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The SMPTE Operations Manual for Standards states:
A document should be stabilized if it is believed to be substantially correct,
does not contain harmful or misleading recommendations, may still be
relevant to equipment or practices in use, is stable, but does not represent
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At any time, a Technology Committee may revise, amend, or otherwise
initiate a new Project on a Stable document.
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Note:

SMPTE “Stable” documents were previously described as “Archived” and the
attached document may be marked as “Archived”. The status of a SMPTE document
described as “Archived” is exactly as described above for a “Stable” document.

Stable documents may not adhere to the latest style and format of SMPTE

documents, or to current usage of normative language. Suitable care should be
taken in interpretation.
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1 Scope

This standard defines the DV-based data structure for the interface of digital audio, subcode data, and
compressed video with the following parameters:

525/60 system — 4:1:1 image sampling structure, 25 Mb/s data rate
525/60 system — 4:2:2 image sampling structure, 50 Mb/s data rate
625/50 system — 4:1:1 image sampling structure, 25 Mb/s data rate
625/50 system — 4:2:2 image sampling structure, 50 Mb/s data rate

The standard does not define the DV-compliant data structure for the interface of digital audio, subcode
data, and compressed video with the following parameters:

625/50 system — 4:2:0 image sampling structure, 25 Mb/s data rate

The compression algorithm and the DIF structure conform to the DV data structure as defined in IEC
61834. The differences between the DV-based data structure defined in this standard and IEC 61834 are
shown in annex A.

2 Normative references

The following standards, through reference in this text, constitute provisions of this standard. All
standards are subject to revision, and parties to agreements based on this standard are encouraged to
investigate the possibility of applying the most recent edition of the standards indicated below.

IEC 61834-1 (1997), 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 (1997), 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
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SMPTE 12M-1999, Television, Audio and Film — Time and Control Code
ITU-R BT.470-6 (11/98), Conventional Television Systems

ITU-R BT.601-5 (10/95), Studio Encoding Parameters of Digital Television for Standard 4:3 and Wide-
Screen 16:9 Aspect Ratios

3 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

B/W  — Black-and-white flag

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

DV — ldentification of a compression family

EFC — Emphasis audio channel flag
EOB - End of block

FR — ldentification for the first or second half of each channel
FSC - Identification of a DIF block in each channel

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 (see note)

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

NOTE — STYPE as used in this standard is different from that in ANSI/IEEE 1394.
4 Interface

4.1 Introduction

As shown in figure 1, processed audio, video, and subcode data are output for different applications
through a digital interface port.
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4.2 Data structure

The data structure of the compressed stream at the digital interface is shown in figures 2 and 3. Figure 2
shows the data structure for a 50 Mb/s structure, and figure 3 shows the data structure for a 25 Mb/s
structure.

In the 50 Mb/s structure, the data of one video frame are divided into two channels. Each channel is
divided into 10 DIF sequences for the 525/60 system and 12 DIF sequences for the 625/50 system.

In the 25 Mb/s structure, the data of one video frame are divided into 10 DIF sequences for the 525/60
system and 12 DIF sequences for the 625/50 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 figures 2 and 3, each DIF block consists of a 3-byte ID and 77 bytes of data. DIF data bytes
are numbered 0 to 79. Figure 4 shows the data structure of a DIF sequence for a 50 or 25 Mb/s structure.

Audioln <«—»

Audio, Video and Digital o
VideoIn <«—» Subcode < » Interface «— Digital Interface
Processing Formatting

Subcode In  «——»]

Figure 1 — Block diagram on digital interface
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Data in one video frame

Second channel

First channel

\
\
\
\
\

Structure of a DIF

sequence

DIF blocks

Structure of a DIF block

Header section | Subcode section | VAUX section
|v132,0|v133,0|v134,p]

|
/ -~ -
SC1,0 |’\;:A0,0 |VA1,0 |VA2,0 | :A0,0 | V0,0 | .................
DIF block number FSC

/ .
[Ho0 [sCo0
2 3 e -79
Where
n = 10 for 525/60 system
n = 12 for 625/50 system

FSC : First/second channel

o

Figure 2 — Data structure of one video frame for 50 Mb/s structure

Data in one video frame
DIF sequences
FSC
Structure of a DIF Header section | Subcode section | VAUX section | Audio & video section ]
sequence
/ o - e 5
1 e e e \
H e Pl 7 \
/ o //'/ '/” \\\
/ el - -7 \
DIF blocks | HO,0 |sco,0 sC1,0 IVA0,0 |VA1 0 | VA2,0 [ A0,0 | V0,0 | ______ |v132,o| v133,o| V134’9|
‘‘‘‘‘‘‘‘‘‘ .
Byte position number - DIF block number FSC
0 1 2 B cecmmmmmcmmceeeaaee 79
Data Where
n = 10 for 525/60 system
n = 12 for 625/50 system
FSC : First/second channel

Structure of a DIF block

Figure 3 — Data structure of one video frame for 25 Mb/s structure
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[ A0i [ voi | vai | vai [ vai | vai | vsi | vei| vzi [ vai| vai | vioi|vati|vazi|visi|vaai|

[ At [ visi | viei [ vazi | visi | vaoi | vao,i | vari | vazi | vasii | vaa,i | vas,i | vasii | var,i | vas,i | vaosi |

[ A2i | vaoi | vati | vazi | vasi | vaai | vasi | vaei | vazii | vasi | vaoii [ vao,i | vati | vazi | vas;i | vasii |

[ A3i | vasi | vae,i | vazi | vas,i | vaoii | vso,i | vs1,i | vs2i | vs3i | vsa,i | vss,i | vseii | vsz.i | vss,i | vsoi |

[ A4i | veoii | vet,i| vezi | ves,i | vea,i| ves,i | ves.i | ver.i | ves.i | veo,i | vzo,i | v71i | vz2i | vraii | vraii |

[ Asi | vsi| vzei | vzzi | vasi | vz | veoii | ver,i | vezi | ves,i | vea,i | ves,i | ves.i | ver.i | ves.i | veoi |

[ A6 | vooii | vor,i | vezi | ves,i | vea,i| ves,i | vee,i | ver,i | ves,i | veo,i [viooi|vioi[viozi|viosi|vioail

[ A7i [viosi|vio6i|vi07i|viosi|vioei|vit0i|vi1ti|vitzi|visi|vitai|vitsi|vitei | vi7i| vitsi| vitei]

[ A8i [v120i|vi21i|vi22i|vi2si|vi2ai| vizsi| vizei| vi27.i| vizsi| vize | visoi| visti| visz2i| vissi| viaai]

where
i
HO,i
SCO0,ito SC1,i
VAO,i to VA2,l
AO,i to A8l
V0,i toV134,l :

:FSC

DIF block number FSC

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

: DIF block in header section
: DIF blocks in subcode section
: DIF blocks in VAUX section

: DIF blocks in audio section

Figure 4 — Data structure of a DIF sequence

4.3 Header section

43.11D

DIF blocks in video section

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

Table 1 — ID data of a DIF block

Byte position number

Byte 0 Byte 1 Byte 2

(ID0) (ID1) (ID2)

MSB SCT2 Dseqs DBN;
SCT; Dseq2 DBNs

SCTy Dseqq DBN5

Res Dseqo DBN4

Arb FSC DBN3

Arb Res DBN3

Arb Res DBN;

LSB Arb Res DBNg
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ID contains the following:

SCT: Section type (see table 2)
Dseq: DIF sequence number (see tables 3 and 4)
FSC: Identification of a DIF block in each channel
50 Mb/s structure
FSC = 0: first channel
FSC = 1: second channel
25 Mb/s structure
FSC =0
DBN: DIF block number (see table 5)
Arb: Arbitrary bit
Res: Reserved bit for future use
Default value shall be set to 1

Table 2 — Section type

SCT, SCT4 SCTo Section type
0 0 0 Header
0 0 1 Subcode
0 1 0 VAUX
0 1 1 Audio
1 0 0 Audio
1 0 1
1 1 0 Reserved
1 1 1
Documents
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Table 3 — DIF sequence number for 525/60 system

Dseqs Dseqy Dseq Dseqo Meaning
0 0 0 0 DIF sequence number 0
0 0 0 1 DIF sequence number 1
0 0 1 0 DIF sequence number 2
0 0 1 1 DIF sequence number 3
0 1 0 0 DIF sequence number 4
0 1 0 1 DIF sequence number 5
0 1 1 0 DIF sequence number 6
0 1 1 1 DIF sequence number 7
1 0 0 0 DIF sequence number 8
1 0 0 1 DIF sequence number 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 Not used

Table 4 — DIF sequence number for 625/50 system

Dseqs Dseqy Dseq Dseqo Meaning
0 0 0 0 DIF sequence number 0
0 0 0 1 DIF sequence number 1
0 0 1 0 DIF sequence number 2
0 0 1 1 DIF sequence number 3
0 1 0 0 DIF sequence number 4
0 1 0 1 DIF sequence number 5
0 1 1 0 DIF sequence number 6
0 1 1 1 DIF sequence number 7
1 0 0 0 DIF sequence number 8
1 0 0 1 DIF sequence number 9
1 0 1 0 DIF sequence number 10
1 0 1 1 DIF sequence number 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
Table 5 — DIF block number
Dseqz Dseqs Dseqgs Dseqs Dseqs Dseq2 Dseq1 Dseqo Meaning
0 0 0 0 0 0 0 0 DIF sequence number 0
0 0 0 0 0 0 0 1 DIF sequence number 1
0 0 0 0 0 0 1 0 DIF sequence number 2
0 0 0 0 0 0 1 1 DIF sequence number 3
1 0 0 0 0 1 1 0 DIF block number 134
1 0 0 0 0 1 1 1 Not used
1 1 1 1 1 1 1 1 Not used
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4.3.2 Data

The data part (payload) of each DIF block in the header section is shown in table 6. Bytes 3 to 7 are
active and bytes 8 to 79 are reserved.

Table 6 — Data (payload) in the header DIF block

Byte position number of header DIF block

3 4 5 6 7 8 — 79
MSB DSF Res TF1 TF2 TF3 Res Res Res
0 Res Res Res Res Res Res Res
Res Res Res Res Res Res Res Res
Res Res Res Res Res Res Res Res
Res Res Res Res Res Res Res Res
Res APT; AP1, AP2, AP3; Res Res Res
Res APT;4 AP14 AP2, AP34 Res Res Res
LSB Res APTy AP1, AP2, AP3p Res Res Res

DSF: DIF sequence flag
DSF = 0: 10 DIF sequences included in a channel (525/60 system)
DSF =1 : 12 DIF sequences included in a channel (625/50 system)

APTn, AP1n, AP2n, AP3n: These data shall be identical as track application IDs (APTn = 001, AP1n =
001, AP2n = 001, AP3n = 001), if the source signal comes from a digital VCR. If the signal source is
unknown, all bits for these data shall be set to 1.

TF: Transmitting flag:
TF1: Transmitting flag of audio DIF blocks
TF2: Transmitting flag of VAUX and video DIF blocks
TF3: Transmitting flag of subcode DIF blocks

TFn = 0: Data shall be valid.
TFn = 1: Data shall be invalid.

Res: Reserved bit for future use
Default value shall be set to 1.

4.4 Subcode section

44.1 1D

The ID part of each DIF block in the subcode section is described in 4.3.1. The section type shall be 001.

4.4.2 Data

The data part (payload) of each DIF block in the subcode section is shown in figure 5. The subcode data
consists of 6 SSYBs, each 8 bytes long, and a reserved area of 29 bytes in each relevant DIF block.
SSYBs in a DIF sequence are numbered 0 to 11. Each SSYB is composed of SSYB ID equal to 2 bytes,
FF., and an SSYB data payload of 5 bytes.
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Byte position number

29 bytes
SCO0,0 D Reserved

S =————— Data ﬁ

57 10 11 18 19 =26 2734 3542 43 50
| ssveo | ssve1 | ssve2 | ssve3 | ssy4 | ssvs |

Byte position number

50 51
coro 0123 7929 bytes
' | ID Il Reserved
SC1,1
S Data —= >

5 10 11w 18 1926 2734 3542 43~ 50
| ssv6 | ssve7 | ssvas | ssye [ssvB10] SSYB11|

“SsvB | SsvB ' v
DO D1 FFh ISSYB daltalI

< 8 bytes

Figure 5 — Data in the subcode section

4.4.2.1 SSYB ID

Table 7 shows SSYB ID (IDO, ID1). These data contain FR ID, application ID (AP3,, AP3,, AP3), and
SSYB number ( Sybs, Syb, Syb, Syby).

FR ID is an identification for the first or second half of each channel:
FR = 1: the first half of each channel
FR = 0: the second half of each channel

The first half of each channel
DIF sequence number O,

for the 525/60 system
DIF sequence number O,

’ 2! 3!
2 , 5 for the 625/50 system

!3!

_
~ B

The second half of each channel
DIF sequence number 5, 6,

, 9 for the 525/60 system
DIF sequence number 6, 7,

7!
8,9.10, 11 for the 625/50 system

© ®

If information is not available, all bits shall be set to 1.
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Table 7—-SSYB ID

SSYB number SSYB number SSYB number
Oand 6 1to5and 7to 10 11
Bit position IDO ID1 IDO ID1 IDO ID1
b7 (MSB) FR Arb FR Arb FR Arb
b6 AP3; Arb Res Arb APT; Arb
b5 AP34 Arb Res Arb APT, Arb
b4 AP3p Arb Res Arb APTy Arb
b3 Arb Sybs Arb Sybs Arb Sybs
b2 Arb Syby Arb Syb, Arb Syby
b1 Arb Syb; Arb Syb Arb Syb
b0 (LSB) Arb Sybo Arb Sybo Arb Sybo
NOTE — Arb = arbitrary bit.

4.4.2.2 SSYB data

Each SSYB data payload consists of a pack of 5 bytes as shown in figure 6. Table 8 shows pack header
table (PCO byte organization). Table 9 shows the pack arrangement in SSYB data for each channel.

SSYB [SSYB e .
20 D1 | FFh 5 iSYBdatf

< 5 bytes >
| | 1
| Pack

| \
PCO PC1 PC2 PC3 PC4

Figure 6 — Pack in SSYB
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UPPER
0000 | 0001 | 0010 | 0011 | 0100 0101 0110 o111 | — | 1111
LOWER
0000 SOURCE | SOURCE
0001 SOURCE | SOURCE
CONTROL | CONTROL
0010
TIME
0011 Lo
BINARY
0100 GROUP
0101
|
NO
" INFO

Table 9 — Mapping of packet in SSYB data

First half of Second half of
SSYB number each channel each channel
0 Reserved Reserved
1 Reserved Reserved
2 Reserved Reserved
3 TC TC
4 BG Reserved
5 TC Reserved
6 Reserved Reserved
7 Reserved Reserved
8 Reserved Reserved
9 TC TC
10 BG Reserved
11 TC Reserved
NOTES
1 TC = time code pack.
2 BG = binary group pack.
3 Reserved = default value of all bits shall be set to 1.
4 TC and BG data are the same within a single video frame. The time code data are
an LCT type.

4.4.2.2.1 Time code pack (TC)

Table 10 shows a mapping of the time code pack. Time code data mapped to the time code packs remain
the same within each video frame.
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Table 10 — Mapping of time code pack

525/60 system
MSB LSB
PCO| 0 o [ o] 1] o] o] 1]
TENS of
PC1| CF | DF | coaves UNITS of FRAMES
TENS of
PC2 | PC SECONDS UNITS of SECONDS
TENS of UNITS of
PC3 | BGFO MINUTES MINUTES
TENS of
PC4 | BGF2 | BGF1 | | 08 UNITS of HOURS
625/50 system
MSB LSB
PCO| © o o] 1] o] o] 1] 1
TENS of
PC1| CF | Ab | copSe UNITS of FRAMES
TENS of
PC2 | BGFO SECONDS UNITS of SECONDS
TENS of UNITS of
PC3 | BGF2 MINUTES MINUTES
TENS of
PC4 | PC |BGF1| 08 UNITS of HOURS

NOTE — Detailed information is given in SMPTE 12M.

CF: Color fame
0 = unsynchronized mode
1 = synchronized mode
DF: Drop frame flag
0 = Nondrop frame time code
1 = Drop frame time code
PC: Biphase mark polarity correction
0 = even
1 =odd
BGF: Binary group flag

Arb: Arbitrary bit
4.4.2.2.2 Binary group pack (BG)

Table 11 shows the mapping of the binary group pack. Binary group data mapped to the binary group
packs remain the same within each video frame.
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Table 11 — Mapping of binary group pack

MSB LSB
pcol o | o[ o | 1] o] 1]0]o0
PC1 |  BINARY GROUP 2 BINARY GROUP 1
PC2 |  BINARY GROUP 4 BINARY GROUP 3
PC3 |  BINARY GROUP 6 BINARY GROUP 5
PC4 |  BINARY GROUP 8 BINARY GROUP 7

4.5 VAUX section

451 1D

The ID part of each DIF block in the VAUX section is described in 4.3.1. The section type shall be 010.
4.5.2 Data

The data part (payload) of each DIF block in the VAUX section is shown in figure 7. This figure shows the
VAUX pack arrangement for each DIF sequence.

There are 15 packs, each 5 bytes long, and two reserved bytes in each VAUX DIF block payload. A
default value for the reserved byte is set to FF,,.

Therefore, there are 45 packs in a DIF sequence. VAUX packs of the DIF blocks are sequentially
numbered 0 to 44. This number is called a video pack number.

Table 12 shows the mapping of the VAUX packs of the VAUX DIF blocks. A VAUX source pack (VS) and
a VAUX source control pack (VSC) must be present in each of the video compressed frames. The
remaining VAUX packs of the DIF blocks in a DIF sequence are reserved and the value of all reserved
words is set to FF,,.

If VAUX data are not transmitted, a NO INFO pack, which is filled up by FF;, shall be transmitted.
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VAO,0
VAO,1

VA1,0
VA1,1

VA2,0
VA2,1

Page 14 of 52 pages

Byte position number
0123 -8 -13- -18 - 23 -28 -33- -38 -43 -48 -53 -58 -63- -68- -73- 7879

ID 0 1 23| 4|5|6|7|8]9 |1 1112 13| 14

Pack number Pack Pack
header data

\ | \
PCO PC1 PC2 PC3 PC4

Figure 7 — Data in the VAUX section

Table 12 — Mapping of VAUX pack in a DIF sequence

Pack number
Even DIF sequence Odd DIF sequence Pack data
39 0 VS
40 1 VSC

where
Even DIF sequence:
DIF sequence number 0,
DIF sequence number 0,

, 6, 8 for 525/60 system
, 6, 8, 10 for 625/50 system

NN
A D

Odd DIF sequence:
DIF sequence number 1, 3, 5, 7, 9 for 525/60 system
DIF sequence number 1, 3, 5, 7, 9, 11 for 625/50 system
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4.5.2.1 VAUX source pack (VS)
Table 13 shows the mapping of a VAUX source pack.

Table 13 — Mapping of VAUX source pack

MSB LSB
PCO 0 1 1 0 0 0 0 0
PC1 Res Res Res Res Res Res Res Res
PC2 B/W EN CLF Res Res Res Res
PC3 Res Res 50/60 | STYPE
PC4 VISC

B/W: Black-and-white flag
0 = Black and white
1 = Color

EN: Color frames enable flag
0 = CLF is valid
1 = CLF is invalid

CLF: Color frame identification code (see ITU-R BT.470-6)
For 525/60 system
00b = Color frame A
01b = Color frame B
Others = Reserved

For 625/50 system
00b = 1%, 2" field
01b = 3", 4" field
10b = 5™, 6™ field
11b = 7", 8" field

50/60:
0 = 60-field system
1 = 50-field system

STYPE: STYPE defines a signal type of video signal
00000b = 4:1:1 compression
00001b = Reserved
|
00011b = Reserved
00100b = 4:2:2 compression
00101b = Reserved

|
11111b = Reserved

VISC:
10001000b = -180

00000000b= 0
01111000b = 180
01111111b = No information

Other = Reserved

Res: Reserved bit for future use
Default value shall be set to 1
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