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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 2: Compression format

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 férm ofyrecommendations 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 cannet{be ;held .responsibletfarthe,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 orregional 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 62247-2 has been prepared by IEC technical committee 100:
Audio, video and multimedia systems and equipment.

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

CbhV Report on voting
100/1092/CDV 100/1187/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 62247 series, under the general title Helical-scan
compressed digital video cassette system using 6,35 mm magnetic tape — Format D-12, can
be found on the IEC website.
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This part 2 describes the specifications for encoding process and data format for 1080i, 1080p
and 720p systems.

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

Part 3 describes the specifications for transmission of DV-based compressed video and audio
data stream over 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-12 -

Part 2: Compression format

1 Scope

This part of IEC 62247 defines the data structure for the interface of DV-based digital audio,
subcode data, and compressed video at 100 Mb/s. This standard defines the processes
required to decode the DV-based data structure into eight channels of AES-3 digital audio at
48 kHz, subcode data, and high-definition video at 1080/60i, 1080/50i, and 720/60p.

The following high-definition video parameters are used in this standard:
1080/60i system

Input video format: 1920 x 1080 image sampling structure, 59,94 Hz field rate, interlace
format. Compressed video data rate: 100 Mb/s

1080/50i system

Input video format: 1920 x 1080 image sampling structure; 50 Hz field rate, interlace format.
Compressed video data rate: 100 Mb/s

720/60p system

Input video format: 1280 x 720 image sampling structure; 59,94 Hz frame rate, progressive
format. Compressed video data rate: 100 Mb/s

In this standard, the 60 Hz system nomenclature refers to both 1080/60i and 720/60p systems;
whereas the 50 Hz system refers only to the 1080/50i system. The nomenclature 1080-line
system refers to both 1080/60i and 1080/50i systems, while the 720-line system refers only to
the 720/60p system.

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.

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

SMPTE 274M:1998, Television, 1920 x 1080 Scanning and Analog and Parallel Digital
Interfaces for Multiple Picture Rates

SMPTE 260M:1999, Television, 1125/60 High-Definition Production System - Digital
Representation and Bit Parallel Interface

SMPTE 296M:1997, Television, 1280 x 720 Scanning, Analog and Digital Representation and
Analog Interface

AES3:1992, Serial Transmission Format for Two-Channel Linearly Represented Digital Audio
Data
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3 Abbreviations and acronyms

AAUX Audio auxiliary data

AP1 Audio application ID

AP2 Video application ID

AP3 Subcode application ID
APT Track application ID

Arb Arbitrary

AS AAUX source pack

ASC AAUX source control pack
CGMS Copy generation management system
CM Compressed macro block
DBN DIF block number

DCT Discrete cosine transform
DIF Digital interface

DRF Direction flag

Dseq DIF sequence number

DSF DIF sequence flag

EFC Emphasisaudio/channgel flag
EOB End of block

LF Locked mode flag

QNO Quantization number

Qu Quantization

Res Reserved for future use
SCT Section type

SMP Sampling frequency

SSYB Subcode sync block

STA Status of the compressed macro block
STYPE Signal type

Syb Subcode sync block number
TF Transmitting flag

VAUX Video auxiliary data

VLC Variable length coding

VS VAUX source pack

VSC VAUX source control pack

4 Data processing

4.1 General

As shown in Figure 1, processed audio, video and subcode data are output for recording on a
D-xx recorder. Additionally, these data are output in DIF format data for a different application
through a digital interface port. Details of this process are shown in Figure 1 and described in
Clauses 3 and 4. Dotted lines are related to the data flow described in the VTR document.
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Annex A shows the block diagram of D-xx recorder. Figure A.1 of this standard shows the part
defined by this compression format document.

411 Video encoding parameter

The source component signal to be processed shall comply with the video parameters as
defined by SMPTE 274M and SMPTE 296M.

4.1.2 Audio encoding parameter

The audio signal is sampled at 48 kHz with 16-bit quantization defined by AES3.

4.1.3 Subcode data

The time code format in the subcode area complies with SMPTE 12M.

4.1.4 Frame structure

In 1080/60i and 1080/50i systems, video frame data, audio frame data, and subcode data are
processed in each frame. The audio frame in this standard is defined as an audio-processing
unit.

In the 720/60p system, data in two video frames are processed within one frame duration of
the 1080/60i system. Consequently, ,audio.data and subcode data are processed in the same
way as the 1080/60i system.

Each frame of time code shows'a frame number that corresponds to each video frame in the
1080-line system, and two video frames each in 720/60p system. Therefore, time codes of the
1080/60i and 720/60p systems are the same.:

Video Sampling Blocking/ L L VLC/ )
274M 7| Conversion [A| Shuffing [ -] PCT [ Weighting ~@>Quantization™> £, e Recording
296M T T
8/10 bits 8 bits or
more
Rate DIF
control formatter DIF

Audio
AES3 —>| Shuffling

Subcode
12M

IEC 898/07

Figure 1 — Data processing block diagram

4.2 Data structure

The data structure of the compressed stream at the digital interface is shown in Figure 2. The
data of each frame are divided into four DIF channels.
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Each DIF channel is divided into 10 DIF sequences for the 60 Hz system and 12 DIF
sequences for the 50 Hz system.

Each DIF sequence consists of a header section, subcode section, VAUX section, audio
section, and video section with the following DIF blocks respectively.

Header section: 1 DIF block
Subcode section: 2 DIF blocks
VAUX section: 3 DIF blocks
Audio section: 9 DIF blocks
Video section: 135 DIF blocks

As shown in Figure 2, each DIF block consists of a 3-byte ID and 77 bytes of data. DIF data
bytes are numbered 0 to 79. Figure 3 shows the data structure of a DIF sequence.

Data in one frame

First channel Second channel Third channel Fourth channel

DIF sequences e .

DIF sequence 0,0 | DIF sequence 1,0 | =i DIF sequence n-1,0'[ DIF sequence 0,1 | = DIF sequence n-1,

Structure of a DIF ] . ; . . . .
sequence | Header section | Subcode section | VAUX section | Audio & video section |

DIF blocks | HO,0 | SC0,0|SC1,0 | VAO,0 | VA1,0 | VA2,0 | AQ,0 | V0,0 | |V1 32,0|V133,0|V134,0|

DIF block number DIF channel number

Byte position number

Structure of a DIF block | ID | Data

IEC 899/07
where
n = 10 for the 60 Hz system;

n = 12 for the 50 Hz system.

Figure 2 — Data structure
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DIFblocks | Ho,i | sCo,i | sct,i | vAo,i | vAt,i | va2ii |

[ A0 [ voi | vai | vai [ vai| vai | vsi [ vei| vzi| vai | vai | vioi{vati] vizi| visi| vaai|

[ At | visi | viei | vizi | visi | vag,i | vao,i | var,i | vaz,i | vas,i | vaa,i | vas,i | vas,i | var,i | vas;i | vaei |

[ A2i [ vao,i| vati| va2i | vasi| vaa,i| vasi | vaei | vazi| vasi | vao,i | vao, | vat,i | vaz,i | vasi | vaai |

|A3,i V45,i | V46,i | V47, | V48,i V49,i|V50,i V51,i | V52, V53,i|V54,i V55,i|V56,i V57,i|V58,i V59,i|

[ A4i [ veo,i| vet,i| ez, | ves,i| ves,i | ves,i| ves,i | ver.i| ves,i| veo,i | vzo, [ vrii | vra,i | v | vrai |

[ s | vzs,i | vre,i | vz,i | vrs,i | vro,i | veo,i | ver,i | vez,i | ves,i | vea,i | ves,i | ves,i | ver,i | ves,i | vesi |

[ A6 [ voo,i| vor,i| vezi | ves,i| vea,i | ves,i| ves,i | vor.i| ves,i | ves,i |vi00,i{vi01,i]vioz,i|vi03i{v104i]

| A7,i [V105,i| V106,i | V107,i V108,i|V109,i|V110,i|V111,i|V112,i V113,i | V114,i V115,i|V116,i V117,i | V118, V119,i|

[ Asi [vi20i|viz1i|viz2zi{vizsi| vizai| vizs,i{vize,i| viz7,i[ vizs,| vizei| vi30,i{ vis1,i| visz,i[ vias,i| vi34i]

DIF block number

where IEC 900/07
| is the DIF channel number;

i=0,1,2,3;

HO,l is the DIF block in the header section;

SCO0,i to SC1,I are the DIF blocks in the subcode section;

VAO,i to VA2,| are the DIF blocks in the VAUX section;

AO,i to A8,l are the DIF blocks in the audio section;

VO0,i to V134,l are the DIF blocks in the video section.

Figure 3 — Data structure of a DIF sequence

4.3 Header section
4.3.1 ID

The ID part of each DIF block in the header section shown in Figure 2 consists of 3 bytes (IDO,
ID1, ID2). Table 1 shows the ID content of a DIF block.
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Table 1 — ID data of a DIF block

Byte position number
Byte 0 Byte 1 Byte 2
(ID0) (ID1) (ID2)
MSB SCT2 Dseq3 DBN7
SCT1 Dseq?2 DBN6
SCTO Dseq DBN5
Res Dseq0 DBN4
Arb FSC DBN3
Arb FSP DBN2
Arb Res DBN1
LSB Arb Res DBNO
The ID contains the following.
SCT: Section type (see Table 2)
Dseaq: DIF sequence number (see Table 3 and 4)

FSC, FSP: Channel identification of a DIF block (see Table 5)

NOTE The FSP bit is reserveddn SMRTE 314 M,

DBN: DIF block number (see Table 6)
Arb: Arbitrary bit
Res: Reserved bit for future use

Default value shalkbe:set to i

Table 2 — Section type

Section type bit
SCT2 SCT1 SCTO

Section type

0 0 0 Header
0 0 1 Subcode
0 1 0 VAUX
0 1 1 Audio
1 0 0 Video
1 0 1

1 1 0 Reserved

62447-2 © IEC:2007(E)
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Table 3 — DIF sequence number for the 60 Hz system

DIF sequence number bit

DIF sequence number

Dseq3 Dseq2 Dseq1 Dseq0
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 Not used
1 0 1 1 Not used
1 1 0 0 Not used
1 1 0 1 Not used
1 1 1 0 Not used
1 1 1 1 Notwsed

Table 4 — DIF sequence number for the 50 Hz system

DIF sequence number bit

DIF sequence.number

Dseq3 Dseq2 Dseq1 Dseq0

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8

1 0 0 1 9

1 0 1 0 10

1 0 1 1 11

1 1 0 0 Not used
1 1 0 1 Not used
1 1 1 0 Not used
1 1 1 1 Not used
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