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1 Scope

This standard defines the data structure for the interface of DV-based digital audio, subcode data, and
compressed video at 100 Mb/s. The 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, 720/60p and 720/50p.

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

720/50p system —
Input video format: 1280 x 720 image sampling structure, 50-Hz frame rate, progressive format.
Compressed video data rate: 100 Mb/s

In this standard, the term 60-Hz system refers to both 1080/60i and 720/60p systems, and the term 50-Hz
system refers to both 1080/50i and 720/50p systems. The term 1080-line system refers to both 1080/60i and
1080/50i systems, and the term 720-line system refers to both 720/60p and 720/50p systems.

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 editions of the standards indicated below.

AES3-2003, Serial Transmission Format for Two-Channel Linearly Represented Digital Audio Data
SMPTE 12M-1999 Television, Audio and Film — Time and Control Code

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

SMPTE 274M-2005, Television — 1920 x 1080 Image Sample Structure, Digital Representation and Digital
Timing Reference Sequences for Multiple Picture Rates

SMPTE 296M-2001, Television — 1280 x 720 Progressive Image Sample Structure — Analog and Digital
Representation and Analog Interface

SMPTE 321M-2002, Television — Data Stream Format for the Exchange of DV-Based Audio, Data and
Compressed Video over a Serial Data Transport Interface

3 Data processing
3.1 General

As shown in figure 1, the processed audio, video and subcode data are output for the recording on a Type D-
12 recorder. Additionally these data are multiplexed in the DIF (digital interface) format data to output for
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different applications through a digital interface port. Details of the process shown in figure 1 are described in
clauses 3 and 4. Dotted lines are related to the data flow described in the Type D-12 document.

Annex A shows the block diagram of the Type D-12 recorder. Figure A.1 shows the part defined by this
compression format document.

3.1.1 Video encoding parameter

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

3.1.2 Audio encoding parameter

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

3.1.3 Subcode data

The time code format in the subcode area shall be the LTC codeword and comply with SMPTE 12M.

3.1.4 Frame structure

In the 1080-line system, video data, audio data, and subcode data in one video frame shall be processed in
each frame. In the 720-line system, these data in two video frames shall be processed within one frame
duration of the 1080-line system. Consequently, audio data and subcode data in the 720-line system are
processed in the same way as the 1080-line system. The audio data corresponding to one video frame in the
1080-line system and two video frames in the 720-line system is defined as an audio-processing unit.

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 the 720-line system. Therefore, time codes of the 1080-line and 720-
line system are the same.

Video ; i
N Sampling 3 Blocking Weighti o VLC .

274M Conversion Shuffling —> DCT [—>{ Weighting Quantization—> ~= - = =>Recording
296M A
/ |
8/10bits 8 hbits or more 16 bits :
]
]
|

Rate DIF DIF SDTI
Control Formatter ! 321M
]
]
]
]
]
!
Audio . !
AES3—>| Shuffling R ?
]
]
]
]
]
suwbcode OO A 1
12M
Figure 1 — Data processing block diagram
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3.2 Data structure

The data structure of the compressed stream at the digital interface is shown in figure 2. The data of each
frame shall be divided into four DIF channels.

Each DIF channel shall be divided into 10 DIF sequences for the 60-Hz system and 12 DIF sequences for the

50-Hz system.

Each DIF sequence shall consist of a header section, subcode section, VAUX section, audio section, and
video section with the following DIF blocks respectively:

Header section:
Subcode section:
VAUX section:
Audio section:

Video section:

1 DIF block
2 DIF blocks
3 DIF blocks
9 DIF blocks
135 DIF blocks

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

Data in one frame ‘

First channel H

Second channel H Third channel H Fourth channel ‘

DIF sequences

DIF sequence 0,0 H DIF sequence 1,0

Structure of a DIF
sequence

DIF blocks

Structure of a DIF

where

. DIF sequence n—l,OH DIF sequence 0,1 R DIF sequence n-1,

DIF sequence number DIF channel number

’ Header section H Subcode section H VAUX section H Audio & video section ‘

Moo oo

SCl,OH VA0,0H VAl,OH VA2,0 ” A0,0 ” V0,0 ‘ V132,0{V133,0{V134,0

Byte position number DIF block number DIF channel number

block ]

n = 10 for 60-Hz system
n = 12 for 50-Hz system

Page 4 of 64 pages
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DIFblocks | Ho,i | sco,i | scui | vao,i | vasi | vaz,i|

[ Aoi [ voi | vai| vei | vai| vai| vsi | vei| vzi| vai| vai | vaoi|vasi]| vazi| vasi| vasi|

| Al | V15,i | V16,i | V17,i | V18,i | V19,i | V20,i | V21, | V22,i | V23,i | V24, | V25,i | V26,i | V27,i | V28,i | V29,i |

| A2i | vaoi| vavi| va2i | vasi| vaa,i| vasi | vas,i | vazi| vasi | vao,i | vaoi [ vavi | vaz,i | vasi | vasi |

| A3, | V45, | V46,i | VA47,i | V48,i | V49,i | V50,i | V51,i | V52, | V53,i | V54, | V55,i | V56,i | V57,i | V58,i | V59,i |

| A4i | veo,i | vei | ve2i | ves,i | vea,i | ves,i | ves,i | ver.i| vesi | veo,i | vzoi [ vrai | vra,i | vrai | vrai |

| A5,i | V75,i | V76,i | V77,i | V78,i | V79,i | V80,i | V81, | V82, | V83,i | V84,i | V85,i | V86,i | V87,i | V88,i | V89,i |

| a6, | veo,i | vou,i| vez,i | ves,i| ves,i | ves,i| ves,i | ver,i | ves,i | veo,i |vioo,i|vios,i|vioz,i|vios,i|viosi]

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

| a8 |vizoi|vizi|vizz,i|vizs,i| viza,i| vizs,i| vize,i| viz7,i| vizs,i| vize,| vizo,i| visu,i| visz,i| viss,i| vizai]

DIF block number

where
i: DIF channel number
i=0,1,2,3
HO,i : DIF block in header section
SCO0,ito SC1,i :DIF blocks in subcode section
VAQ,i to VA2,i :DIF blocks in VAUX section
AO,i to A8,i : DIF blocks in audio section
VO,i toV134,i : DIF blocks in video section

Figure 3 — Data structure of a DIF sequence

3.3 Header section
3.3.1 1D

The ID part of each DIF block in the header section, shown in figure 2, shall consist 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
0 1 2
IDO ID1 ID2
MSB SCT2 Dseq3 DBN7
SCT1 Dseq2 DBN6
SCTO Dseql DBNS
Res Dseq0 DBN4
Arb FSC DBN3
Arb FSP DBN2
Arb Res DBN1
LSB Arb Res DBNO
The ID contains the followings :
SCT: Section type (see table 2)
Dseq: DIF sequence number (see tables 3 and 4)
FSC, FSP: Channel identification of a DIF block (see table 5)
NOTE — FSP bit is reserved in SMPTE 314M
DBN: DIF block number (see table 6)
Arb: Arbitrary bit
Res: Reserved bit for future use

Default value shall be setto 1

Table 2 — Section type

Section type bit )
Section type
SCT2 SCT1 SCTO
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
1 1 1

Page 6 of 64 pages
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Table 3 — DIF sequence number for the 60-Hz system

DIF sequence number bit

Dseq3 Dseq2 Dseql Dseq0

DIF sequence number

o
o
o
o

PRPRRPRRRPRRPRPRRPLPOOOOOOO
PRPRPPRPOOOORRRLRRLROOO
PRPOORRFRPROORRLROORERERO
POROROROROROROR

o~NO OGS WNEFO

9
Not used
Not used
Not used
Not used
Not used
Not used

Table 4 — DIF sequence number for the 50-Hz system

DIF sequence number bit

Dseq3 Dseq2 Dseql Dseq0

DIF sequence number

PRPPPRPRPRPPPOO0OO0OO0OO0OOO
PRPPPRPOOOORRLRRLRRLROOOO
PP OORRPROORRLROORRLR OO
POPRPORORPRORORORORO

oO~NOO OIS WNPEO

©

10

11
Not used
Not used
Not used
Not used

Table 5 —= DIF channel number

FSC FSP DIF channel number
0 1 0: first channel
1 1 1: second channel
0 0 2: third channel
1 0 3: fourth channel

SMPTE ST 370:2013
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Table 6 — DIF block number

DIF block number bit
DIF block number
DBN7 DBN6 DBN5 DBN4 DBN3 DBN2 DBN1 DBNO

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 1

0 0 0 0 0 0 1 0 2

0 0 0 0 0 0 1 1 3

1 0 0 0 0 1 1 0 134

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

3.3.2 Data

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

MSB

LSB

Table 7 - Data (payload) in the header section

Byte position humber

3 4 5 6 7 8 | - 79
DSF Res TF1 TF2 TF3 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 APT2 | AP12 | AP22 | AP32 Res | ---—---- Res
Res APT1 | AP11 | AP21 | AP31 Res | ---—---- Res
Res APTO | AP10 | AP20 | AP30 Res | ------- Res

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

APTn, AP1n, AP2n, and AP3n data shall be identical to the track application IDs (APTh =
001, AP1n = 001, AP2n = 001, AP3n = 001 ), if the source signal comes from the DV based
digital VCR. If the signal source is unknown, all bits for this data shall be set to 1.

T F: 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

0 = Valid data
1 = Invalid data.

Res: Reserved bit for future use

Default value shall be set to 1.

Page 8 of 64 pages
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3.4 Subcode section
341 ID

The ID part of each DIF block in the subcode section shall be the same as described in 3.3.1. The section
type shall be 001.

3.4.2 Data
The data part (payload) of each DIF block in the subcode section is shown in figure 4. The subcode data shall
consist of 6 SSYBs, each 48 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 shall be composed of an SSYB ID equal to 2 bytes, an
FF,, and an SSYB data payload of 5 bytes.

Byte position number

29 bytes

79
SCO,i| ID || Reserved 'I/
|

N

3---- 10 11----18 19----26 27----34 35----42 43----50
SYB

Byte position number

29 bytes

SSYB SSYB
IDO

T T
D1 || FFh || SSYB data

Figure 4 — Data in the subcode section
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3.4.2.1 SSYBID

Table 8 shows the parts of SSYB ID (IDO, ID1). It shall contain FR ID, application ID (AP3,, AP3;, AP3),
(APT,, APT,, APTg), and SSYB number (Sybs, Syb,, Syb;, Syby).

Table 8 - SSYB ID

) SSYB number SSYB number SSYB number
Bit 0and 6 1to5and 7 to 10 11
position
IDO ID1 IDO ID1 IDO ID1
b7 FR Arb FR Arb FR Arb
b6 AP32 Arb Res Arb APT2 Arb
b5 AP31 Arb Res Arb APT1 Arb
b4 AP30 Arb Res Arb APTO Arb
b3 Arb Syb3 Arb Syb3 Arb Syb3
b2 Arb Syb2 Arb Syb2 Arb Syb2
bl Arb Syb1l Arb Syb1l Arb Sybl
b Arb Syb0 Arb Syb0 Arb Syb0
NOTE — Arb = arbitrary bit

FR : The identification for the first half or second half of each DIF channel.
1 = the first half of each DIF channel
0 = the second half of each DIF channel

The first half of each DIF channel
DIF sequence number 0, 1, 2, 3, 4 for 60-Hz system
DIF sequence number 0, 1, 2, 3, 4, 5 for 50-Hz system
The second half of each DIF channel
DIF sequence number 5, 6, 7, 8, 9 for 60-Hz system
DIF sequence number 6, 7, 8, 9, 10, 11 for 50-Hz system
If information is not available, all bits shall be set to 1.

3.4.2.2 SSYB data

Each SSYB data payload shall consist of a pack of 5 bytes as shown in figure 5. Table 9 shows the pack
header table (PCO byte organization). Table 10 shows the pack arrangement in SSYB data for each DIF

channel.

SSYB | SSYB

| IDO | ID1 || FFh W SSYB data m

T T T )
| Pack |
PCO PC1 pc2 pPC3 PC4
Figure 5 — Pack in SSYB
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Table 9 — Pack header table

SMPTE ST 370:2013

UPPER
\ 0000 0001 0010 0011 0100 0101 0110 0111 — 1111
LOWER
AUDIO VIDEO
0000 SOURCE SOURCE
AuDIO VIDEO
0001 SOURCE SOURCE
CONTROL | CONTROL
0010
TIME
BINARY
0100 GROUP
0101
1111 NO INFO
Table 10 — Mapping of packets in SSYB data
The first half of The second half of
SSYB number each DIF channel each DIF 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 each frame.
The time code data are an LCT type

3.4.2.2.1 Time code pack (TC)

Table 11 shows the structure of the time code pack. The time code data mapped to the time code packs shall
be the same within each frame.
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Table 11 — Structure of time code pack
60-Hz system

MSB LSB
PCO 0 0 o | 1 o | o | 1 | 1
PC1 CF DF LiSvwiod UNITS of FRAMES
pc2 | PC L UNITS of SECONDS
PC3 | BGFO s o UNITS of MINUTES
PC4 | BGF2 | BGFL A UNITS of HOURS
50-Hz system
MSB LSB
PCO 0 0 0 1 0 0 1 1
pc1 | cF Arb Jens ol UNITS of FRAMES
PC2 | BGFO sTEE:'\cI)Sr\lgs UNITS of SECONDS
Pc3 | BGF2 ,\I”E\I'E'JSTE“S UNITS of MINUTES
pcsa | pc | BGFL AN UNITS of HOURS

NOTE - Detailed information is given in SMPTE 12M.
CF: Color frame
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=0dd
BGF: Binary group flag
Arb: Arbitrary bit
3.4.2.2.2 Binary group pack (BG)

Table 12 shows the structure of the binary group pack. The binary group data mapped to the binary group
packs shall be the same within each frame.

Table 12 — Structure of binary group pack

MSB LSB
PCO o | o | o [ 1 o | 1 | o | o
PC1 BINARY GROUP2 BINARY GROUP1

PC2 BINARY GROUP4 BINARY GROUP3

PC3 BINARY GROUP6 BINARY GROUP5

PC4 BINARY GROUPS8 BINARY GROUP7

Page 12 of 64 pages
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3.5 VAUX section
351 ID

The ID part of each DIF block in the VAUX section shall be the same as described in 3.3.1. The section type
shall be 010.

3.5.2 Data

The data part (payload) of each DIF block in the VAUX section is shown in figure 6. This figure shows the
VAUX pack arrangement for each DIF sequence.

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

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

Table 13 shows the mapping of the VAUX packs of the VAUX DIF blocks. One VAUX source pack (VS) and
one VAUX source control pack (VSC) shall exist in each frame. The remaining VAUX packs of the DIF blocks
in a DIF sequence are reserved and the value of all reserved words shall be set to FFy,.

If VAUX data are not transmitted, a NO INFO pack, which is filled with FF,, shall be transmitted.

Byte position number

0 1 2 3 ........ 8 ...... 13 ....... 18 ........ 23 ....... 28 ........ 33 ......... 38 ..... 43 ..... 48 ....... 53 ........ 58 ..... 63 ..... 68 vvvvvvvv 7 3 ,,,,,,,, 78 79
VAO,i Djof1|2]3[a4|5]|6| 7|8 9]|10]11]12]13]14
VAL, ID |15 16 17| 18 19| 20| 21| 22| 23| 24| 25] 26| 27 | 28 | 29
VA2,i ID [ 303132 33[34|35|36|37|38|39|40] 41| 42| 43| 44
I I I
Pack number Pack Pack
header data
I I |
PCO PC1 PC2 PC3 PC4
Figure 6 — Data in the VAUX section
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Table 13 — Mapping of VAUX pack in a DIF sequence

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

Even DIF sequence:
DIF sequence number 0, 2, 4, 6, 8 for 60-Hz system
DIF sequence number 0, 2, 4, 6, 8, 10 for 50-Hz system

Odd DIF sequence:
DIF sequence number 1, 3, 5,
1,35

7, 9 for 60-Hz system
DIF sequence number 7,9

, 11 for 50-Hz system

3.5.2.1 VAUX source pack (VS)

Table 14 shows the structure of the VAUX source pack.

Table 14 — Structure 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 Res Res Res Res Res Res Res Res
PC3 Res Res 50/60 STYPE
PC4 0 Res Res Res | Res | Res Res Res

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

STYPE: Video signal type

For 60-Hz system
10100b=1080/60i - 100 Mb/s compression (active line 1080)
10101 b=1080/60i-100 Mb/s compression (active line 1035)
11000b=720/60p - 100 Mb/s compression
Other = Reserved

For 50-Hz system
10100 b=1080/50i - 100 Mb/s compression
11000b=720/50p - 100 Mb/s compression
Other = Reserved

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

3.5.2.2 VAUX source control pack

Table 15 shows the structure of the VAUX source control pack.

Documents

Page 14 of 64 pages Document Sharing Hub

Full document detAuthofzad liceased meediited to: Stanford University. Downloaded on October 08,2016 at 08:18:18 UTC from IEEE Xplore. Restrictions apply.


http://www.avadocuments.com/doc/smpte-st-370-2013
http://www.avadocuments.com/doc/smpte-st-370-2013

SMPTE ST 370:2013

Table 15 — Structure of VAUX source control pack

MSB LSB
PCO o | 1 1 0 0 0 0 1
PC1 CGMS Res Res Res Res Res Res
PC2 Res Res 0 0 Res DISP
PC3 FF FS FC Res Res Res 0 0
PC4 Res Res Res Res Res Res Res Res

CGMS: Copy generation management system
00 b = Copy free
Other = Reserved

DISP: Display select mode
010b=16:9
Other = Reserved

FF: Framef/field flag

For the 1080-line system (see table 16)
FF indicates whether two consecutive fields are delivered, or one field is repeated
twice during one video frame period (see table 16)
0 = Only one of the two fields is delivered twice
1 = Both fields are delivered in order.

For the 720-line system (see table 17)
FF indicates whether two consecutive video frames are delivered, or one video frame is
repeated twice during the two video frames period.
0 = Only one of the two video frames is delivered twice.
1 = Both video frames are delivered in order.

FS: First/second field flag

For the 1080-line system (see table 16)
FS indicates a field which is delivered during the field one period (see table 16)
0 = Field 2 is delivered
1 =Field 1 is delivered.

For the 720-line system (see table 17)
FS indicates a video frame which is delivered during the video frame one period.
0 = Video frame 2 is delivered.
1 = Video frame 1 is delivered.

Table 16 — FF/FS for the 1080-line system

FF FS Output field

1 1 Field 1 and field 2 are output in this order (1,2 sequence).
1 0 Field 2 and field 1 are output in this order (2,1 sequence).
0 1 Field 1 is output twice.

0 0 Field 2 is output twice.
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Table 17 — FF/FS for the 720-line system

FF FS Output video frame

Video frame 1 and video frame 2 are output in this order (1,2 sequence).
Video frame 2 and video frame 1 are output in this order (2,1 sequence).
Video frame 1 is output twice.

Video frame 2 is output twice.

oo |-
O[Ol

FC : Frame change flag

For the 1080-line system
FC indicates whether the picture of the current video frame is repeated based on the
immediate previous video frame.
0 = Same picture as the previous video frame
1 = Different picture than the previous video frame

For the 720-line system
FC indicates whether the picture of the current two video frames is repeated based on the
immediate previous two video frames.
0 = Same picture as the previous two video frames
1 = Different picture than the previous two video frames

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

3.6 Audio section
3.6.1 ID

The ID part of each DIF block in the audio section shall be the same as described in 3.3.1. The section type
shall be 011.

3.6.2 Data
The data part (payload) of each DIF block in the audio section is shown in figure 7. The data of the DIF block

in the audio section shall be composed of 5 bytes of audio auxiliary data (AAUX) and 72 bytes of audio data
which is encoded and shuffled by the process as described in 3.6.2.1 and 3.6.2.2.

Byte position number
0 1 2 3 7 8 79

ID Audio auxiliary data Audio data

Figure 7 — Data in the audio section

3.6.2.1 Audio encoding
3.6.2.1.1 Source coding

Each audio input signal shall be sampled at 48 kHz, with 16-bit quantization. The system provides eight audio
channels. Audio data for each audio channel are located in each respective audio block.
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3.6.2.1.2 Emphasis

The audio encoding shall be carried out with the first order pre-emphasis of 50/15 pus. For the analog input
recording, emphasis shall be off in the default state.

3.6.2.1.3 Audio error code

In the encoded audio data, 8000, shall be assigned as the audio error code to indicate an invalid audio
sample. This code corresponds to the negative full scale value in ordinary twos complement representation.
When the encoded data includes 8000, it shall be converted to 8001h.

3.6.2.1.4 Relative audio-video timing
1080-line system —

An audio frame shall begin with an audio sample acquired within the duration of minus 50 samples relative to
zero samples from the start of line number 1.

720-line system —

An audio frame shall begin with an audio sample acquired within the duration of minus 50 samples relative to
zero samples from the start of line number 1 of video frame 1.

3.6.2.1.5 Audio frame processing

The audio data shall be processed in each audio frame. Each audio frame shall contain 1602 or 1600 audio
samples for the 60-Hz system or 1920 audio samples for the 50-Hz system for an audio channel with
associated status, user, and validity data. For the 60-Hz system, the number of audio samples per audio
frame shall follow the five-frame sequence as shown below:

1600, 1602, 1602, 1602, 1602 samples.

One audio frame shall be capable of 1620 samples for the 60-Hz system or 1944 samples for the 50-Hz
system. The unused space at the end of each audio frame is filled with arbitrary values.

3.6.2.2 Audio shuffling

The 16-bit audio data word shall be divided into two bytes. The upper byte shall contain MSB, and the lower
byte shall contain LSB, as shown in figure 8. Audio data shall be shuffled over DIF sequences and DIF blocks
within an audio frame. The data bytes are defined as D, (n =0, 1, 2, .....) which is sampled in the n-th order
within an audio frame and shuffled by each D, unit.

The data shall be shuffled through the process as expressed by the following equations:

60-Hz system —

DIF channel number: : Audio CH1,CH2
: Audio CH3,CH4
: Audio CH5,CH6

: Audio CH7,CHS8

WNBEFLO

DIF Sequence number: (INT (n/3) + 2 x (n mod 3)) mod 5 for Audio CH1,CH3,CH5,CH7
(INT (n/3) + 2 x (n mod 3)) mod 5 + 5 for Audio CH2,CH4,CH6,CH8

Audio DIF block number: 3 x (n mod 3) + INT ((n mod 45) / 15)
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Byte position number: 8 + 2 x INT(n/45) for the most significant byte
9 + 2 X INT(n/45) for the least significant byte
where n=0to 1619

50-Hz system —

: Audio CH1,CH2
: Audio CH3,CH4
: Audio CH5,CH6
: Audio CH7,CH8

DIF channel number:

WN - O

DIF Sequence number: (INT (n/3) + 2 x (n mod 3)) mod 6 for Audio CH1,CH3,CH5,CH7
(INT (n/3) + 2 x (n mod 3)) mod 6 + 6 for Audio CH2,CH4,CH6,CH8

Audio DIF block number: 3 x (n mod 3) + INT ((n mod 54) / 18)

8 + 2 x INT(n/54) for the most significant byte

Byte position nhumber:
9 + 2 x INT(n/54) for the least significant byte

where n=0to 1943

16 bits LSB
76543210

MSB
151413121110 9 8

i
i
[}
1
I
]
i
i
|
1

i

\
\
\
\
\
\
\
\
\
\
\
I \
\

\
\
\
\
\

J Upper ! \ Lower
151413121110 98] [765 43310
8 bits 8 bits

Figure 8 — Conversion of audio sample to audio data bytes

3.6.2.3 Audio auxiliary data (AAUX)

AAUX shall be added to the shuffled audio data as shown in figures 7 and 9. The AAUX pack shall include the
AAUX pack header and data (AAUX payload). The length of the AAUX pack shall be 5 bytes as shown in
figure 9, which depicts the AAUX pack arrangement. The audio packs are numbered 0 to 8 as shown in figure

9. This number is called an audio pack number.
Table18 shows the structure of the AAUX pack. One AAUX source pack (AS) and one AAUX source control
pack (ASC) shall be included in the compressed stream.
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Byte position number

0 1 2 3 ------------- -7 8 - 79
ID Audio auxiliary data Audio data
[} |
l<—— Sbytes ————>!
i i
AO,i Audio pack number 0
Al,i Audio pack number 1
A2,i Audio pack number 2
A3,i Audio pack number 3
Adi Audio pack number 4
A5,i Audio pack number 5
AB,i Audio pack number 6
A7, Audio pack number 7
A8,i Audio pack number 8
/ \\
/ \
/ \
/ \
/ \
/ \
/ \
T T T
Pack Pack
header data
1 1 1

PCO PC1 PC2 PC3 PC4

Figure 9 — Arrangement of AAUX packs in audio auxiliary data

Table 18 — Mapping of AAUX pack in a DIF sequence

Audio pack number
Even DIF sequence Odd DIF sequence Pack data
3 0 AS
4 1 ASC

Even DIF sequence :
DIF sequence number 0, 2, 4, 6, 8 for 60-Hz system
DIF sequence number 0, 2, 4, 6, 8, 10 for 50-Hz system

Odd DIF sequence :
DIF sequence number 1, 3, 5,
DIF sequence number 1, 3, 5,

~ ~

, 9 for 60-Hz system
9, 11 for 50-Hz system

)

3.6.2.3.1 AAUX source pack (AS)

The AAUX Source pack shall be configured as shown in table 19.
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Table 19 — Structure of AAUX source pack

MSB LSB
PCO 0 1 o | 1 [ o] o | o | o
PC1 LF Res AF SIZE
PC2 0 CHN Res | AUDIO MODE
PC3 Res Res 50/60 STYPE
PC4 | Res Res SMP | QU

LF: Locked mode flag
Locking condition of audio sampling frequency with video signal.
0 = Locked mode
1 = Reserved

AF SIZE: The number of audio samples per frame
010100b=1600 samples / frame (60-Hz system)
010110b=1602 samples / frame (60-Hz system)
011000b=1920 samples / frame (50-Hz system)
Other = Reserved

CHN: The number of audio channels within an audio block
0 0 b = One audio channel per an audio block
Other = Reserved
An audio block consists of 45 DIF blocks (9 DIF blocks x 5 DIF sequences) for the 60-Hz
system and 54 DIF blocks ( 9 DIF blocks x 6 DIF sequences ) for the 50-Hz system.

AUDIO MODE: The contents of the audio signal on each audio channel
0000 b = Audio CH1,CH3,CH5,CH7
0001 b = Audio CH2,CH4,CH6,CH8
1111 b =Invalid audio data
Other = Reserved

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

STYPE: Audio blocks for each frame
00011b =8 audio blocks
Other = Reserved

SMP: Sampling frequency

000b =48 kHz
Other = Reserved

QU: Quantization
000b =16 bits linear
Other = Reserved

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

3.6.2.3.2 AAUX source control pack (ASC)

The AAUX source control pack shall be configured as shown in table 20.
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