INTERNATIONAL IEC
STANDARD 62071-1

First edition
2005-10

Helical-scan compressed digital video
cassette system using 6,35 mm
magnetic tape — Format D-7 —

Part 1:
VTR specifications

IEC 2005 . Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XD

International Electrotechnical Commission
MexpayHapoaHasa dnekTpoTexHuyeckas Komuceus For price, see current catalogue




—2- 62071-1 © IEC:2005(E)

CONTENTS
FOREWORDD ... .o e e 6
LS ToTo ] o 1= S PPN 8
2 NOIMaAtIVE FEIEIENCES. .. it e 8
3 Abbreviations and @CrONYMS . ... 8
4  Environment and test CONAItIONS ... 9
4.1 ENVITONM Nt o e 9
4.2  REfEIrENCE LA .t 10
4.3 Calibration tapeS ....ouii i 10
LT -1 o 1 PP 10
ot T = - T - 10
B2 WA N o e 10
5.3  Width flUCIUAtION ... e 10
5.4 Reference edge straightness ..ot 10
5.8 TP NI KNS S e 11
5.8 TrAN SIS SIVITY Lot 11
5.7 Offset yield Strength. ..o 11
5.8  MagnetiC COating ...ouoinieiii i 11
5.9  C0ating COBICIVITY ..ouiiriitii i e 11
LSRN o =1 o= I =T oTo] o 11 o T S 11
G T 1= oY== o 1= Y o 11
8.2 SO S it 11
6.3 Record locations and dimensSioNS. ... ..ot 11
6.4 Helical track record tolerance ZONES .........couiiiiiiiiiii e, 12
6.5 Relative positions of recorded information................o 12
6.6  Gap @zZIMULN ..o s 22
7 Programme track data ... . ... 26
A T 1= 2 =Y - | PP 26
7.2 Insert and track information (ITI) SECIOr ......c.uivniiiii e 41
A T\ U Lo [ o T =Y o o PP 51
A VA To [ =Y o T =Y o o PP 56
7.5  SUDCOUE SECION. .. et et 60
A8 T =Y | - o J PP 63
T N ¥ [ I To o] o Yo === 1 o o [ 64
B GBNEIAl i 64
8.2  ENCOAING MOUE ... ittt 64
8.3 AUIO ShUTFIING ... e 65
8.4  Audio auxiliary data (AAUX) ... 66
8.5 Error correction code addition ..o, 69
1S YA o 1Yo T o] o Yo Y- 1= 1 o Vo 71
S T T 7= o =Y - | PP 71
9.2 Compressed macro block and data-sync bloCK.............cooiiiiiiiii 71
9.3  Video auxiliary data (VAUX) ... 72

9.4 Error correction code addition .........o.ininiiiiii 76



62071-1 © IEC:2005(E) ~-3-

TO  SUDCOUE PrOCESSING ..ottt ettt ettt et et e e e e e 77
LI Y o= = Y 77
10.2 SUDCOAE dAta ..eiieiii i 77
10.3 Error correction code addition ....... ..o 80

T LoNGitUAINAl traCKS ... 81
A1 CONtrOl traCK . e e 81
1.2 CUE rACK o e 82

Annex A (normative) Tape tEBNSION ... e 83

Annex B (normative) Track pattern during insert editing.......c..ccoooiiiiiini 84

Annex C (normative) Cross-tape track measurement technique ...............coocoiiiiiiiciene, 86

Annex D (normative) Frequency characteristics of Fo track ..........cooooiiii, 89

Annex E (informative) Relationship between tape length and recording time ......................... 90

Annex F (informative) Block diagram of D-7 recorder..........ccooviiiiiiiiiiini e 91

27 o] [ToTe ] =T o] 4|V PP 92

Figure 1 — Locations and dimensions of recorded tracks of 25 Mb/s format............................ 13

Figure 2 — Locations and dimensions of recorded tracks of 50 Mb/s format............................ 14

Figure 3 — Location of cue and control track record.............ccooviiiiiiiiii e 15

Figure 4 — Locations and dimensions of tolerance zones of helical track record of

24 T8 1V 1 o <0 o .4 - 20

Figure 5 — Locations and dimensions of tolerance zones of helical track record of

Lo 0 I/ =0 o .4 = 21

Figure 6 — A possible scanner configuration and tape wrap of 25 Mb/s format........................ 24

Figure 7 — A possible scanner configuration and tape wrap of 50 Mb/s format........................ 25

Figure 8 — Possible recording system configuration with digital interface port

(INFOIMALIVE) e et 27

Figure 9 — Sector arrangement on helical track.............cooiiiiiiiiiii e, 27

Figure 10 — Frames and tracks (525/60 system of 25 Mb/s format) .............ccooiiiiiiiins 28

Figure 11 — Frames and tracks (625/50 system of 25 Mb/s format) .................coooiiiiinnn, 28

Figure 12 — A frame and tracks (525/60 system of 50 Mb/s format)..........c..ccooiiiiiins 29

Figure 13 — A frame and tracks (625/50 system of 50 Mb/s format)..............c..cooiviiiiinnn, 29

Figure 14 — Frequency characteristics of tracks ..........ccoooiiiii 34

Figure 15 — Modulation for audio SECIOT ... ..ottt 36

Figure 16 — Modulation for Video SeCIOr ..o 37

Figure 17 — Modulation for subCode SECION ........oiviiiiii e 38

Figure 18 — Possible block diagram for signal proCessing ........ccoccovieuiiiiiiiiiiiiieeeees 39

Figure 19 — Bit stream before interleaved NRZI modulation..............ccooooiiiiiiiiiine e, 40

FIGUIEe 20 — Pre-COinNg .. e it e et 40

Figure 21 — Structure of IT] SECION .. v 42

Figure 22 — Structure of sync block of TIA ... 48

Figure 23 — Structure of audio SECION........couiiiii e 51

Figure 24 — Structure of sync blocks in audio SeCtOr ..........ociiiiiiiiii 52

Figure 25 — Structure of Vide0 SECIOr........iiniii i 57



—4 - 62071-1 © IEC:2005(E)

Figure 26 — Structure of sync blocks in video SECLOr ..o 58
Figure 27 — Structure of sUbCOde SECION ...t 61
Figure 28 — Structure of sync blocks in subcode Sector...........ccoiviiiiiiiiii 62
Figure 29 — Sample to audio data bytes CONVErsion ..........cccoooiiiiiiiiiiiii e, 65
Figure 30 — Arrangement of AAUX packs in audio auxiliary data .............ccooooiiiinn s 66
Figure 31 — Data and inner parity of a data sync bloCK ...........c.ooiiiiiiii i, 70
Figure 32 — Data and outer parity of a data sync block for audio sector...............ccooiiiniis 71

Figure 33 — Relation between the compressed macro block number and the data-sync block 72

Figure 34 — Arrangement. ... oo e 73
Figure 35 — Data and outer parity of a data sync block for video sector.................ccocceeiiinn. 77
Figure 36 — Arrangement of subcode data ...........coooiiiii 78
Figure 37 — Bit assignment for subcode data and parity ............ccooviiii i, 81
Figure 38 — Recorded control code waveform timing (525/60 system) .........ccooovviiiiiiiniinns 82
Figure 39 — Recorded control code waveform timing (625/50 system) ..........cc.cooiviiiiiinnenn, 82
Figure B.1 — Typical track pattern during insert editing for 25 Mb/s format.............................. 84
Figure B.2 — Typical track pattern during insert editing for 50 Mb/s format.............................. 85
Figure C.1 — Correction factors (actual tape speed, tension).........cocoviiiiiiiiiii 87
Figure C.2 — Track location error plot for 25 Mb/s format (example)..........cccoviiiiiiiiiiiinennn. 88
Figure C.3 — Track location error plot for 50 Mb/s format (example)........ccoocoviiiiiiiiiiinies 88
Figure C.4 — Cross-tape measurement teChnNique ...........cooiiiiiiiiiiiii e, 88
Figure D.1 — Frequency characteristics of Fp track ... 89
Figure F.1 — Block diagram Of D=7 r@COIdEr .......iiuiiiiiiiie e e e 91
Table 1 — Record locations and dimensions (525/60 system of 25 Mb/s format) ..................... 16
Table 2 — Record locations and dimensions (625/50 system of 25 Mb/s format) .................... 17
Table 3 — Record locations and dimensions (525/60 system of 50 Mb/s format) ..................... 18
Table 4 — Record locations and dimensions (625/50 system of 50 Mb/s format) ..................... 19
Table 5 — Parameters for a possible scanner design of 25 Mb/s format.....................cooei. 23
Table 6 — Parameters for a possible scanner design of 50 Mb/s format.................c..con. 23
Table 7 — Frames and servo information (525/60 system of 25 Mb/s format) .......................... 30
Table 8 — Frames and servo information (625/50 system of 25 Mb/s format) .......................... 31
Table 9 — A frame and servo information (525/60 system of 50 Mb/s format).......................... 32
Table 10 — A frame and servo information (625/50 system of 50 Mb/s format)........................ 33
Table 11 — Bit stream of ITI preamble for servo information Fg....................... 42
Table 12 — Bit stream of ITI preamble for servo information Fq................... 43
Table 13 — Bit stream of ITI preamble for servo information Fo.............ccoooo, 44
Table 14 — Bit stream of SSA for servo information Fqg................ 45
Table 15 — Bit stream of SSA for servo information Fq.................o 46
Table 16 — Bit stream of SSA for servo information Fo................ 47
Table 17 — Application ID of track information...............cooiiiiii e, 48
Table 18 — Pilot frame ... e 48
Table 19 — Bit stream of TIA for servo information Fq.................. 49

Table 20 — Bit stream of TIA for servo information Fq ................ 49



62071-1 © IEC:2005(E) ~-5-

Table 21 — Bit stream of TIA for servo information Fo ... 49
Table 22 — Bit stream of ITI post-amble for servo information Fg ...................... 50
Table 23 — Bit stream of ITI post-amble for servo information Fq ..................... 50
Table 24 — Bit stream of ITI post-amble for servo information Fo ................., 50
Table 25 — ID0 in QU0 SECIOT ... . e 53
Table 26 — Audio appliCation D ... 53
Table 27 — Track pair number for 25 Mb/s format ..., 53
Table 28 — Track pair number for 50 Mb/s format ............ccooiiiiiiiii e, 54
Table 29 — Bit assignment of ID COdeWOrdS ..o 55
Table 30 — ID data in VIdE0O SECION ... ... i 59
Table 31 — Video application 1D ... e 60
Table 32 — ID data in SUDCOAE SECION ... v e 62
Table 33 — Subcode application ID ... 63
Table 34 — AAUX data.....ooeiiiii e 67
Table 35 — Mapping of AAUX SOUIrCe PacK .......c.oeeiiii e 67
Table 36 — Mapping of AAUX source control PacCK..........coouviiiiiiiiii e 68
Table 37 — VAUX data. ... e 74
Table 38 — Mapping of VAUX SOUICE PACK .......c.oiiiiiiii e 74
Table 39 — Mapping of VAUX source control pack.........coooiiiiiiiiii e 75
Table 40 — Mapping of SUDCOAE PACK .....oviiiiiiiiii e 78
Table 41 — Mapping of time Code PaCK ......ouiiiiiiii e 79
Table 42 — Mapping of @ binary group PacK .......coeiiiiiii e 80
Table C.1 — Nomenclature and calculation of track location error..........c..ccoooiiiii . 87

Table E.1 — Tape length and recording time...........coooiiiiii e 90



1

9)

—6- 62071-1 © IEC:2005(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE SYSTEM
USING 6,35 mm MAGNETIC TAPE - FORMAT D-7 -

Part 1: VTR specifications

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.

International Standard IEC 62071-1 has been prepared by technical area 6: Higher data rate
storage media, data structures and equipment of IEC technical committee 100: Audio, video
and multimedia systems and equipment.

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

CDhV Report on voting
100/900/CDV 100/984/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.
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IEC 62071 consists of the following parts, under the general title Helical-scan compressed
digital video cassette system using 6,35 mm magnetic tape — Format D-7:

Part 1: VTR specifications

Part 2: Compression format

Part 3: Data stream format

This part 1 describes the VTR specifications which are tape, magnetization, helical recording,
modulation method and basic system data for video compressed data.

Part 2 describes the specifications for encoding process and data format for 525i and 625i
systems.

Part 3 describes the specifications for transmission of DV-based compressed video and audio
data stream over 270 Mb/s and 360 Mb/s serial digital interface.

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 data
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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HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE SYSTEM
USING 6,35 mm MAGNETIC TAPE - FORMAT D-7 -

Part 1: VTR specifications

1 Scope

This part of IEC 62071 specifies the content, format and recording method of the data blocks
containing video, audio, and associated data which form the helical records on 6,35 mm tape
contained in cassettes as specified in SMPTE 307M.

In addition, this standard specifies the content, format, and recording method for longitudinal
cue and control tracks.

One video channel and two independent audio channels are recorded in the digital format for
25 Mb/s VTRs and one video channel and four independent audio channels for 50 Mb/s VTRs.
Each of these channels is designed to be capable of independent editing.

The video channel records and reproduces a component television signal in the 525-line
system with a frame frequency of 29,97 Hz (hereinafter referred to as the 525/60 system) and
the 625-line system with a frame frequency of 25,00 Hz (hereinafter referred to as the 625/50
system).

Prior to recording, the digital signal is be compressed to a DV-based 25 Mb/s bit stream with
4:1:1 sampling or a DV-based 50 Mb/s bit stream with 4:2:2 sampling.

The standard includes the process required to decode the DV-based 25 Mb/s bit stream and
50 Mb/s bit stream into output video, audio, and data.

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.

AES3:2003, AES Recommended Practice for Digital Audio Engineering — Serial transmission
format for two-channel linearly represented digital audio data

SMPTE 12M: 1999, Television, Audio and Film — Time and Control Code

SMPTE 259M: 1997, Television — 10-Bit 4:2:2 Component and 4fsc NTSC Composite Digital
Signals — Serial Digital Interface





