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PROPOSED
SMPTE STANDARD

for Television —

SMPTE 321M

Data Stream Format for the Exchange of
DV-Based Audio, Data and Compressed
Video Over a Serial Data Transport Interface

1 Scope

1.1 This standard defines the format of the data
steam for the synchronous exchange of DV-based
audio, data, and compressed video (whose data
structure is defined in SMPTE 314M) over the
interface defined in SMPTE 305M (SDTI). ltcovers
the transmission of audio, subcode data, and
compressed video packets associated with DV-
based 25 and 50 Mb/s data structures for 525/60
and 625/50 systems, including faster-than-real-
time transmission.

1.2 The standard does not include the data
stream of DV-compliant date structure as de-
fined in SMPTE 322M.

1.3 Space within SMPTE 305M not used by a
data stream conforming to this standard may be
used for the transmission of data other than
those representing DV-based audio, data, and
compressed video.

NOTE —The 4:2:0 variant of DB-based video thatis defined
within IEC 61834 may not be transmitted via data exchange
using this standard.

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
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of applying the most recent edition of the standards
indicated below.

SMPTE 305M-1998, Television — Serial Data Trans-
port Interface

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

3 Identification within the serial data
transport interface (SDTI) format

3.1 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 is transporting a data stream con-
forming to this standard, the block type word within
the SDTI header packet shali have the value 173h for
transported data contained in fixed-size blocks when
ECC (emor correction code) is used and the value
233 when ECC is not used.

3.2 Payload
The payload is composed of consecutive fixed-size

blocks (see figure 1). The SDTI data type word shall
identify the data type of this payload with the value 221.

4 Stream block format

The stream block format is shown in figure 1. The
length of each stream block is 170 words, including a
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secondary header, two DIF (digital interface) block
1Ds, two DIF block data (of stream data), and an ECC
block. The secondary header contains reserved data
words, signal type words, and a transmission type
word. The complete word structure of the stream
block for a compressed video data streamis defined
below:

4.1 Reserved data words
The reserved data words shall consist of 3 words and

be positioned at the start of the stream block. The
default value for the reserved data is 200y

4.2 Signal type words

Reserved data: 3 words .
Signal type: 2 words The signal type word (ST) mapping is shown in figure
Transmission type: 1 word 2. The signal type words shall consist of two words.
DIF block ID: 3 words The first word includes the specific type of video frame
DIF block data: 77 words ID (STVF ID). The second word includes the
DIF block ID: 3 words fieldframe frequency flag (FF), the DIF structure for-
DIF block data: 77 words mat, the frame sequence number flag (FSNF), the
ECC: 4 words transmission rate flag (TRF), and reserved bits.
Angcillary Data Payload
E Head S Fixed Fixed Fixed Fixed
eader R xe
C Data Space C Block | Block | Block Block | SP3®
/ 170 words
1 word
SDTI
Data Stream Block
— Type
(from SMPTE 305M, Table 2)
wordo 1 23 4 56 7 889 ---- 85 86 87 88 89 .-~ 169
DIF DIF DIF DIF
Pesorved st | TT| Block Block Block Block Ece
ID data is) data
i 1 ! L 1 1 1
(3 words) (3 words) (77 words) (3 words) (77 words) (4 words)
Signal Type Transmission Type
(2 words) (1 word)
Figure 1 — Stream block format
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B9 B8 B7 Bs BS B4 B3 B2 BI B0
T r — T T
word3| EP | EP Reserved STVFID
—t
word4| EP | EP | FF DITStruqum Resarved | FSNF| TRF
] 2

Figure 2 — Signal type (ST) word mapping

SMPTE 321M
BQ B8 B7 B6 Bs B4 B3 B2 B1 B0

T 1] ] T L] ]

- Frame Sequence Transmission

word5 | EP | EP Nurlnber . Fﬂale ‘

Figure 3 — Transmission type (TT) word mapping

(Word 3 for the 525/60 system)

Bits B7 through B3 are reserved bits and shall be set
to 00000y, as default values.

Bits B2 through B0 indicate the specific type of video
frame ID with the following values:

B2 B1 Bo

0 O 0: 480i/29.97

0 0 1: 480p/29.97

0 1 0O: 480p/23.98 (film with no field

sequence ID)
0 1 1: 480p/23.98/3:2-Aframe
1 0 0. 480p/23.98/3:2-Bframe
1 0 1. 480p/23.98/3:2-Cframe
1 1 0. 480p/23.98/3:2-Dframe
1 1 1: 480p/23.98/3:2-Eframe
(Word 3 for the 625/50 system)

All values of bits B7 through BO are set to 00n as
devault values.

Bit B8 of word 3 is equal to the even parity of B7
through BO. Bit B9 of word 3 is equal to the comple-
ment of B8.

(Word 4)

Bit B7 indicates the fieldframe frequency with the
following values:

B7
0: 60 Hz (59.94 Hz)
1: 50Hz

Bits B6 through B4 indicate the DIF structure with the
following values:

B6 B5 B4

0 O O: Reseived
0 0 1: Reserved
0 1 0: Reserved

0 1 1. 25-Mb/sstructure
1 0 0: Reserved
1 0 1: 50-Mb/sstructure
1 1 0: Reserved
1 1 1. Reserved

Bits B3, B2 are reseived bits and shall be set to 01p
as default values.

Bit B1 is the frame sequence number flag (FSNF) and
indicates the validity of the frame sequence number
(see 4.3) with the following values:

B1
0: Valid
1: Invalid

Bit BOis the transmission rate flag (TRF) and indicates
the validity of the transmission rate (see 4.3) with the
following values:

BO
0: Valid
1. linvalid

Bit B8 is equal to the even parity of B7 through BO.
Bit B9 is equal to the complement of B8.

4.3 Transmission type word

The transmission type word (TT) mapping is shownin
figure 3. The transmission type word shall consist of
one word including the frame sequence number and
the transmission rate.

Bits B7 through B4 indicate the frame sequence num-
ber with the following values:

On: 1
T 2
{
Fh: 16
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The frame sequence number identifies compressed
video frames multiplexed within an SDI video frame.

Bits B3 through BO indicate the transmission rate with
the following values:

On: 1 x (Normal transmission rate) (see note)
1h 2X

2h: 3x

3h: 4x

4n: 5X

Sh: 6x

6n: TX

7n: 8X

8h - En: Reserved

Fn:16x

NOTE - The muttiple of the normal transmission rate is
represented by x. The normal transmission rate cofre-
sponding to normal reproduction of the television picture
is1x,

Bit B8 is equal to the even parity of B7 through BO;
Bit B9 is equal to the complement of B8.

4.4 DIF block ID words

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 speci-
fied in SMPTE 314M.

BS B8 B7 B6

EP1 is equal to the even parity of bits A7 through AQ;
EP2 is equal to the even parity of bits A15 through A8;
EP3is equal to the even parity of bits A23 through A16;
and EP1 is equal to the complement of EP1; EP2 is
equal to the complement of EP2; EP3 is equal to the
complement of EP3.

4.5 DIF block data words

The DIF block data shall consist of 77 words. The
lower 8 bits of each DIF block word represent the DIF
block data, as specified in SMPTE 314M; the higher
2 bits are parity data.

Bits B7 through BO are DIF block data; Bit B8 is equal
to the even parity of B7 through BO; Bit B9 is equal to
the complement of B8,

4.6 Error correction code (ECC) words

The bits B7 through BO of the words within a stream
block (including reserved data words, the ST word, the
TT word, and all words of the DIF block ID and DIF block
data) are optionally protected by an error correction
code (ECC). The ECC shall consist of four words
and be inserted at the end of the stream block.

The etror comrection code is a (170, 166) Reed-Solomon
code in GF(256), whose field generator polynomial is
shown as:

P(x)=X8+X4+X3+X2+1

B5 B4 B3 B2 B1 BO

word6and 86| g5y | epi| A7 | as

A5 | Ad | A3 | A2 | A1 | A0

word 7 and 87| Epa| ep2| A15| A14

A13| A12] A11| A10| AS | A8

word 8 and 88 | Ep3| EP3| A23| A22

A21| A20| A19] A18| A17| A16

Figure 4 -~ Mapping of DIF block ID
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where X' are place-keeping variables in GF(2), the
binary field. The generator polynomial of the code in
GF(256) is:

G(x) = (x+a)(x+a)(x+o) o)
where a is given by 2 in GF(256).

When the value of the block type in the SDTI header
(see 3.1) is 173, the Reed-Solomon code shall be
contained in C31 through CO as shown in figure 5.
When the value of the block type is 233, the ECC
shall have the fixed value 200y.

EP1 is equal to the even parity of bits C7 through CO;
EP2is equal to the even parity of bits C15 through C8;
EP3 s equal to the even parity of bits C23 through C16;
EP4 is equalto the even parity of bits C21 through C24;

and EP1 is equal to the complement of EP1; EP2 is
equal to the complement of EP2; EP3 is equal to the
complement of EP3; EP4 is equal to the complement of
EP4.

5 Transmission order

The transmission order within one compressed video
frame for 25 and 50 Mb/s DV-based compression
structures consisting of DIF blocks is shown in figures
6,7, and 8.

{n the 50-Mb/s structure, each video frame is carried
in two channels, which are transmitted in sequence
one after another. In the 25-Mb/s structure, only a
single channel is used.

Each channel consists of 10 DIF sequences in the
525/60 system or 12 DIF sequences in the 625/50

B9 B8 B7 B6

SMPTE 321M

system. DIF sequences within a compressed frame
are transmitted in a DIF sequence order from Oto n-1.
Each DIF sequence is composed of 150 DIF blocks.
DIF blocks within a DIF sequence are transmitted
sequentially from DIF block O to 149.

6 Mapping structure

The mapping structure defines where SDTI stream
blocks are mapped into SD! video 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 tumn includes two DIF blocks and
associated words, as shown in figure 1.

~ Inthe 525/60 system, the compressed video data
stream within an SDI video frame is composed of
750 SDTI data blocks (1500 DIF blocks) for the
25-Mb/s compression structure or 1500 SDT] data
blocks (3000 DIF blocks) for the 50-Mb/s structure.

= Inthe 625/50 system, the compressed video data
stream within an SDI video frame is composed of
900 SDTI data blocks (1800 DIF blocks) for the
25-Mb/s compression structure or 1800 SDTI data
blocks (3600 DIF blocks) for the 50-Mb/s structure.

6.1 Channel unit

The channel unit structure is shown in figures 9 and
10. A channel unit is a series of SDI raster lines into
which SDTI data blocks are mapped. In the case of
25-Mb/s structure transmission, a channel unitis com-
posed of the SDTI data blocks of one compressed
video frame (see 6.2 for the 50-Mb/s structure).

B5 B4 B3 B2 B1 BO

word 166 | Epy| ep1| c7 | cs

cs|cal c3|ca)| C1|cCo

word 167 | Epp| ep2| ci5| c1a

C13| C12| C11| C10f C9 | C8

word 168 | Ep3| eps| ces| c22

C21| C20| C19| C18]| Ci17| C16

word 169 | Epa| epal| c31] c3o

C29| C28| C27| C26| C25| C24

Figure 5 — Mapping of ECC
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Data in one video frame
First Channel Second Channel .
DiF Sequences ----- P
. | DFSeq m1.0| DIF Seq 01 |DIF 11 | .....

Structure of a DIF

rHeadusern ] Subeoda section l VAUX section I
Sequence

Audic & video section [

Transmission order
DIF Blocks | HO,0 I $C0,0 | SC1,0 l VA0,0 | VA1,0 l VA2,0 I 20,0 I V0,0 ‘ .......

V132,0 | V133,80 | V1340

DIF Block number FSC

Strueture of a DIF Bblock [® | Data

NOTE - n = 10 for 525/60 system; n = 12 for 625/50 system; FSC: First/second channel
Figure 6 — Transmission order in one video frame for the 50-Mb/s structure

Data in one video frame

DIF Sequences | DIF Seq

DIE Sequence number  FSC

Structure of a DIF l Header section | Subcoda section | VAUX section l ‘Audio & video section J_
Sequence .
Transmission order
DIF blocks | HO,0 | SC0,0 | SC1,0 I VA0,0 I VA10 | VA2,0 | A0,0 I V0,0 I .......
Byte position namber DIF block number  FSC
0012 3 -cmemieiiieeaes 79
Structure of a DIF block [P ] Data

NOTE —n = 10 for 525/60 system; n = 12 for 625/50 system; FSC: First/second channe!
Figure 7 — Transmission order in one video frame for the 25-Mb/s structure
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Transmission Order
———

DIF Blocks [Poa TscoiTscra[vaos [ vaii | vazs |-_|

Ll ADi | Voi | vid l vai l V3, ] va i ] Vsl | vei T via T vei | Vo lvwf[ VI | v121|v13.|lvu,i l_

L‘ AlS [VisTTviedTvizaTvied TvisiT vaor | vzisfvarfvaiTvearJvasi [ vessfvara]vass [ v29) |—

L[Az.ivao.llvaulvn,llv::.l|\m,|]vas,||m,||w7.|l\nu[v39.i|v4w|wu|v42,ilv43.i|v«.i|_

LI A3 IV45.I[V45,E|V47,|IV48JIVlB,llVSO.i‘VSLllVSZ.IlVSJJIVSMIVSSJIVSG.IIVSHIVS&leSDjl—

L'T.I ‘VSO)IVEiJlV&,IlVSJJ‘VS‘JIVGSJlVGEJIVEIIIVG!JIVSD.iIWO,iIV71J|V7‘2,IIV73,I|V14J}—

l.'Ts.l ]vrs,l|vn,l|v77.j|v7!j|v191|vsu.i|va|,|lvu.1|vu.llvu.s|vas.llvw.i|vu7.a|vu.||vas_||—

‘:| Ast JvsorTveti | vezaTves) [ veas | vesa [ vesa | vszd | vaas | vesd |v1ooJ|v1o1.||vwz.|]v1oa.l|v1ou|—

L| AT |v1os,||v1os.| ] v1o7.i|v1oe.| | vws,l[vnc.l]vm,i[vnz.l |v113.i|v1 uj]vus.ilvus.;lwn.c ] V118 [vus.i |—

L| ABj |v1zo,||v12|.i|v1zz.|[v1z:u]vm.i]wzs.t[v1zej[v~ﬂ|vxzs,||v1zs_||v1:so.|]v1311[v1=z.i|v1331|v1;41||

|

DIF block number FSC

NOTE
it FSC =0 for 25-MW/s structure;

i=0,1 for 50-Mb/s structure.
HO,i: DIF block in header section.
SC0,ito SC1,i: DIF blocks in subcods section.
VAOQ,ito VA2,i: DIF blocks in VAUX section.
AO,ito A8,: DIF blocks in audio section.
VO0,ito V134,I: DIF blocks in video section.

Figure 8 ~ Transmission order in a DIF sequence
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SMPTE 321M
Ancillary Data 5 pace Payload (1440 words)
Line 1
Line 2
171 words  SDTIBlock = 72 words
I:' Lina K
4 lines.
| H
H
1
Y
Irvaiid Data Channel Unit
.
H
Note
Line 524 K=21,115, 284, 378
Line 525
a) for 270 Mb/s System
Ancillary Data Space Payload (1920 words)
Line 1
Line 2
171 words  SOT] Block .
H l—
= - = = 2 39 words
69 lines -
| .
745§ 7a6] 747
1
1
i 8
Invalid Data Channel Unit
Note
Line 524 K=21,90, 158
Line 525 284, 353, 422
b) for 360 Mb/s System
Figure 9 — Channel-unit mapping for 25-Mb/s structure (525/60 system)
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Ancillary Data Space Payload (1440 words)
Line 1
Lina 2
1M words  SDT Block E T2 words)
¥ Linex efalata T
113 nes
Channel Unit
Line 624 Note
Live 625 K=23 136, 336, 449
a) for 270 Mb/s System
Ancilary Data Space Payloed (1920 words)
Line 1
Line 2
Mwords  SOT) Block
e
fumex =1 B N
ﬂlms
1
N
Invalid Data Channel Unit
Note
Line 624 K =23, 105, 187,
Uine 623 336, 418, 500

b) for 360 Mb/s System

Figure 10 — Channel-unit mapping for 25-Mb/s structure (626/50 system)
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A channel unit is thus composed of 750 SDT1 data
blocks for the 525/60 system or 900 SDTI data blocks
for the 625/50 system.

Inthe 525/60 system, a channel unit occupies 94 lines
in the 270-Mb/s interface or 69 lines in the 360-Mb/s
interface; in the 625/50 system, a channel unit occupies
113 lines in the 270-Mb/s interface or 82 lines in the
360-Mb/s interface.

The remaining payload space within a channel unit
should be filled with blocks with their value set to the
invalidtype number 100h, as defined in SMPTE 305M.

6.2 Mapping rules
The mapping rules are as follows:

- Channel units consist of contiguous lines with no
gaps and shall not use lines 10, 11, 273, or 274 in
the 525/60 system, or lines 6, 7, 319, or 320 in the
625/50 system.

—~ A channel unit shall be completely contained
within an SD! video field.

— Multiple channe! units shall not be mapped into
the same line and shall not be interleaved with each
other.

— For faster-than-real-time transmission, the map-
ping order of channel units shall be in time se-
quence.

In the case of synchronized multichanne! unit trans-
mission, the mapping of channel units shall be in fixed
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positions as shown in figures 11 and 12. One SD!
video frame shall contain 4 channel units with the
270-Mb/s interface or 6-channel units with the 360-
Mb/s interface. The start lines in which channel units
can be mapped are shown in table 1.

Table 1 ~ Start lines of channel units

525/60|270-Mb/s interface 21,115, 284, 378
system|3g0.Mb/s interface |21, 90, 159, 284, 353, 422
625/50 | 270-Mb/s interface (23,136, 336, 449
system|360-Mbi/s interface [23, 105, 187, 336, 418, 500

In the case of 50-Mb/s structure transmission, one
compressed videoframe shall use two adjacent channel
units as shown in figures 13 and 14. The first part of
one compressed video frame shall use the first channel
unit and the second part of the frame shall use the
second channel unit.

- In the 525/60 system, 1500 SDTI data blocks are
mapped into 188 lines for the 270-Mb/s interface or
into 138 lines for the 360-MbV/s interface.

- In the 625/50 system, 1800 SDTI data blocks are
mapped into 226 lines for the 270-Mb/s interface or
into 164 lines for the 360-Mb/s interface.

In the case of faster-than-real-time transmission,
SDTI data blocks are mapped into adjacent multiple
channel units. '
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Anciltary Data Spacs Payload (1440 words)
Line 1 e 1
21 2
Fiold 1 84 Ines Channel Unit 0 Feld 1 113 lines Channel Unit 0
14 135
15 136
94 fines Channel Unit 1 113 lines Channel Unit 1
208 248
284 3%
Field 2 94 lines Channel Unit 2 Field 2 113 lines Channel Unit 2
n 48
378 449
94 Eines Channel Unit 3 113 Enes Channel Unit 3
an 561
Line 525 Line 625
a) for 270 Mb/s System a) for 270 Mb/s System
Ancillary Data Space Payload (1920 words) Ancillary Data Space Payload (1820 words)
ety 1] eeeeeeae et} | 1 e
2 - 22
69 lines Channel Unit 0 821nes Channel Unit 0
8 104]
20 ~ 105
Field 1 69 lines Channel Unit { Fiold 1 82 fines Channel Unit 1
158 186
159 - 187
69 lines Channel Unit 2 826ines Channel Unit 2
277 268
284 36
69 fines Channel! Unit 3 82 fines Channel Unit 3
352 417
353 - 418
Fiold 2 69 lines Channel Unit 4 Field 2 82 fines Channel Unit 4
2 459
42 500
€9 fines Channel Unit 5 82 ines Channel Unit 5
49 581
Lines2s) | ¢y -mmmoc weszsl | |1 e

b) for 360 Mb/s System

Figure 11 — Channel-unit mapping in a synchronized multichannel unit transmission
(525/60 system)
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b) for 360 Mb/s System

Figure 12 — Channel-Unit mapping in a synchronized multichanne! unit transmission

(625/50 system)
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SMPTE 321M
Anciilary Cata B I I !‘m s
Line 1
Line 2
171 words SDTI Block = 72 words
Lina K]
04 Inee : Invaid Data
188 fines % \c:hamezum
Line L /
ulm : Data
: Nete
(K L) = (21, 115),
e o2
Line
a) for 270 Mb/s System
Ancllery Dais Space Payload (1820 words) _
Lire 1
Line 2
1Tiwerds  SOTI Block i
38 words
I Line K
8 fnes : Invaid Data \
138 ines l Channel Unit
l Line L /
68 lines : Invalid Data
l Note
(K L) = (21, 90),
. (90, 159),
: (159, 284),
(284, 353),
(353, 422)
LLine 524|
Line 525
b) for 360 Mb/s System
Figure 13 - Channel-unit mapping for 50-Mb/s structure (525/60 system)
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Anciliary Data Paylosd (1440 words)
Line 1
Line 2
171 words SDTI Block E T2 words)
Line K|
113 fines. : P
B TSy Channel Unit
113 lines. . [
Note
(&L}'ﬁ;1%
Line 625| (338, 449)
a) for 270 Mb/s System
Ancilary Dats Space Paylosd (1820 words)
Line 1
Line 2
171 words  SOT) Block : "
38 words
[umx
82 fines H Invabd Data
184 l Channel Unit
T Line L
uzllnu H Irvabd Data
1
Note
(K, L) = (23, 108),
H (108, 187),
* (187, 336),
(336, 418),
Line 624} (418, 500)
Line 825]
b) for 360 Mb/s System
Figure 14 — Channel-unit mapping for 50-Mb/s structure (625/50 system)
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Format for Transmission of DV
Compressed Video, Audio and Data
Over a Serial Data Transport Interface
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1 Scope

This standard specifies the data structure and the
transmission format of DV compressed video, audio,
and data over a serial data transport interface (SDTI
[SMPTE 305M]). The standard is a combination of video,
audio, subcode, and control data optimized for the
connection between DV-compliant VCRs and disk
systems. it ensures high-speed data stream transfer up
to five times faster than real time. The video, audio, and
subcode data comply with IEC 61834-2 for both 525/60
and 625/50 systems. The bit stream consists of 77-byte
DIF data blocks, which are common to other DV based
signals. The DIF blocks are mapped onto SDTl usinga
frame-bounded algorithm presetving ease of manipulat-
ing the video and audio data.

The layers of signal processing and related standards
are shown in figure 1.

NOTE-—Fordescriptions of the SDTI, referto SMPTE 305M,
and for descriptions of video, audio, and subcode data, refer
to IEC 61834-2. The standard comesponds to data type
{241p] registered as DVCAM- 1 in SMPTE 305M.

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
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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.

SMPTE 305M-1998, Television — Serial Data Trans-
pott Interface

IEC 61834-2 (1998-08), 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

3 SDTI header data

The SDT1 header data as specified in SMPTE 305M
shall contain the parameters shown in table 1, and
shall be repeated on every line. The SDT1 header data
structure is as shown in figure 2.

4 Data structure

The following clause describes the basic data struc-
ture and the system parameters of the bit stream. The
data structure of the SDT1 payload is shown in figure
3. The data block consists of a control data block and
five vertical data slots, in which one compressedvideo
stream shall be contained. The empty space and
reserved area shall be setto all zeros (200n) as default
value.

4.1 Data block

The control data block and the DIF data shall be
contained in BO (LSB) through B7 (8 bits). B8 shall be
a reserved data bit for future expansion, which is
normally set to zero. B9 shall be the complement of
B8.

Copyright © 1999 by THE SOCIETY OF

MOTION PICTURE AND TELEVISION ENGINEERS
585 W. Hartsdale Ave,, Whits Plans, NY 10607
{914} 761-1100
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SMPTE 322M
Digitization
Compression >} IEC-61834-2
DIF Packetization
DIF Sequence(Multiplex) 7 Proposed Standard
SDTI Adaptation
Data Formatting > SMPTE 305M
Serialization > SMPTE 259M
Figure 1 - Layers of signal processing and related standards
Table 1 - Header data packet
Parameters Length Value
ADF 3 words [000n){3FFh][3FFn]
DID 1 word {1403)
SDID 1 word [1015]
DC 1 word {22En)
Line number 2 words —_
Line number CRC 2 words —
Code 4 bits [1n)
AAl 4 bits —_
Destination address 16 words —_
Source address 16 words —
Block type 1 word [1C1h)
CRC tlag 1 word [101h]
Data extension flag 1 word [2004]
Reserved data 4 words [2004][2005][200n}{200p}
Header CRC 2 words —_
Ccs 1 word —
Ancitary -
u| (N, N 0
| 8|S HEADER Dt ‘5 > PAYLOAD g; S
[T EAV— 276(288) ~—SAVH 1440(1440) N
< 1716(1728)
\\_\_&um in () & for 625 Line System
_\\
| SOTI HEADER DATA PACKET 53words
[ 4 8 1011 2627 4243
| TTTH A TTT T T T
o n Destination Address Source Address NN
18 SN 5 3 -
PEISRE 2 o (16 word) {16 word) o
o O o O]
[ fIeryrLe ety it
~ EAV— ADF—
(Anciltary data flag)
Figure 2 — SDTI header data structure
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< 1716(1728) The fiqure in { } is for 625 line system
§————FAYLOAD 1438 (1438) >

N
§§H; S | 1stsit | 20dsi0t

3rdslot | 4thslot 5 th siot

nd.Cod
CRC-1
IFF

i

280

| 280

N

280 .}, 280

¢ 276(288) > 280 14 . ’ S
161 < Lah < La D]
End Code shall be put just after
the Sthslot of 525 line (625 line)
/
256 ola24
L)
0 5 2711|295
TIT - p 1
ol € |=g
beshlEs 3 (3513353 ~
B [ ) & & K |
L1 ] L

—EAV— Data Header— ContrglData Block —

Both headers ara put on 12 line (8 ine) only

Figure 3 ~ Data structure

4.2 Data block header

The data block header, as specified in SMPTE 305M,
shall contain the parameters shown in table 2. The
data block header shall exist on line 12 for the 525/60
system or line 8 for the 625/50 system (refer tofigures
4and 7).

Table 2 — Data block header

Paramsters | Length Value
Separator | 1 word 309h]

Data type |1 word 241p]

Wordcount | 4 words | [B47203] (525/60 system)
D8F50n] (625/50 system)

4.3 Control data block

Followed by the data block header, a control data
block shall be inserted (immediately after the SDTI
data block header). The control data block shall con-
sist of 10 words (see figure 2), and the bits are
allocated as shown in table 3. The control data block
has some areas of commonality with the header
section specified in IEC 61834-2, and also provides

specific data required for data transfer between
storage devices.

Byte 1: Indicates the data type (secondary).

Byte 2: Indicates the transfer conditions (transfer
speed, locked/unlocked, audio and video validity).

Bytes 3-10: Common information to |IEC 61834-2.

4.3.1 Secondary data type

The control data block and the data slots are preceded
with a secondary data type (1 word), with which the
entire data block is defined. The initial code shall be
setto allzero, and the receiver shall attempt to decode
the data as soon as the desired secondary data type
is detected.

Valueg Description
0000 0000 Initial code
0000 0001 Data block as defined
0000 0010
| Reserved
1111 1111

Page 3 of 13 pages
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Table 3 - Control data block structure
MsB LSB
Byte 1 Secondary data type
0 0 VIDEO | AUDIO

Btye 2 (RESERVE) INVALID | INvALID | LOCK TRANSFER MODE

v v A A
Byte 3 50/60 | STYPE | so/60 | sTvpe | AP3 AP2 | AP1 l APT
Byte 4 FF Fs M BCSYS DISP

A A1 Al A1
Byte 5 LF CHN PA AUDIO MODE
Byte 6 A-1 REC | A-1 REC | A-1 REC A-1 A-1 I A-1

yte ST END MODE EE SMP Qu
Bvte 7 A1 A
n DRF SPEED

A-2 A-2 A-2 A2

Byta 8 LF CHN PA AUDIO MODE
A2REC | A2REC | A2REC | A2

Byte 9 AL EA: 2 X A-2 SMP A-2QU

A-2 A-2
Byte 10 DRF SPEED

4.3.2 Transfer mode VIDEO INVALID: Indicates the validity of the

The transfer mode specifies the desired transfer
speed of the compressed video stream. The following

transfer speed can be selected:
Value Description
000 Reserved
001 Normal speed (1X)
010 2X speed
o111 3X speed
100 4X speed
101 5X speed
110 Reserved
111 Reserved

LOCK: Indicates whether the VCR is being servo
locked or not during the data transfer.

Value Description
0 VCR servo unlocked
1 VCR servo locked

AUDIO INVALID: Indicates the validity of the audio
data. When the AUDIO INVALID flag is active (1), the
receiver shall not attempt to decode the audio data.

Value Description
(o} Audio data valid
1 Audio data invalid
Page 4 of 13 pages

video data. When the VIDEO INVALID flag is
active (1), the receiver shall not attempt to decode
the video data.

Value Description
0 Video data valid
1 Video data invalid

4.3.6 Common parameters

Other parameters contained in bytes 3 to 10 are
common information to the international standard
(IEC 61834).

4.4 Dataslot

Each data slot consists of 280 words, and shall start
from the word number address shown below. The
data shall be contained in the first 256 bytes, and
the last 24 bytes are reserved for future exten-
sions.

Word address  Number
Slot 1 16
Slot 2 296
Slot 3 576
Slot 4 856
Slot 5 1136

4.5 Endcode

The endcode as specified in SMPTE 305M shall be
present at the word number address 1416 on line 525
for the 525/60 system, or line 625 for the 625/50
system.

Parameters Length Value
Encode 1 word [30An)

5 Transmission Format

The following clause describes the overall transmis-
sion format and the detailed data structure of the
compressed video stream.

5.1 Digital interface format (DIF)

The data structure of the video, audio, and subcode
inthe DIF blocks shall be as specified in IEC 61834-2.
However, the 3-byte ID shall not be camied over the
interface (seefigures 4,5, and 6). The DIF blocks shall
be mapped onto the data slots using a frame-bounded
algorithm, which is different in sequence to the one
specified in IEC 61834-2.

5.2 525/60 system

The data block shall be transmitted from line 12
through line 525, provided that valid data shall not
exist on lines 9 - 11 and 272 - 274 for the 525/60 system
as shown in figure 7. The areas in lines 247- 271 and
510 - 8 are reserved for future extensions.

5.2.1 Video sections

The video sections are contained in lines 12 - 223and
275 - 486 (see figure 8):

{n, VO)} - (n, V134); n=0109

SMPTE 322M

5.2.2 SC/VAUX sections

The SC/VAUX sections are contained in lines
224 - 231 and 487 - 494 (see figure 9):

(n, SCO), (n, SC1), n, VAOD), (n, VA1), (n, VA2);
n=0to9

5.2.3 Audio/AAUX sections

The audio/AAUX sections are contained in lines
232 - 246 and 495 - 509 (see figure 9):

(n, A0) - (n,AB);n=0t0 9
5.3 625/50 system
Thedata block shall be transmitted from line 8 through
line 625, provided that valid data shall not exist on
lines 5 - 7 and 318 - 320 for the 625/50 system as
shown in figure 10. The areas in lines 289 - 317 and
602 - 4 are reserved for future extensions.

5.3.1 Video sections

The video sections are contained in lines 8 - 261 and
321 - 574 (see figure 11):

{n, VO)~(n, V134);n=0to 11
5.32 SC/VAUX sections

The SC/VAUX sections are contained in lines 262 -
271 and 575 - 584 (see figure 12):

(n, SCO), (n, SC1), (n, VAO), (n, VA1), (n, VA2);
n=0to 11

5.3.3 Audio/AAUX sections

The audio/AAUX sections are contained in lines 272
- 288 and 585 - 601 (see figure 12):

(n, AO)—(n, AB);n=01o 11

Page 5 of 13 pages
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VO to V134

AOto A8
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$C0. sC1

VAQ, VA1, VA2

Figure 4 — Data in the video sections

r_:‘T*“—, ._Zi_.‘
(o TEEE v FEET Heenea ] IEC618342
. L
Proposed
1EC-61834-2
. i
[t} Cropased

Figure 5 — Data in the SC/VAUX sections

Figure 6 — Data in the audio/AAUX sections

IEC-61834-2

Proposed
Standard

IEC-61834-2

Proposed
Standard

SMPTE 322M

EAV SA\\/ [y 1440
ﬁ.b_,i&.__&o__,J 280 280 280 24'¢2
|
1
pata o 4 o o .
Header
(Bwords) Data=200h f
12
Control
Data Comp Compeassed | € y | e a | comp
(t Video Datal Video Catat Video Datat Video Data{ Video Datal
s 450X80 450X80 45080 450X80 450X80
=36000 Words | =35000Words | =35000 Words | »36000Words | =35000 Words
o (141 Lines) (141 Lines) (141 Lines) {141 Lines) (141Lines)  |R|
E
T 152
| Comp Comp Comp Comp c s {153
Video Data2-1 | VideoData2-1 | VideoData2-1 | Video Data2-1 | Video Dataz-1
225X80 225%80 225%80 225X80 E
=18000 Words | =18000 Words | =18000Words | =18000Words | 18000 Words
H (71 Lines) (71 Lines) (71 Lines) (71 Lines 171 Linas) RHoa
e SCAVAUX SCAVAUX SCAUX SCVAUX SCVAUX vjj2¢
26X80<2000 | 25X80=2000 | 25XB0=2000 | 25X80=2000 | 25X80=2000
A (8 Lines) (8 Lines) {8 Lines) (8 Lines) (8 Lines) 3 .
AO/AUX | AdofAAUX | Awdio/AAUX | AwiilAAUX | AwicAAUX | p 122
o 45X80=3600 45X80=3600 f
€ {15 Lines) {15 Lines) (15 Unes) (15 Uines) {15 Lines)
46
R 47
271
Data=200n
Comp Comp C d c d C 7!
Video Data22 | Video Data2-2 | VideoData22 | VideoData22 | Video Data2-2
225X80 225X80 225X80 225X80 225X80
=18000 Words | =18000 Words | =18000 Words | =18000 Words | =18000 Words
(71 Lines) (71 Lines) {71 Lines) 171 Lines) 171 Lines) Rits
E [P
Comp [~ [ c d Comp s
Video Data3 | VideoDsta3 | VideoData3 | VideoData3 | Video Data3
450X80 450X80 45080 450X80 45080 E
=36000 Words | =36000 Words =36000 Words | ~35000 Words
(141 Uines) {141 Lines) (141 Lines) (141 Lines) (141 Lines)  |R
v
e SCNAUX SCVAUX SCVAUX SCVAUX E {3487
25X80=2000 | 25X80=2000 | 25X80=: 2 25X80=2000
(8 Lines) (8 Lines) (8 Lines) (8 Lines) {8 Lines) b
AudidABUX | AudicAAUX | AudiAAUX | AudicdAAUX | Audi/AAUX 95
45X80=3600 | 45X80=3600 | 45X8023800 45X80=3500
(15 Lines) {15 Lines) (15 Lines) (15 Lines) (15 Lines)
. 509
510
Reserved
vl
o125t 1, 2™Siet ), 3"Sit 1, 4Gk 0, Sk )] \\
EndCode
Figure 7 ~ Transmission format for 525/60 system
Page 7 of 13 pages
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280
Line 56 »le
Number 258 24
12 {6, V0) ()] I (%)) AL
13 0. V3) I @ V4) | , V5 (0, V&)
14 ©. | ©.V8) [ (0.V9)
54 10, Vis1) I 0, V132 | (0, V133) [ (0. Vi3a)
55 O.Vid) ] . | . V1) | 1.V2)
ss [ _(.va) | 1.v3) | I (1. V4) | {1, V3) R
56 [(.V130) ] T, Vi31) T [ER%EY) I 0, Viz3) E
o7 [V (1, Vi34) I 2.V0) I 2. V1) “ﬂ s
98 (2, V2) W) I 2, V4) [z V5]
E
128 2, V130) 2, Vi31) I [(AUER) Vi%)
139 (2, V133) T 2. Vi34) I 3. V0) [ @ Vi) R
140 @, Vi) T 3, V2) ] (3.V3) | [ER0) v
151 (3, V40) T (3, V41) | (3, Va2)
152 3. Va3) T . V&) I Tnvalld Data(36words) E
153 3. V45) ] G.V&) ] B.VaT) evE
180 3. Viat) T 3. Visg) T @3, V133) T G.Vi3)
181 | B V134 ] (4.V0) | @. V) I @.V2)
182 j4. V3] @ V3 | [(AZ) | 4. V5)
220 [V @. Vi1 I @ V132 T [(AEQ)
223 @, V134) I Tnvaid Data(176words)
215 (5. V0) I G.) | 5. v2) [5.v3
276 (5.V3) i {(5.v4) | (5.V5) ] (5.v6)
217 (5.V8) ] (A7) | (5.V8) [ (5.v9)
a6 B, Vial) 3. V132) I [EA%EY) T 3. Vizd) R
37 [ GVid ] (6. V0) (6. Vi) T (6. V2)
L A | (6. V3) I 6. Va) I [ €
344 [EVEE] (5, Ves) | (A7) I {6, Ves) s
a5 {6, V&9) I Tnvakd Data(176words)
us A I I CAiT) ) 16, v52) [ves] E
as9 |6, VidN | 6. Vi3g) | [CAEY) | (6, V134) R
360 [EVIH] [tAY)) | 7. Vi) | 7. V2 v
361 3 | [(A) | 7. V5) A
. L AED) T [ AUE] T ((AES) v E
a2 [(AUED) | (8. V0) ] [CAD)) [ BV D
403 [(AZ) [ B V3) I (6. Va) ] (8, V5)
w3 | EViEn {8, Vial) | (8, Vi3d) [ @ Vi)
wss [ BVIZY ] B.V134) ] (. V0) I EA))
445 (§.V1)| V2) | (8, V3) | (S, V4)
485 [BW1 . V130) T 9, Vi31) I 9. V132)
486 33) | Vid4) | Tnvakd Data(Joworas)
Figure 8 — Video sections for 525/60 system
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Line 280
Numb 256 24
224 3 { , SC1) | A AT
225 B.VAD I OVA) . 550) rosen] £
226 [ | (1, VAD) | (1. VAT) [ (1. VA s
227 [ (LVAZY ] 2. 5C9) | 2. 5C1) I (2, VAD) E
228 [ W 12, VA1) T 2, VAZ) T [ R
229 3. 5CY) I 3. (3. VA1) ! v
230 (3. VA2) I @, I (4, SC1) [ @ VAD) | E
231 4. VAD) (4. VAT) | @, VAZ) D
22 O A ©AT) 1 : .
233 (0.A3) I 0.A5) I
234 (0, AS) | 0. A7) | (0. A8) | (1, AD)
235 | (LAOY | (1.AT) I 1,A2) I {1, A%)
23 [0LA)] (1, A4) ] {1.A5) | (1,A5) R
237 (1.AD (1.A8) I A [&An| E
238 A7) I 2.A2) I 2.A3) [ &A%y S
239 @ Ad) ] Z I 2. A) [ _&an H
20 | 2AD | (2, AB) | G.AD) G.AT) v
241 QAN (3.A2) | @.A3) | (3. A49) E
242 . A5 | (. A8) I LA B2 o
243 (3,A8) | (4, A0) I (4. A1) [ @aA2
244 A2 | @.A3) T @.54) T @.A5)
245 [ A5 (4. A5) “.A7N | @,
245 [@RON Invalid Data240words)
280
256 ple24
487 X ] B.5Ch | . VAT
488 (5. VA1) I ECAY) | . SC0O) [ @ 2
489 6.SC1) | (5, VAD) I (6, VAT} [ 6.VvA) s
490 | G.VAZ) | 7, SC0)_ I 7. SC1) T (7. VAD) E
491 . VA1) T 7, VAD) @. R
422 (8. 5C1) I I B VA1) !@ v
493 G VA) I T ] RS 5)) | EALY) E
434 BVAD) ] B.VA) I B, VAZ) vk Doaltwords) | P
495 C.AD) G.AT) T : ;
496 [EN.N) ] 5.2 T (5.A5) [ G.A8
497 § ) | (6. A0)
498 | _(6.A0) ®.A1) I (6.A2) | 5.A3) R
499 [BA] .7 I {6.A5) I , AB) E
500 6.A0 . AB) I (7.A0) [GADl s
501 __(1.A1) I 7.A2) | 7.A3) 1 _7.A8) E
502 (7. A4) | @, | (7. AB) I @.AD R
so3 | (7.AD) | {7, A8) ] | (8, A) '
so4 [EAN] ®.A2) ] ©.A3) I [CR)] E
505 @.A5) _ | @ I 8. A7 BA D
506 (8, AB) I __G.A0 I G.AT) 9. A2)
s07 B,A2) ] (K] I 5, A4) I (3. A%)
s08 | B.A5) | 9.A5) | 3.A7 I (5.A8)
sog BR8] Trivald Data(Z40words)
Figure 9~ SC/VAUX and audio/AAUX sections for 525/60 system
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EAV SA{I < 1440 - Line JT‘:?Q
; : " y 0 g, 20 280 280 280 2,12 Number ¢ - n ple—2d
8 {0, V0) | , V1) { 0, V2) (0,V3)
Dats 4 . ) ) | AL I oV —ove)
0, V8] 0, 0. V8 X
:uadu) = 2 10 (0, V&) | 0. VD) | (0. V8) I 0. V9)
49 0, V131) T (0, Vi32) T 10, Vi3a) T (0. V134)
Data o y e e S , e 50 {_ (0. V134 ] (. Vo) ] (1.V1) T 1. V2)
(10wordsNt [ Video Datat Video Datat Video Datat Video Datat Video Datat st |_(LV2) | a.V3) I 1, V4) T (1. V5) R
540X80 540X80 540X80 54080 540X80
s 243200 Words | =43200 Words | =43200 Words | =43200 Words | =43200 Words ot [(1.V130) | (1, Vid1) I (1, V132) I (1. V133) E
o (169 Lines) (169 Lines) (169 Lines) (169 Lines) (169 Lines) R g2 [0V3] (1, V134) ] (2, V0) 1 (2, V1) s
T . i Py ZV2) l PAE) T [AY) (PAS
176
| ¢ Comp c Comp c s P77 133 (2, V130) | (2, Vi31) | (2, V132) 2.V133) E
Video Dats2-1 | Video Dstaz-1 | Video Data2-1 | Video Data21 | Video Data2-f 134 (2, V133) ] (2, V134) I (3.V0) [ G.VY) R
270X80 270X80 270X80 270X80 270X80 E 135 3. V) | (3. V2) T 3, V) 1 (3.Va)_
=21600Words | =21600Words | =21600 Words | =21600 Worcs | =21600 Words | v
H 185 Lines) 185 Unes) {85 Lines) (85 Lines) (85 Linas) bs1 175 [ (3, V129) (3, V130) {3. V137) 3. Vi32)
& SCNAUX SCVAUX SCIVAUX SCNAUX SCVAUX ve? 176 | (3. Vi3 @, Vi33) Q. ) Invalid Data(64words) E
’ 0=2400 177 (4. V0) | @V ] “V2) [@.V3)
A {10 Lines) {10 Lines) (10 Lines) (10 Lines) (10 Lines) € by D
AudialAALX | AutioAAUX | AudioAALX | Awdio/AAUX AuglolAAUX  |p 218 (4, V131) | (4. V132) | (4, V133) [ 4. Vi34)
D §4XB0=4320 | SAXBO=4320 | 54X80=4320 | 54X80=4320 | 54X80=4320 219 @, VA T (5. V0) T 5. V1) T 5.V2)
£ {17 Lines) {17 Lines} (17 Lines) {17 Lines) (17 Unes) 220 | 5. V) | 5. V3) I (5, VA) T 5, V5)
R 260 | 5. VI30) | (5. Vi31) T . Vi32) T . Vi33)
261 BV (5.Vi34) I Tnvalid Data(160words)
17
Datax200h %g
Ve bz Vim Dah;Z Vidwo D22 Vitwg Datn2-2 Videg Darez 2 o % L I A I (A B[]
<0 o & & 00 0 Dalaz- 2 (6, V3) 1 (6. V4) (6, V5) [ (6.Ve)
270X80 270X80 27080 270X80 270X80
21600 Words | 21600 Words | 21600 Words | =21600 Words | 21500 Words 3z &.V8) 1 (A1) ! (6. V8) I GV9)
(85 Lines) (85 Lines) 185 Lines) (85 Lines) 185 Lines) RHos
£ [ 362 6. V131) T 6, V132) I (6, V133) [ 6. Vi34)
363 (6. V134) | (7. V0) I @ V1) I (7. V2 R
P Comg & C C s a4 [ .VD) ] 7. V3) | (7. Va) | (7, VS)
Video Data3 | Video Dsta3 | VideoData3 | VideoData3 | Video Data3 £
A | S | B | s | e e e e
= = = A Vi34 fid D: rd
(169 Lines) (169 Lines) (169 Lines) (169 Lines) (169tines) R :g: (ATl X vg) Visy T 1 —BVT '""I ata(l .’ T )] s
v E
4 447 7. V131) I (@.Vi32) I RCAUER)] | EAGED]
SCAAUX SCIVAUX SCNAUX scmu;(‘ w0 g;wwxwo E 448 |G, Vi) I . V0) I @, V1) I %VZ)_ R
10 Lines) 10 Unes) (10 Lines) €10 Lines) (10 Unes) b w9 GV ] ©.V5) L AL 1 9. V9) v
Audio/AAUX | AusiorAAUX | AudiorAAUX | AudioAAUX | Audio’AAUX 489 |G- V13D _] @, V132) [ ©.Vi33) T (9, V134) £
£AX80=4320 | 54X80=4320 | 54X80s4320 | 54X80=4320 | 54X80=4320 400 |5 76, V0) T 6, V1) I 0. V3)
(17 Lines) {17 Lines) (17 Lines) (17 Lines) {17 Linas) Pt 0. 5) T A] T o, vs__]_b‘ﬁis) il 0
1
531 {10, V130) T (10, V131) I 10, V132) iV
Reseed | Reserved 522 {16, Vi53) T {10, Vi34) T (A) [ aTVh)
533 v (11, v2) I (1. V3) | (1. V4)
1% Siot 2% Skt st ), atst ), skt \ 573 11, V129) {1, Vi30) {1, V131) {11, V132)
574 LM, V139 ] — (11, V133)__ T (O visdy T Tnvalid Data(64words)
€nd Code
s Figure 11 — Video sections for 625/50 system
Figure 10 — Transmission format for 625/50 system 9 4
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Line 280
Number 256 24
R
£
s
E
R
v
E
0
770 R —. s — : —. st
278 , A
2 2, A4 A5 2, AB) A E
280 [ G -A%0) ¢
281 |B.A1)] G.A2) | (3,A3) ] G.AY R
£ (3;_?5) ——= ) A 'fgf :
283 ) ; &, 3
284 4, A2) 1 4. A3) ] (4, A4) 1 :4. AS) 1]
285 4. I (4. A8) | “.A | 4,
288 | { I B.AT] | C.A2)
287 S5, A3) | {5, A4) S5, AS] 5, A8
288 |__(5,A6) ] GAD
pd 5 VAL I
578 3
b R
s e [ VA l B VA2) S
3 . & ;
% 0.5¢1) I . VAD) @ VA1) @ S
581 B.VAZ) I {10, SCO) I {10.5C1) [Go.VADL | v
582 , VA2 1. E
583 0
584
585
588
s87
583
590 (. A7) 1 (7. A8) I 8, AD) BA) R
581 B AT ;'5-A2 : I i A3) : " Acuz) E
592 A4 8, X ) s
593 8, A7) A | I B x_ﬁs E
594 [BA1 5.A2) I I 3.A3) : T [ l R
B.A5) ©.A5) G.A wA v
:3: . AB 10,AD) [10.A1) T (0.A2 g
posd —ng.m I ‘_"(1_!“—0.”) I {10.A4) ___(0.A5
598 10. | {10. A6) 1 (10.A7) I (10. AB)
599 ﬁu.u [T.A9) I (IT.A1) | LA
600 .A3) | (11, Ad) I 1. A5) W,
601 (11, A6) 1 11, (1, I
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Figure 12 - SC/VAUX and audic/AAUX sections for 625/50 system
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