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1 Scope

This standard specifies the packet format and transmission timing for DV-based 25 Mb/s, 50 Mb/s and 100
Mb/s data streams over an IEEE 1394 interface. This standard covers the source packet structure for
transmitting the DIF blocks, the definition of a CIP header, the transmission order and timing, and includes
information on both real time and faster than real time transmission.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
standard. At the time of publication, the editions indicated were valid. 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.

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

SMPTE 370M-2002, Television — Data Structure for DV-Based Audio, Data and Compressed Video at
100Mb/s — 1080/60i, 1080/50i, 720/60p

IEC 61883-1 (2003-01), Consumer Audio/Video Equipment — Digital Interface — Part 1: General

IEC 61883-2 (1998-02), Consumer Audio/Video Equipment — Digital Interface — Part 2: SD-DVCR Data
Transmission

IEEE 1394-1995, Standard for a High Performance Serial Bus

IEEE 1394a-2000, Standard for a High Performance Serial Bus — Amendment 1
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3 General description

Real time transmission of video and audio data using the IEEE 1394 interface is achieved by transmitting an
isochronous packet defined in IEEE 1394 that carries video and audio data. This packet is transmitted every
125 pusec. The structure of the isochronous packet is defined in IEC 61883-1.

For transmission of a DV-based data stream over an IEEE 1394 interface, the DIF blocks defined in SMPTE
314M and SMPTE 370M are placed into the isochronous packets and transmitted. Figure 1 shows a
transmission of DIF blocks present in the isochronous packet payload.

The DIF blocks are combined to form a source packet, which is a basic unit of the video and audio data for
isochronous packet transmission.

The structure and length of the source packet changes for different DV-based bit rates (25, 50, 100 Mb/s).
The source packet is subsequently divided into one or more data blocks that are then mapped into an
isochronous packet.

The isochronous packet consists of a CIP header that contains information on the type of transmitted data
and time stamp information for synchronization of a transmitter and receiver, in addition to the payload area.
The isochronous receiver after receiving isochronous data reformats the transmitted data blocks and finally
reconstructs the source packet.

DIFblock | | | | | e ] ]

Source packet | | [ e

Datablock | | [ | 1] e || e

Isochronous packet header

ID,

Cyoesync\ ........
] |

Cycle time >
Isochronous packet  Isochronous cycle (125 us)ﬁ
CIP header
Figure 1 — Transmission of DIF blocks using isochronous packets (informative)
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The number of transmitted source packets inside the isochronous packet varies, and depends on the
transmission speed. When the video and audio data is transmitted at a “normal” speed (“normal” speed
meaning equal to the television system frame rate), a single source packet is transmitted in a single
isochronous packet. In faster than real-time transmission, the number of source packets contained in an
isochronous packet increases in proportion to the transmission speed.

4 Structure of a 1394 packet
4.1 Source packet structure

For the DV-based data stream, the data structure and transmission order of DIF blocks for 25 Mb/s and 50
Mb/s bit rates is defined in SMPTE 314M, and for a 100 Mb/s rate in SMPTE 370M.

NOTE — The bit rate, including all overhead for a DV-based 25 Mb/s stream, is equal to 28.8 Mb/s (120 kBytes/frame at
59.94 Hz or 144 kBytes/frame at 50 Hz). The bit rate for a DV-based 50 Mb/s stream is double that of a DV-based 25
Mb/s stream and for a 100 Mb/s stream is quadruple that of a 25 Mb/s stream.

The source packet size and the number of DIF blocks that are contained in the source packet are determined
according to the DIF structure and bit rate.

A single transmission channel provides a data rate of 25 Mb/s; therefore, a DV-based 25 Mb/s data stream
uses one channel, a 50 Mb/s stream uses two channels and a 100 Mb/s stream uses four channels, carried
within each video frame. The data from individual channels are always transmitted sequentially.

Each channel consists of 10 DIF sequences in a 60 Hz system, or 12 DIF sequences in a 50 Hz system.

DIF sequences are transmitted in order from DIF sequence 0 to DIF sequence 9(11). Each DIF sequence is
composed of 150 DIF blocks. DIF blocks within a DIF sequence are transmitted sequentially from DIF block 0
to DIF block 149 (see annex C).

4.1.1 Source packet structure in a 25 Mb/s DV-based stream

The source packet size for the 25 Mb/s DV-based stream defined in SMPTE 314M shall be 480 bytes;
therefore, it consists of 6 DIF blocks. The source packet shall not be sub-divided and is equal in size to a data
block. The structure of the source packet and a data block is shown in figure 2.The correspondence between
DIF blocks and source packets is shown in figures 3 and 4.
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DIF block

Source packet

Data block

6 DIF blocks

480 bytes

&

>

Figure 2 — Structure of a source packet and data block for 25 Mb/s stream

-l
-

Source packet

\

< Data block -
0 | Hoo |SCo.0[SCuio|[VAoo| VAL |VA20
1 | Aoo | Voo | Vio | V2o | Vao | Vao
: > DIF Sequence 0
24 |V129,0 V1300 | V1310 | V1320 | Viszo | Vizao )
3
25 | Ho.o [SCo.0|SCi0|VAoco|VALo|VA20
; >~ DIF Sequence 1
49 |V129,o V1300 | V1310 | V1320 | Viszo | Vizao
225 | Ho.o [SCo.0|SCi0|VAoco|VALo|VA20
: > DIF Sequence 9
249 |V129,o V1300 | V1310 | V1320 | Viszo | Vizao
Ho,0 : DIF block in header section

SCo,0 to SC1,0
VAo0,0 to VA2,0
A0,0 to A8,

V0,0 to Vi34,0

. DIF block in subcode section
. DIF block in VAUX section

. DIF block in audio section

. DIF block in video section

Figure 3 — Source packet structure for 25 Mb/s (525/60 system)
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‘ Source packet L
- Data block -
0 | Ho.o |SCo.0|SC1o|[VAoo|VALo|VA20
1 | Aoo | Voo | Vio | V2o | Vao | Vao
) - } DIF sequence 0
24 |V129.0 V1300 [ Vis1.0| Vis2.0 [ Viszo | Visao )
S
25 | Ho.o [SCo.0|SCi0|VAoco|VAL|VA20
' > DIF sequence 1
49 |V129.o V1300 [ V131.0| V1s2.0 [ Viszo | Vizao
275 | Hoo [SCo.0|SCi0|VAoco|VAL|VA20
DIF sequence 11
299 |V129.o V1300 [ V131.0| V1z2.0 | Viszo | Vizao
Ho,0 : DIF block in header section
SCo,0 to SC1,0 : DIF block in subcode section
VAo0,0 to VA2,0 : DIF block in VAUX section
Ao,0 to A8, : DIF block in audio section
V0,0 to V134,0 : DIF block in video section

Figure 4 — Source packet structure for 25 Mb/s (625/50 system)

4.1.2 Source packet structure in a 50 Mb/s DV-based stream

The source packet size for the 50 Mb/s DV-based stream defined in SMPTE 314M shall be 960 bytes;
therefore, it consists of 12 DIF blocks. The source packet shall be sub-divided into two data blocks. The

structure of the source packet and data blocks is shown in figure 5. The correspondence between DIF blocks
and source packets is shown in figures 6 and 7.

12 DIF blocks

oiFbiock | | [ 1] [ []][]]

Source packet

Data block

__ 480 bytes i 480 bytes

Figure 5 — Structure of a source packet and data blocks for 50 Mb/s stream
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Source packet

- Data block > Data block -
N
0 |Ho,o SCo.0|SCi1o|[VAoco|VAL[VA20| Aco | Voo | Vio | V2o | Vao | Vao \
i r DIF Sequence 0
12 |V129.o V1300 [ V1310 | V1320 | V1330 V1zao| Hoo |SCoo|SCuro|VAoo|VALo|VA20 <
13 | Aoo | Voo | Vio | V2o | Vao | Vao | Vso | Veo | V7o | Vso | Veo | Vioo
» DIF Sequence 1
24 V1230 [V1240 | Vi2s0| V1260 | Vi27.0| V1280 V1200 | V1300 | Vizro| Vizz0| Viszo|Vizao ) > First channel
112 |V129.0 V1300 | V130 | Vis2.0 [ Visso | Vizao| Hoo |SCoo|SCuio|VAoo| VAL |VA20|
113 | Aoo | Voo | Vio | V2o | Vao | Vao | Vso | Veo | V7o | Vso | Veo | Vioo
> DIF Sequence 9
124 |V1230 |V1240 [ Viz2s.0 | Vi26.0 | V1270 | Vizso | Vize.0 [Viso0 | Viz1o | Vis20| Viszo | Visao ) j
\
125 | Ho.1 |SCo.1|SC11{VA01 [VAL1|VA21| Ao1 | Vor | Vi1 | V2i | Va1 | Vau
r DIF Sequence 0
137 | Vaze1 |Vasoa | Visra | Visea [ Viss1|Visaa| Hoa |SCoa|[SCri|VA01|VAL1|VAz1| <
138 | Ao1 | Vou | Vi | Va1 | Vaa | Vaa | Vs1 | Vea | V71 | Vea | Veu | Vios
} DIF Sequence 1
149 |Vizs1 [Viza1 |Vizsa [Vizes | Vizza | Vizsa | Vizea [Vison | Visra | Visza | Vissa |Visaa | ) > Second channel
237 |V129.0 Viz01 | Visra [ Vizz1 | Vizz1 | Visaa| Hor [SCoa|SCuri| VA1 | VALL|VA21
238 | Aot | Vor| Vit | Var | Var | Var | Vs1 | Ver| V71 | Ver | Vo1 | Vior
DIF sequence 9
249  (Vi231 [Vi2a1 | Vizs1| V1261 | Vizza | Vize1 | Vizer [Vizoa | Visra [ Visza [ Vissa |Visas )
i :FSCi=0,1
Ho,i : DIF block in header section
SCo,i to SC1,i : DIF block in subcode section
VAo, to VA2i : DIF block in VAUX section
Ao, to Asii : DIF block in audio section
Vo, toVi3ai : DIF block in video section
Figure 6 — Source packet structure for 50 Mb/s (525/60 system)
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