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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  �  Identification of a compression family 
EFC  �  Emphasis audio channel flag 
EOB  �  End of block 
FR  �  Identification 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. 
 
 
 
 
 
 
 
 
 

 
 

Figure 1 – Block diagram on digital interface 
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Figure 2 – Data structure of one video frame for 50 Mb/s structure 

 
 
 
 

 
Figure 3 – Data structure of one video frame for 25 Mb/s structure 
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H0,i SC0,i SC1,i VA0,i VA1,i VA2,i 

  
A0,i V0,i V1,i V2,i V3,i V4,i V5,i V6,i V7,i V8,i V9,i V10,i V11,i V12,i V13,i V14,i 

 
A1,i V15,i V16,i V17,i V18,i V19,i V20,i V21,i V22,i V23,i V24,i V25,i V26,i V27,i V28,i V29,i 

 
A2,i V30,i V31,i V32,i V33,i V34,i V35,i V36,i V37,i V38,i V39,i V40,i V41,i V42,i V43,i V44,i 

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

 
A4,i V60,i V61,i V62,i V63,i V64,i V65,i V66,i V67,i V68,i V69,i V70,i V71,i V72,i V73,i V74,i 

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

 
A6,i V90,i V91,i V92,i V93,i V94,i V95,i V96,i V97,i V98,i V99,i V100,i V101,i V102,i V103,i V104,i 

 
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,i V119,i 

 
A8,i V120,i V121,i V122,i V123,i V124,i V125,i V126,i V127,i V128,i V129,I V130,i V131,i V132,i V133,i V134,i 

 
 

where 
 i : FSC 
   i = 0     for 25 Mb/s structure 
   i = 0,1  for 50 Mb/s structure 
 H0,i : DIF block in header section 
 SC0,i to SC1,i : DIF blocks in subcode section 
 VA0,i to VA2,I : DIF blocks in VAUX section 
 A0,i   to A8,I : DIF blocks in audio section 
 V0,i   to V134,I : DIF blocks in video section 
 

Figure 4 – 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 figures 2 and 3, consists of 3 bytes (ID0, 
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 

(ID0) 
Byte 1 
(ID1) 

Byte 2 
(ID2) 

MSB SCT2 Dseq3 DBN7 
 SCT1 Dseq2 DBN6 
 SCT0 Dseq1 DBN5 
 Res Dseq0 DBN4 
 Arb FSC DBN3 
 Arb Res DBN2 
 Arb Res DBN1 

LSB Arb Res DBN0 
 
 

DIF blocks 

DIF block number        FSC 
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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 
 

SCT2 SCT1 SCT0 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 
1 1 1 

 
Reserved 
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Table 3 – DIF sequence number for 525/60 system 

 
Dseq3 Dseq2 Dseq1 Dseq0 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 
 

Dseq3 Dseq2 Dseq1 Dseq0 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 
 

Dseq7 Dseq6 Dseq5 Dseq4 Dseq3 Dseq2 Dseq1 Dseq0 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 

 

Authorized licensed use limited to: Stanford University. Downloaded on October 08,2016 at 08:13:37 UTC from IEEE Xplore.  Restrictions apply. Full document details: SMPTE ST 314 2005

http://www.avadocuments.com/doc/smpte-st-314-2005
http://www.avadocuments.com/doc/smpte-st-314-2005


SMPTE 314M-2005 

Page 8 of 52 pages 

 
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 APT2 AP12 AP22 AP32 Res Res Res 
 Res APT1 AP11 AP21 AP31 Res Res Res 

LSB Res APT0 AP10 AP20 AP30 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  
 
4.4.1  ID  
 
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, 
FFh, and an SSYB data payload of 5 bytes. 
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Figure 5 – Data in the subcode section 
 

 
4.4.2.1  SSYB ID  
 
Table 7 shows SSYB ID (ID0, ID1). These data contain FR ID, application ID (AP32, AP31, AP30), and 
SSYB number ( Syb3, Syb2 Syb1, Syb0).  
 
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 0, 1, 2, 3, 4 for the 525/60 system  
DIF sequence number 0, 1, 2, 3, 4, 5 for the 625/50 system  
 

  The second half of each channel  
DIF sequence number 5, 6, 7, 8, 9 for the 525/60 system  
DIF sequence number 6, 7, 8, 9. 1 0, 11 for the 625/50 system  
 

If information is not available, all bits shall be set to 1.  

Byte position number 

ID Reserved SC1,0
SC1,1

29 bytes

Data 

0   1   2   3 50  51 79

3 10 11 18 19 26 27 34 35 42 43 50 
SSYB6 SSYB7 SSYB8 SSYB9 SSYB10 SSYB11 

8 bytes

SSYB
ID0 ID1

SSYB FFh SSYB data 

Byte position number

ID Reserved SC0,0
SC0,1

29 bytes

Data

0   1   2   3 50  51 79 

3 10 11 18 19 26 27 34 35 42 43 50 
SSYB0 SSYB1 SSYB2 SSYB4 SSYB5 SSYB3 
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Table 7 – SSYB ID 

 
SSYB number 

0 and 6 
SSYB number 

1 to 5 and 7 to 10 
SSYB number 

11 
 
 

Bit position ID0 ID1 ID0 ID1 ID0 ID1 

b7 (MSB) 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 APT0 Arb 
b3 Arb Syb3 Arb Syb3 Arb Syb3 
b2 Arb Syb2 Arb Syb2 Arb Syb2 
b1 Arb Syb1 Arb Syb1 Arb Syb1 

b0 (LSB) Arb Syb0 Arb Syb0 Arb Syb0 
   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.  
 
 
 
 
 

 
 

Figure 6 – Pack in SSYB 
 
 
 

SSYB data

5 bytes 

   PC0      PC1      PC2      PC3      PC4   

SSYB SSYB 
ID0 ID1 FFh 

Pack 
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Table 8 – Pack header table 

 
     UPPER 
 
LOWER 

0000 0001 0010 0011 0100 0101 0110 0111 � 1111 

0000      SOURCE SOURCE    

0001      SOURCE 
CONTROL 

SOURCE 
CONTROL    

0010           

0011  TIME 
CODE         

0100  BINARY 
GROUP         

0101           

|           

1111          NO 
INFO 

 
 

Table 9 – Mapping of packet in SSYB data 
 

 
SSYB number 

First half of 
each channel 

Second half of 
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 

PC0 0 0 0 1 0 0 1 1 

PC1 CF DF TENS of 
FRAMES UNITS of FRAMES 

PC2 PC TENS of 
SECONDS UNITS of SECONDS 

PC3 BGF0 TENS of  
MINUTES 

UNITS of 
MINUTES 

PC4 BGF2 BGF1 TENS of 
HOURS UNITS of HOURS 

 
 

625/50 system 
 MSB       LSB 

PC0 0 0 0 1 0 0 1 1 

PC1 CF Arb TENS of 
FRAMES UNITS of FRAMES 

PC2 BGF0 TENS of 
SECONDS UNITS of SECONDS 

PC3 BGF2 TENS of  
MINUTES 

UNITS of 
MINUTES 

PC4 PC BGF1 TENS of 
HOURS 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 
PC0 0 0 0 1 0 1 0 0 
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  
  
4.5.1  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 FFh.  
 
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 FFh.  
  
If VAUX data are not transmitted, a NO INFO pack, which is filled up by FFh, shall be transmitted.  
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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, 2, 4, 6, 8 for 525/60 system 
          DIF sequence number 0, 2, 4, 6, 8, 10 for 625/50 system 
 
  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 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

Pack
data 

PC0 PC1 PC2 PC4 PC3

Pack number

VA0,1

VA0,0

VA1,1

VA1,0

VA2,1

VA2,0

ID 

ID

ID 

Byte position number

Pack 
header 

0  1  2  3      8     13     18     23     28    33     38     43     48    53     58    63     68    73    78 79 
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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 

PC0 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 = 1st, 2nd field 
     01b = 3rd, 4th field 
     10b = 5th, 6th field 
     11b = 7th, 8th 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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