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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Data stream 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 form of recommendations for international use and are accepted by IEC National
Committees in that sense. While ‘all reasonable efforts are madecto-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”indicatel Jits cappnovali_andscannot 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 62071-3 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.

This bilingual version (2013-07) corresponds to the monolingual English version, published in
2005-10.

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

CDV Report on voting
100/902/CDV 100/986/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.

The French version of this standard has not been voted upon.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

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.

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

Part 3: Data stream format

1 Scope

This part of IEC 62071 defines the format of the data stream for the synchronous exchange of
DV-based audio, data, and compressed video (whose data structure is defined in SMPTE 314M)
over the interface defined in SMPTE 305M. It covers the transmission of audio, subcode data
and compressed video packets associated with DV-based 25 and 50 Mb/s data structures
including faster-than-real-time transmission for 525/60 SDTI and 625/50 SDTI systems.

This standard does not include the data stream of a DV-compressed structure as defined in
SMPTE 322M.

Space within SMPTE 305M not used by a data stream conforming to this standard may be used
for the transmission of data other than those representing DV-based audio, data and
compressed video.

In this standard, the 60-Hz system, refers, to, the field frequency. 59,94.Hz system and the 50 Hz
system refers to the field frequency 50,0"Hz system.

2 Normative references

The following refereénceddocumentsi/arelindispensable forithe-applicationcof this document. For
dated references, only the editionfcited-applies.-Forlundated references, the latest edition of
the referenced document (including any amendments) applies.

SMPTE 305M: 2005, Television — Serial Data Transport Interface

SMPTE 314M: 1999, Television — Data Structure for DV-Based Audio, Data and Compressed
Video — 25 and 50 Mb/s

SMPTE 322M: 2004, Television — Format for Transmission of DV Compressed Video, Audio
and Data Over a Serial Data Transport Interface

3 Abbreviations and acronyms

DIF: Digital interface

DVF: DIF valid flag

ECC: Error correction code

FF: Field/frame frequency flag
FSNF: Frame sequence number flag
SDI: Serial digital interface

SDTI: Serial data transport interface
ST: Signal type

STVF: Signal type of video frame
TRF: Transmission rate flag

TT: Transmission type
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4 Identification within the serial data transport interface (SDTI)

4.1 SDTI header packet data

The header packet data words of the serial data transport interface (SDTI) associated with this
data stream format shall conform to SMPTE 305M. When the SDTI interface is transporting a
data stream conforming to this standard, the block type word within the SDTI header packet
shall have the value 173h for transported data contained in fixed-size blocks when ECC (error
correction code) is used and the value

233h when ECC is not used.

4.2 Payload

The payload is composed of consecutive fixed-size blocks (see Figure 1). The SDTI data type
word shall identify the data type of this payload with the value 221n.

5 Stream block format

The stream block format is shown in Figure 1. The length of each stream block is 170 words,
including a secondary header, two DIF (digital interface) block IDs, two DIF block data (of
stream data) and an ECC block. The secondary header contains reserved data words, signal
type words, and a transmission type word. The complete word structure of the stream block for
a compressed video data stream is defined below:

Reservedydata r3words
Signal type : 2 words
Transmission type : 1 word
DIF block ID ~3 words
DIF'‘block''data VTP words
DIF block 1D ;-3 words
DIF block data . 77 words

ECC : 4 words
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Ancillary data | Payload |
P |€ #l
E S
Header A Fixed Fixed Fixed | Fixed s
A | Data Space block | block | block block | SPac®
Y \Y
170 words
1 word [¢—>(<¢ —>
SDTI
/'?at: Stream block
(from SMPTE 305M, table 2) yp
Word0 1 2 3 4 5 6 7 8 9 - 85 86 87 88 89  ----- 169
Reserved DIF DIF DIF DIF
date 9| ST | TT|  block block block block ECC
ID data ID data
| | | | | |
(3 words) J \:3 words) (77 words) (8 words) (77 words) (4 words)

Signal type
(2 words)

Transmissiontype

(1 words)

Figure 1 — Stream block format

5.1 Reserved data words

The reserved data words shall consist of 3 words and be positioned at the start of the stream

block. The default value for the reserved data is 200n.

5.2 Signal type words

The signal type word (ST) mapping is shown in Figure 2. The signal type words shall consist of
two words. The first word of ST (word 3) includes the specific type of video frame ID (STVF ID).
The second word of ST (word 4) includes the field/frame frequency flag (FF), the DIF structure
format, the DIF valid flag (DVF), the frame sequence number flag (FSNF), the transmission

rate flag (TRF) and reserved bits.

Word 3

Word 4

IEC 1941/05

B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
[ [ [ [ [ [
EP | EP Reserved STVF ID
| |
_ [ [
EP EP FF DIF structure Res | DVF |FSNF| TRF
| |

Figure 2 — Signal type (ST) word mapping

IEC 1942/05
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Word 3 of ST

The STVF ID shows information mainly related to pictures that have been 3:2 pull-down
converted from 480 line/ 29,98 frame rate progressive pictures.

In the 525/60 SDTI system, the following applies:
Bits B7 through B3 are reserved bits and shall be set to 00000y as default values.

Bits B2 through BO indicate the specific type of video frame ID which shows the type of the
converted picture with the following values:

B2 B1 BO Original Converted
0 0 0 : 480i /29,97 -> No change
0 0 1 . 480p / 29,97 -> Segmented frame (see note)
0 1 0 : 480p / 23,98 -> No field sequence ID (3:2 pull down)
0 1 1 : 480p / 23,98 -> A frame (3:2 pull down)
1 0 0 : 480p / 23,98 -> B frame (3:2 pull down)
1 0 1 : 480p / 23,98 -> C frame (3:2 pull down)
1 1 0 : 480p / 23,98 -> D frame (3:2 pull down)
1 1 1 : 480p / 23,98 -> E frame (3:2 pull down)

NOTE Odd lines of 480p/29,97 are mapped to the first field and even lines of 480p/29,97 are mapped to the
second field.

In the 625/50 SDTI system, the following applies:

All values of bits B7 through B0 are set to 00h as default values.
Bit B8 of word 3 isiequal-to.theieven parity:of B7through:B0;
Bit B9 of word 3 is equal to the complement of BS8.

Word 4 of ST

Bit B7 indicates the field frequency of serial digital interface (SDI) with the following values:

B7
0 : 60 Hz (59,94 Hz)
1 : 50 Hz

Bits B6 through B4 indicate the DIF structure with the following values:

B6 B5 B4

0 0 0 . Reserved
0 0 1 . Reserved
0 1 0 . Reserved
0 1 1 . 25 Mb/s structure
1 0 0 . Reserved
1 0 1 : 50 Mb/s structure
1 1 0 . Reserved
1 1 1 . Reserved

Bit B3 is reserved bit and shall be set to Op as default value.
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Bit B2 is the DIF valid flag (DVF) and indicates the validity of the DIF data mapped into SDTI.

B2
0 . invalid
1 : valid

Bit B1 is the frame sequence number flag (FSNF) and indicates the validity of the frame
sequence number (see 5.3) with the following values:

B1
0 : valid
1 . invalid

Bit BO is the transmission rate flag (TRF) and indicates the validity of the transmission rate
(see 5.3) with the following values:

BO
0 : valid
1 . invalid

Bit B8 is equal to the even parity of B7 through BO.
Bit B9 is equal to the complement of B8.

5.3 Transmission type word

The transmission type word (TT) mapping is shown in Figure 3. The transmission type word
shall consist of one word including the frame sequence number and the transmission rate.

B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

l | I T . ]
Word 5| EP EP Frame sequence Transmission

| nurr|1ber | | ralte

IEC 1943/05
Figure 3 — Transmission type (TT) word mapping

Bits B7 through B4 indicate the frame sequence number with the following values:

On o1
1h D2
I
Fh : 16

The frame sequence number identifies frames multiplexed within an SDTI frame.

Bits B3 through B0 indicate the transmission rate with the following values:

On : 1 x (normal transmission rate) (see note)
1h 12X
2h 3 X
3h 14 x
4h :5x
5h 16 x
6h 17X
Th :8x

8h — Enh: reserved
Fh 116 X
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NOTE The multiple of the normal transmission rate is represented by x. The normal transmission rate
corresponding to normal reproduction of the television picture is 1 x.

Bit B8 is equal to the even parity of B7 through BO;
Bit B9 is equal to the complement of B8.

5.4 DIF block ID words

The DIF block ID (ID0-2) shall consist of three words, contained in bits A23 through AO as
shown in Figure 4. The lower 8-bit portion of these three words is specified in SMPTE 314M.

B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Word6and 86 | EP1 | EP1| A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO

Word 7 and 87 | EP2 | EP2 | A15 | A14 [ A13 | A12 | A11 | A10 | A9 | A8

Word 8 and 88 | EP3 | EP3 | A23 | A22 | A21 | A20 | A19 | A18 | A17 | A16

IEC 1944/05
Figure 4 — Mapping of DIF block ID
EP1 is equal to the even parity ‘of bits\A7/through’A0;

EP2 is equal to the even parity of bits A15 through AS;
EP3 is equal to the even parity of bits)A23 thnough A16;

and

P1 is equal to the complement of EP1;

P2 is equal to the complement of EP2;

EP3 is equal to the complement of EP3.

5.5 DIF block data words

The DIF block data shall consist of 77 words. The lower 8 bits of each DIF block word
represent the DIF block data, as specified in SMPTE 314M; the higher 2 bits are parity data.

Bits B7 through BO are DIF block data; Bit B8 is equal to the even parity of B7 through BO;
Bit B9 is equal to the complement of B8.

5.6  Error correction code (ECC) words
Bits B7 through BO of the words within a stream block (including reserved data words, the ST
word, the TT word and all words of the DIF block ID and DIF block data) are optionally

protected by an error correction code (ECC). The ECC shall consist of four words and be
inserted at the end of the stream block.

The error correction code is a (170,166) Reed-Solomon code in GF(256), whose field generator
polynomial is shown as:

P)=X*+ X'+ X+ X* + 1
where X' are place-keeping variables in GF(2), the binary field.

The generator polynomial of the code in GF(256) is:
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G(x) = (x+a)(x+d?)(x+a’)(x+a’)
where « is given by 2h in GF(256).

When the value of the block type in the SDTI header (see 4.1) is 173h, the Reed-Solomon code
shall be contained in C31 through CO as shown in Figure 5. When the value of the block type is
233h, the ECC shall have the fixed value 200h.

B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Word 166 |EP1|EP1| C7 | C6 [ C5 | C4 | C3 | C2 | C1 | CO

Word 167 | EP2 |EP2 | C15|C14|C13|C12|C11|C10| C9 | C8

Word 168 | EP3 [ EP3 [ C23 | C22 | C21|C20|C19|C18|C17 | C16

Word 169 | EP4 | EP4 | C31 | C30 | C29 | C28 | C27 | C26 | C25 | C24

IEC 1945/05

Figure 5 — Mapping of ECC

EP1 is equal to the evenrparity ofrbits G71through)Co0;
EP2 is equal to the even parity 'of bits'C15 through'C8;
EP3 is equal to the even parity of bits, C23 through C16;
EP4 is equal to the even parity of'bits C31 through°C24;

nd

V]

m
o

1 is equal to the complement 'of EP1;
P2 is equal to the complement of ' EP2;
P3 is equal to the complement of EP3;
EP4 is equal to the complement of EP4.

m
N

m

6 Transmission order

The transmission order within one frame for 25 and 50 Mb/s DV-based compression structures
consisting of DIF blocks is shown in Figures 6, 7, and 8.

In the 50 Mb/s structure, each frame is carried in two channels, which are transmitted in
sequence one after another. In the 25 Mb/s structure, only a single channel is used.

Each channel consists of 10 DIF sequences in the 60 Hz system or 12 DIF sequences in the
50 Hz system. DIF sequences within a frame are transmitted in a DIF sequence order from 0 to
n-1. Each DIF sequence is composed of 150 DIF blocks. DIF blocks within a DIF sequence are
transmitted sequentially from DIF block 0 to 149.
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Data in one frame

First channel Second channel

)

F sequencé"s-%

- | DIF sequence n-1,0| DIF sequence 0,1 | DIF sequence 1,1 |

DIF sequence n-1,1 |
|

DIF sequence 0,0 | DIF Sequence 1,0

FSC

Structure of a DIF

| Header section | Subcode section | VAUX section | Audio & video section |

sequence
Transmission order
DIF blocks | Hoo | scoo | sc1.0 | VAO,0 |VA1 o vazo | aoo [voo | | v132.0 [ vizzo [visao |
Byte position number DIF block number FSC
01 2 B cmommmmemeeee e 79
Structure of a DIF block | ID | Data Note

n =10 for 525/60 system
n =12 for 625/50 system
FSC : First/second channel

IEC 1946/05

Figure 6 — Transmission order in one frame for the 50 Mb/s structure

Data in one frame

i

DIF sequences DIF sequence 0,0 | DIF sequence 1,0 | """"""""" | DIF sequence n-1,0

DIE.sequence number  FSC

Structure of a DIF

| Header section | Subcode section | VAUX section | Audio & video section |
sequence : :
Transmission order
DIF blocks | HO,0 | SCO0,0 | SC1,0 | VAO0,0 | VA1,0 | VA2,0 | A0,0 | V0,0 | ~~~~~~~~~~~~~ | V132,0 | V133,0 | V1)”;4,q |
Byte position number DIF block number FSC
0 1 2 B o 79
Structure of a DIF block D | Data Note
n =10 for 525/60 system

n =12 for 625/50 system
FSC : First/second channel

IEC 1947/05

Figure 7 — Transmission order in one frame for the 25 Mb/s structure
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Transmission order
_——

DIF blocks | Ho,i [ scoii | scti | vaoi | vati] vazi }——‘

|—>| Ao | voi | vai | vai | vai | vai | vsi | vei | vz | vei | vei | vaoi [ vai | vazi | vasi | vaai |

Let At | visi | vaei | vazi | vasi | vaei | veoi | vati | vazi | vasi | vaaii | vasii | vaei [ verii | vas.i | vao.i |

Lol A2i | vao,i | vati | vazi | vasi | vaai [ vasi | vaei | vaz.i [ vasi | vaei | vaoi [ vati | vazi | vasii [ vasai |

Lo{ A3 | vas,i | vaeii | vazi | vasi | vaoii [ vsoii | vs1,i | vs2i [ vsai | vsai | vssii [ vseii | vsz.i | vssii [ vsoi |

Le{ a4 | veo, | vet,i | vezi | vesi | veaii [ vesii | ves,i | ver.i [ vesi | veai | vzoi [ vz | vrai | v [ vrai |

»{ asi | vzsi | vrei | vrzi | vzsi | vroii [ veoi | vt | vezi | vesi | veai | vesii | vesi | vez.i | vasii [ veoi |

Lal A6 | vooi | voti | vez, | ves,i | vea, | vesi | vesi| ver,i| vesi | ves,i |v100,ifvio1,ifvi02ifv103ifviosif—

Lo{ A7 [v105i]v106i|vio7.i|viosi]|vioeivitoi|vitti| virzi[viizi| vitai] viisi[ vitei| vitzi] vissi [ vitei|—

La{ Asi [v120i|v121i[vi22i|v123i | v124;i [ va2s,i | v12e, | v127,i | vi28,i| vi2ei ]| v130i [ v131i| v132i] v133i | v13ai

DIF block number FSC

where IEC 1948/05

i : FSC
i=0 for 25 Mb/s structure
i =0,1 for 50 Mb/s structure

HO,i : DIF block in header section
SCO0,i to SC1,1 : DIF blocks in subcode section
VAO,i to VA2,l : DIF blocks in VAUX section
AO,i to A8,i : DIF blocks in audio section
VO0,i to V134,i : DIF blocks in video section

Figure 8 — Transmission order in a DIF sequence
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