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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Data stream format

Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to
idation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. International; governmental

IEC Plublications have the form of recommendations for interfational use and are accepted by IEQ
Comnyittees in that sense. While all reasonable efforts are«made to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsible ‘for the way in which they are used o

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC PU
transparently to the maximum extent possible in\their national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

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

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

No liapility shall attach to IEC or its’directors, employees, servants or agents including individual eXx
rs of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natureiwhatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out of.the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn,to;the Normative references cited in this publication. Use of the referenced publi
indispensable for.the-correct application of this publication.

Attentjon is drawn to the possibility that some of the elements of this IEC Publication may be the
paten{ rights. lEC shall not be held responsible for identifying any or all such patent rights.
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Internatlonal Standard IEC 62447-3 has been prepared by IEC technical committ
Audio, video and multimedia systems and equipment.

pe 100:

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

CbhV Report on voting
100/1093/CDV 100/1188/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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The list of all the parts of the IEC 62447 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.

This 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.

Part 1 describes the VTR specifications which are tape, magnetization, helical recording,

modulati

on method and basic system data for video compressed data.

Part 2 describes the specifications for encoding process and data format for 1080i, 1080p and

720p sy,

The committee has decided that the contents of this publication will remain unchang
the maiptenance result date indicated on the IEC web site under "http://webstore.ig

the datg

4
LCITTS.

related to the specific publication. At this date, the publication willbe

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amephded.

A bilingtial version of this publication may be issued at a/ater date.

ed until
c.ch" in
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HELICAL-SCAN COMPRESSED DIGITAL VIDEO CASSETTE
SYSTEM USING 6,35 mm MAGNETIC TAPE -
FORMAT D-12 -

Part 3: Data stream format

1 Scope

This pa
DV-bas
370M)

subcodsd
structur

Space
used fo
compre

In this
50 Hz s

2 Noi

The foll

For datgd references, only the edition cited’applies. For undated references, the lates

of the rd

SMPTE

3 Abl

SDI
SDTI
ECC
DIF
ST

t of IEC 62447defines the format of the data stream for the synchronous exch
pd audio, data, and compressed video (whose data structure is defined in
pver the interface defined in SMPTE 305M. It covers the transmissSion o

data and compressed video packets associated with DV-based<100 MK
bs for 525/60 SDTI and 625/50 SDTI systems.

vithin SMPTE 305M not used by a data stream conformingctoithis standard
r the transmission of data other than those representing(DV-based audio, d
bsed video.

standard, the 60 Hz system refers to the field-frequency 59,94 Hz system
ystem refers to the field-frequency 50,0 Hz system.

mative references

pwing referenced documents are indispensable for the application of this do

ferenced document (including any amendments) applies.

305M.2-2000, Television.—Serial Data Transport Interface

previations and acronyms

Serial digital interface
Serialdata transport interface
Error correction code

Digital interface

ange of
SMPTE
f audio,
/s data

may be
ata and

and the

cument.
[ edition

Signal type

STVF
FF
DVF
FSNF
TRF
TT

Signal type of video frame
Field/frame frequency flag
DIF valid flag

Frame sequence number flag
Transmission rate flag

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 transports a
data stream conforming to this standard, the block type word within the SDTI header packet
shall have the value 173n for transported data contained in fixed-size blocks when ECC is

used and the value 2331 when ECC is not used.

4.2 Payload

The payload is composed of consecutive fixed-size blocks (see Figure 1). The SDF 'dpta type

word shill identify the data type of this payload with the value 221h.

5 Stream block format

5.1 Stream block

The strgam 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 Hata (of
stream flata) and an ECC block. The secondary header cgntains reserved data words$, signal
type wolrds, and a transmission type word. The complete)word structure of the stream block

for a compressed video data stream is defined below,

Reserved data
Signal type
Transmission. type
DIF block 1B

DIF block data
DIF.block 1D

DIF block data
ECC

¥ 3 words

: 2 words

: 1 word

: 3 words

: 77 words
: 3 words

: 77 words
: 4 words
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Ancillary data ‘ | Payload |
P l< >|
E S . . ) .
Header A Fixed Fixed Fixed | Fixed s
Al data Space block | block | block block | SPace
\Y \Y
170 words
1 word [¢—>|<¢ >
SDTI
tata Strearmbiock
/'type
(From SMPTE 305M, Table 2)
Nor0 1 2 3 4 5 6 7 8 9  -—-- 85 86 87 88 89 - 169
Reserved DIF DIF DIF DIF
data ST | TT| block block block block ECC
ID data ID data
| | | | | | |
(3 words) J \:3 words) (77 words) (3avords) (77 words) (4 words)
Signal type Transmission type
(2 words) (1 word) EC 940b07

Figure 1 =Stream block format

5.2 Reserved data words

The res
block. T

5.3 Slignal type words

The sig
of two W

ID). Th
structur

erved data words shall consist of 3 words and be positioned at the start of thg stream
he default value for.the reserved data is 200h.

hal type word (ST) mapping is shown in Figure 2. The signal type words shall consist
ords. The first word of ST (word 3) includes the specific type of video frame ID (STVF
second word of ST (word 4) includes the field/frame frequency flag (FF), [the DIF

format, the DIF valid flag (DVF), the frame sequence number flag (FSNF), the

H + £1 LD | ol o
transmisstonrate-ftag{TRF)andreservedbits:

B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
[ | [ [ [ [
Word 3| EP | EP Reserved STVF ID
| |
. [ [
Word 4| EP EP FF DIF structure Res | DVF |FSNF| TRF
| |
IEC 941/07

Figure 2 — ST word mapping
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a) 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.

All values of bits B7 through B0 are set to 00h as default values.

Bit B8

Bit B9

of word 3 is equal to the even parity of B7 through BO.

of word 3 is equal to the complement of B8.

b) Word 4 of ST

Bit B7 indicates the field frequency of SDI with the following values:

Bits B6

Bit B3 is

Bit B2 is

Bit B1 i
followin

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

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 1 25 Mb/s structure
1 0 0 : Reserved

1 0 1 : 50 Mb/s structure
1 1 0 : 100Mb/s structure
1 1 1 : Reserved

reserved bit and shall be set to Op as default value.

the DVF and indicates\the validity of the DIF data mapped into SDTI.

B2
0 Invalid
1 »Valid

the FSNF~ahd indicates the validity of the frame sequence number (see 4.3)
j values:

with the

B1
0 : Valid
1 . Invalid

Bit BO is the TRF and indicates the validity of the transmission rate (see 4.3) 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.
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5.4 Transmission type word

The TT word mapping is shown in Figure 3. The TT 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

[ [ [ [ [
Word 5|1 EP EP Frame sequence Transmission

| nurr|1ber | | ralte

IEC 942/07

Figure 3 — TT word mapping

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

On o1
1h 12
|
Fh 116

The frame sequence number identifies frames multiplexed withinsan SDTI frame.

Bits B3 fhrough B0 indicate the transmission rate with thé€ following values:

On : 1 x (normal transmission rate)(see note)
1h 12X

2h 13X

3h 14 x

4h :5x

5h 16X

6h 17X

7h 18 x

8h — Eh: Reserved

Fh 116 x

NOTE The multiple of thelnormal transmission rate is represented by x. The normal transmission rate
corresporlding to normal reproduction of the television picture is 1 x.

Bit B8 ig equal to4he even parity of B7 through BO.

Bit B9 ig equalo the complement of B8.

5.5 DiFbtocktDwords

The DIF block ID (ID0-2) shall consist of three words, contained in bits A23 through A0 as
shown in Figure 4. The lower 8-bit portion of these three words is specified in SMPTE 370M.

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 943/07

Figure 4 — Mapping of DIF block ID
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EP1 is equal to the even parity of bits A7 through AO;

EP2 is equal to the even parity of bits A15 through A8;
EP3 is equal to the even parity of bits A23 through A16;

and

m

m

1 is equal to the complement of EP1;

2 is equal to the complement of EP2;

EP3 is equal to the complement of EP3.

5.6 DiFbtockdatawords

The DIF block data shall consist of 77 words. The lower 8 bits of each DIF\blo

represe

Bits B7

through BO are DIF block data; Bit B8 is equal to the even parity ofsiB7 through

Bit B9 ig equal to the complement of B8.

5.7 EICC words

Bits B7

through BO of the words within a stream block (including reserved data words

word, the TT word and all words of the DIF block ID“and DIF block data) are o

protectg
stream

The EC
shown 4

where X

The gern

where o

d by an ECC. The ECC shall consist of fouriwords and be inserted at the en
block.

s:
P(x)&X8 + X4 + X3 + X2 + 1
i are place-keeping varniables in GF(2), the binary field.
erator polynomial-of‘the code in GF(256) is:
G(x) = (x+o)(x+a2)(x+o3)(x+o)

is given-by 2n in GF(256).

ck word

ht the DIF block data, as specified in SMPTE 370M; the higher 2 bits are|parity data.

BO;

the ST
btionally
d of the

C is a (170,166) Reed-Solomon code, in"GF(256), whose field generator polynjomial is

When tlpévalue of the block type in the SDTI header (see 4.1) is 173n, the Reed-$olomon

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 200k.

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 944/07

Figure 5 — Mapping of ECC
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EP1is
EP2is
EP3is
EP4 is

and

EP1 is
EP2 is
EP3 is
EP4 is

6 Transmission order

The trapsmission order within one frame for 100 Mb/s DV-based campression st

consist

One frgme is carried in four channels, which are transmitted{in sequence from

channe

Each channel consists of 10 DIF sequences in the 60 Hz system or 12 DIF sequencsd
50 Hz slystem. DIF sequences within a frame are transmitted in a DIF sequence orde
Each DIF sequence is composed of 150 DIF. blocks. DIF blocks within a DIF s¢quence
are tranpmitted sequentially from DIF block 0 to 149:

to n-1.

equal to the even parity of bits C7 through CO;
equal to the even parity of bits C15 through C8;
equal to the even parity of bits C23 through C16;
equal to the even parity of bits C31 through C24;

equal to the complement of EP1;
equal to the complement of EP2;
equal to the complement of EP3;

DA

14 4l ! bf
g Yudal tu uic CUTTTPYICTeTit Ur s

ihg of DIF blocks is shown in Figures 6 and 7.

Ifto the fourth channel one after another.

fuctures

he first

s in the
r from O

Data.intone frame

hnel

Firdt channel Second channel Third channel Fourth cha

DIF sequerl{é'e

.,m

DIF sequencg 0,0 | DIF sequence 1,0 | ~~~~~~~~~~~~~ | DIF sequence n-1,0 | | DIF sequence 0,3 | DIF sequence 1,3 | ~~~~~~~~~ | DIF sed

uence n-1,3
/

DIF sequence num

7

A DIF channel number
Structure of g DIF | Header section | Subcode section | VAUX section | Audio & video section
sequence L
Transmission order
HO0,0 | SCO0,0 | SC1,0 | VAO,0 | VA1,0 | VA2,0 | A0,0 | V0,0 | ~~~~~~~~~~~~~ |V132,0|V133,0|V134,0|

DIF blocks | ....... |

Byte position number " DIF block number DIF channel number
001 2 3 cemmmmieiiiiiaeaans 79
Structure of a DIF block | ID | Data NOTE

n =10 for 60 Hz system

n =12 for 50 Hz system
DIF channel number=0, 1,2, 3

Figure 6 — Transmission order in one frame for the 100 Mb/s structure

IEC 945/07
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Transmission order
—_—

DIF blocks | Hoi | scoi | scti[ vaoi| vati| vaz; }——‘

|—>| Ao | voi | vai | vai | vai | vai | vsi | vei | vzi | vei | vei [ vioi [ vati | vazi | vasi [ viai |

Lol At | vasi | vasi [ vz | vasi [ vaai [ vaoii | vati | veai [ vasi | vaai | vasi [ vesii | vezi | vasii [ vasi |

Lo{ A2)] [ vaoi | vati | vazi [ vasi [ vaai | vas.i | vae, [ vari | vasi | vaei [ vaoi | vati | vazi | vasi | vaa i J—

Lol A3f | vasi | vas.i [ vaz.i | vasi | vaai [ vsoii | vsti | vs2i [ vs3i | vsai | vssii | vse.i | vszi<| vss.i | vsoii [

Lol A4if | veoi | veri | vezi | ves,i | vea.i [ ves.i | vesi | vez.i | ves.i | veoi | vaorf vt | vrai | vrsi | vrai i

Lol asif | vrsi | vzei [ vz | vrsi | vrei [ veoii | veti | veai [ vesi |'veai | ves.i | ves.i | vezi | ves.i | veoii [

Lot e[ | vooi | vori [ vezi | vesi [ vea,i [ ves,i | vesifvoeri [ ves,i | vesi [ vioo,i| vio1,i] vioz.i| vi0si| viosifi—

et A7,[ | vi0s,i] v106.i| vio7i| vios.i| viagifvi1oi| vitif vitzif viisi] viai] vitsi[ vatei| viz.i] vitsi| vireifi—

Lot Asif | vi20i] vi21,i| vi22i|va2si| viza,i| vizsi| vazei| vizz.i| vi2si| vi2ei] vi3o.| vi31i| vas2i| v13s,i| viza;

DIF block number DIF chapnel

number
IEC | 946/07
where

DIF channel number :1=0,1,2,3 for 100 Mb/s structure;

HO,i : DIF block in header section;

SCO0,i to SC1,i : DIF blocks in subcode section;

VAO,i to VA2,i : 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.

NOTE The DIF channel number is defined by FSC and FSP as described in SMPTE 370M, Table 5.

Figure 7 — Transmission order in a DIF sequence
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7 Mapping structure

The mapping structure defines where SDTI stream blocks are mapped into SDTI frames.

An SDTI data block of the fixed-block variety (as used by this standard) is based on one

stream

block; the stream block in turn includes two DIF blocks and associated words, as

shown in Figure 1.

In the 525/60 SDTI system, the compressed video data stream within an SDTI frame is
composed of 3000 SDTI data blocks (6000 DIF blocks) for the 100 Mb/s structure.

In the
compos

71 C

The chd
raster |
transmi
the 100

A chanr
SDTI d4g

In the 5
lines in
in the 2

The rem
set to th

7.2 Mapping rules

The ma

— Cha
or 2

— The

— A channel unit'shall be completely contained within an SDI video field.

One fra

d of 3600 SDTI data’ blocks (7200 DIF bloc

ks) for the 100 Mb/s structure.

hannel unit

nnel unit structure is shown in Figures 10 and 11. A channel unit is a serieg of SDI
nes into which SDTI data blocks are mapped. In the case)of 25 Mb/s dtructure
Esion, a channel unit is composed of the SDTI data blocks 6fyone frame (seg 6.2 for
Mb/s structure).

el unit is thus composed of 750 SDTI data blocks forthe 525/60 SDTI system or 900
ta blocks for the 625/50 SDTI system.

25/60 SDTI system, a channel unit occupies.94 lines in the 270 Mb/s interfa¢e or 69
the 360 Mb/s interface; in the 625/50 SDTk'system, a channel unit occupies 113 lines
0 Mb/s interface or 82 lines in the 360 Mb/s interface.

aining payload space within a chanfel unit should be filled with blocks with their value
e invalid type number 100h, as defined in SMPTE 305M.

bping rules are as follows.

hnel units consist-of-contiguous lines with no gaps and shall not use lines 10, {11, 273,
(4 in the 525/60° SDTI system, or lines 6, 7, 319, or 320 in the 625/50 SDTI sygtem.

start lines inwhich a channel unit can be mapped are shown in Table 1.

me,shall use four adjacent channel units as shown in Figures 8 and 9. The firsft part of

one frar

heshall use the first channel unit, the second part of the frame shall use the|second

channel

umit,thethirdpart of the framestrattusethethirdchanmetumitamd—thefourth part of

the frame shall use the fourth channel unit.

In the 525/60 SDTI system, 3000 SDTI data blocks are mapped into 376 lines for the 270

Mb/s int

erface or into 276 lines for the 360 Mb/s interface.

In the 625/50 SDTI system, 3600 SDTI data blocks are mapped into 452 lines for the 270

Mb/s int

erface or into 328 lines for the 360 Mb/s interface.
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Ancillary data space

—14 -

Payload (1440 words)

62447-3 © IEC:2007(E)

<

> [«

Line 1
Line 2
171 words SDTIblock e 72 words
«—> . [
T MLine 21 0 2 3 4 5 6 7
8 9 10 | 11 12 | 13 | 14 | 15
94 lines . Invalid data
(]
1681ines ¥ 744|745 746 | 747|748 749 " |
Yie 115 750 [ 751 [ 752 | 753 | 754 | 755 | 756 | 757
758|759 760|761 |762| 763|764 | 765
94 lines ° Invalid data
L]
! 1494|1 495|1 496|1 4971 408[1409] " | ' |
Channel unit
Line284 1 500[1 501]1 502]1 503]1 504]1 505]1 506]1 507
1 508|1 509]1 5101 5111 5121 513]1 514]1 515
94 lines . Invalid-data
(]
_ 2 2442 2452 246|2 247|2 2482 249 /|
188 lines
ine 398 2 250|2 251|2 252|2 253|2 254|2-255(2 2562 257
2 258|2 259|2 260(2 2612 262}2'263|2 2642 265
94 lines S Invalid data
)
! 2 994|2 995]2 996[297]2 9098|2900 " | * |
Line 524
Line 525
IEC 947/07

Figure 8a — For 270 Mb/s system
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62447-3 © IEC:2007(E)

15—

Payload (1920 words)

Ancillary data space
Line 1
Line 2
171 words  SDTI block .
L L] _’ <_
39 word
' Line K 1 [2[s]a]s5][6[7[8]o9]10 words
11 112 | 13|14 |15 |16 | 17 | 18 | 19 | 20 | 21
69 lines E Invalid data
Tt
748 | 749
Line L 750 | 751 | 752 | 753 | 754 | 755 [ 756 | 757 | 758 | 759 | 760
207 lines 761|762 | 763 | 764 | 765 | 766 | 767 | 768 | 769 | 770 | 771
69 linps : Invalid data x
l e s e s s s s
149811499 Channel unit
[ine M 1 500[1 501]1 502]1 5031 504]1 505]1 506]1 5071 508] 1 509]1 510
1 511[1 512]1 5131 5141 515]1 516]1 5171 518]1 519]1 520[1 521
69 lines E Invalid data
l : Tt
v 2298fo2a0] | " | "] "] | | [ [ "]
Unen 2 250]2 2512 262]2 253]2 254]2 255]2 2562 2572 258] 2 259]2/260|
2 2612 2622 2632 2642 2652 2662 2672 2682 269| 22702 271
69 lineks : Invalid datd
: e i o
2008fo00]l | [ "] | |OM [ | |
NOTE
(K,L, M, N)=
(21, 90, 159, p84)
(90, 159, 284] 353)
Lihe 524 (159, 284, 35, 422)
Lipe 525
IEC | 948/07
Figure 8b — For 360 Mb/s system
Figure 8 =-Channel unit mapping for the 100 Mb/s structure (525/60 SDTI system)
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