 8*17 bslbf

for (i=0;i<N;i++) {

other AUX-A pack bslbf

}

}

stream_id — This field shall be set to BFh (private_stream_2).

Audio frame pack — This field contains Audio frame pack data (see 8.3.5).

other AUX-A pack — This field contains other AUX-A pack data.

8.7.10.2

Packetization of AUX-V data

AUX-V data are packetized in PES packets for every Pack-Unit.

0, and P, (k)"
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Table 72 — AUX-V PES packet

}

Syntax No. of bits Identifier
AUX-V PES packet {

packet_start_code_prefix 24 bslbf
stream_id 8 uimsbf
PES_packet_length 16 uimsbf
Video frame pack 8*59 bslbf
for (i=0;i<N;i++) {

other AUX-V pack bslbf

stream_id — This field shall be set to BFh (private_stream_2).

Video frame pack — This field contains video frame pack data (see 8.3.6).

other AUX-V pack — This field contains other AUX-V pack data.

8.7.10.3 Transport stream packet restrictions for audio stream

It is recommended that the packet including the first byte of the ES is transported between 1,5

to 3,0 AAU before the PTS time.

8.7.10.4 Transport stream packet restrictions for AUX-A

The last byte of the AUX-A PES packet shall be transported at the PTS time of the audio
frame pack. It shall be transported before the first byte of the first PES-A in the same Pack-
Unit and after the first byte of the last PES-A in the previous Pack-Unit (see Figure 52). If an
audio frame pack with the same PTS time is continuously played back (for example, the PTS
in the Edit Pack-Unit containing only PES-V stuffing is the same value as the previous Pack-
Unit), the AUX-A PES packet shall be sent in accordance with the order recorded on the tape.
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PES-A of the of the same pack unit
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Figure 52 — Transport timing between PES-A and AUX-A
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8.7.10.5 Transport stream packet restrictions for video stream

It is recommended that the packet that includes the last byte of picture_start _code should be
transported within plus or minus 3,3 ms to (DTS - vbv_delay) time.

8.7.10.6 Transport stream packet restrictions for AUX-V

The last byte of AUX-V PES packet shall be transported 3 to 4 frames before the DTS time of
the Pack-V in the video frame pack (see Figure 53). If a video frame pack with the same DTS
time is continuously played back (for example, when an Edit Pack-Unit contains only PES-V
stuffing, and the PTS has the same value as the previous Pack-Unit), the AUX-V PES packet
shall be sent in accordance with the order recorded on the tape.

DTS time of the

4 video frame first PES-V
1 1 1 1 n!
Recommended range 13 vi I - >
cgmmendeqr: :g :3 video frame: =: -
A : ime
1 1
1
AUX-V TS I I Same Pack-Unit :
1
(- 1
AUX-V PES :
1
eesvrs - LLEERRRD-THEERRRR R -l
N )\ A _/
—~ N/ NV
TS packet first PES-V PES-V PES-V
o v
— —
Pack-V

IEC 187/08

Figure 53 — Transport timing between PES-V and AUX-V

8.8 MIC (memory in cassette)

There are two types of cassette, one with memory, the other without. The MIC data structure
shall comply with IEC 61834-2, Clause 10. For a new cassette tape, the APM data area shall
be set to 111b. For compatibility with the consumer format, APM shall be set to 000b during
the initial recording.

8.9 Progressive video processing
8.9.1 Progressive recording

When the 2 fields of a frame are from the same time instant, the progressive_frame flag in
video ES should be set to 1. In this case the PF flag in the video frame pack and in the
ECCTB pack shall also be set to 1. 25p recording is used only in the 1080i/50 system. 30p
recording and 24p recording are used only in the 1080i/60 system (see Table 73).
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Table 73 — Progressive recording parameters

Video frame pack / ECCTB pack

FRAME_RATE SFR PF
50i recording Ob

1080i/50 system 0011b 0011b
25p recording 1b
60i recording Ob

0100b

1080i/60 system | 30p recording 0100b

1b

24p recording 0001b

8.9.2 24p recording

When a video whose frame rate is 24/1,001Hz is recorded, it shall be processed by the 2-3
pull-down method. The top_field first and repeat_first_field flags in the video ES shall be set
in accordance with ARIB STD-B20, 4.4, and ISO/IEC 13818-2, Clause C.11. The TF flag shall
be equal to the top_field first flag of the PES-V which contains the earliest PTS among the
Pack-Vs. The RF flag shall be equal to the repeat_first_field flag of the PES-V which contains
the earliest PTS among the Pack-Vs. The SFR field shall be set to 0001b, GOP N should be
set to 12, and the vbv_delay of each I-picture shall take the actual value which is more than
4 505.

The picture consisting of 3 fields and the picture consisting of 2 fields shall be recorded
alternately. Top fields shall alternate with bottom fields. The sequence of pictures such as 2-
3-3-2-2-3-3-2 is prohibited. At a recording point that changes from 60i to 24p, the first 24p
picture that has the earliest PTS shall consist of 3 fields. At the recording point that changes
from 24p to 60i, the last 24p picture that has the latest PTS shall consist of 2 fields. When it is
impossible to continue following these constraints, the same sequence for recording at a start
position shall be conducted as described in 8.6.2.

The ETN for each PES-V shall correspond to its decoding time. When the decoding time
interval between two successive PES-Vs is 3 x 1,001/60 s, the ETN interval between them
shall be 15. When the decoding time interval is 2 x 1,001/60 s, the ETN interval shall be 10.
The DTS and TTC for each PES-V shall be calculated from the ETN as follows.

DTS = (ETN x 3 003)/10
TTC=(ETN-0a)/ 10 "a" is an arbitrary multiple of 10.

The calculated values are rounded down after the decimal point. Figure 54 shows the
relationship between ETN, DTS and TTC for 24p recording.
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Figure 54 — Relation between ETN, DTS and TTC for 24p recording
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