SMPTE STABLE DOCUMENT

The attached SMPTE Engineering Document has been declared
“Stable” by the controlling Technology Committee.

The SMPTE Operations Manual for Standards states:
A document should be stabilized if it is believed to be substantially correct,
does not contain harmful or misleading recommendations, may still be
relevant to equipment or practices in use, is stable, but does not represent
current technology, and need not be subject to future reviews.

A Stable document shall still be made available and offered for sale by the
Society, but it shall be prefaced by a cover page explaining its current status.

At any time, a Technology Committee may revise, amend, or otherwise
initiate a new Project on a Stable document.

A Stable document is “In Force”, and not deprecated or withdrawn.
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Note:

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

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

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

for Television —

540 Mb/s Serial Digital Interface —
Source Image Format Mapping

SMPTE 347/M-2001

1 Scope

This standard specifies the mapping of various source
image formats onto the 540 Mb/s serial digital inter-
face. These formats include single link 4:4:4:4 com-
ponent digital signals (525i/59.94 and 625i/50) as well
as progressive scan 4:2:2 component digital signals
(525p/59.94 and 625p/50). Additional source image
formats may be added in future revisions of 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 291M-1998, Television — Ancillary Data
Packet and Space Formatting

SMPTE 352M-2001, Television — Video Payload
Identification for Digital Television Interfaces

3 Source image format parameters

3.1 Source image format parameters are de-
fined in table 1.

3.2 G,B, R, Y, Cg, Cr, and A components shall
be prohibited from having the eight most signifi-
cant bits all zeros or all ones. Any 10-bit G, B,
R, Y, Cg, CR, or A with values 000r-003h shall
be remapped to 004n and values 3FCh-3FFn
shall be remapped to 3FBh.

Table 1 — Source image format parameters

Samples Samples
Total Fields Active per total per active
lines per Frame per lines per | line (each line (each Reference
Nomenclature frame rate frame frame |component) | component) standard
1 | Single link 4:4:4:4 525 30/1.001 2 483 858 720 SMPTE
525i/59.94 RP 174
2 | Single link 4:4:4:4 625 25 2 576 864 720 ITU-R
625i/50 BT.799
3 | Single link 4:2:2P 525 60/1.001 1 483 858 720 SMPTE
525p/59.94 293M
4 | Single link 4:2:2P 625 50 1 576 864 720 ITU-R
625p/50 BT.1358
5 Dual link 4:2:2P 525 60/1.001 1 483 858 720 SMPTE
525p/59.94 294M
6 Dual link 4:2:2P 625 50 1 576 864 720 ITU-R
625p/50 BT.1362
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4 54-MHz parallel data stream

G, B, R, and AorY, Cg, Cr, and A components shall
be mulitplexed into 54-MHz parallel data streams as
shown in figures 1 (for system 1), 3 (for system 2), 5
(for system 3), 7 (for system 4), 9 (for system 5), and
11 (for system 6).

5 Timing references signals

5.1 EAV and SAV timing references shall be
inserted into the parallel data streams on a line-
by-line basis as shown in figures 1 (for system
1), 3 (for system 2), 5 (for system 3), 7 (for
system 4), 9 (for system 5), and 11 (for system
6).

5.2 EAV sequences shall comprise four con-
secutive 10-bit code words: 3FFn, 000nh, 000h,
and XYZ.

5.3 XYZ words shall be encoded as defined in
clauses 5.3.1 through 5.3.6.

5.3.1 XYZ words for system 1 (single link 4:4:4:4
— 525i/59.94)

Words 2883 and 3431 of the 54-MHz parallel data
stream (refer to figure 1) shall be encoded as shown
in tables 2 and 3. Refer to figure 2 for spatial repre-
sentation of H, V, and F bits.

Table 2 — XYZ words for system 1
(single link 4:4:4:4 — 525i/59.94)

Table 3 — Protection state bits for system 1
(single link 4:4:4:4 — 525i/59.94)

Bit| 9 |8 |7 |6 |5 |4 ]3]|]2|1]0
F|V | H|S | P4|P3|P2|P1|PO
1100 0|]O0OjO0O|O|0O0|O0]O
1100} 0}|2;0|1|2|1]O0
i1/,0(0;2)0|1 0|2 |1/ 0
i1/,0(0;2}|2|1}1}0|0/ 0
110112 ,0|0(212 |12 /|0]O0
110112021 0|0(|1]O0
i1/,0(2,12)0|]0]1}0|1/ 0
1,012,112 |0]0}|212 |00
111,000 |212 |1 |0(|1]O0
111,002 }10|2|0]O0
i1/,1/0,2)0|]0]1 2|00
1/,1/0,2|212|0]0]0|1/ 0
1114100002 |1]O0
1/1141,0}|2;0|1,0(|0]O0
1/1(1,1)0|1]0]0|O0] O
111,111,112 |1]0

5.3.2 XYZ words for system 2 (single link 4:4:4:4
— 625i/50)

Words 2883 and 3455 of the 54-MHz parallel data
stream (refer to figure 3) shall be encoded as shown
in tables 4 and 5. Refer to figure 4 for spatial repre-
sentation of H, V, and F bits.

Table 4 — XYZ words for system 2
(single link 4:4:4:4 — 625i/50)

Words 2883 Words 2883

Bit and 3431 Description Bit and 3455 Description

9 1 Fixed 9 1 Fixed

8 F F=0 during field 1 8 E F=0 during field 1
F=1 during field 2 F=1 during field 2

7 \% V=0 during active video 7 \% V=0 during active video
V=1 during vertical blanking V=1 during vertical blanking

6 H H=1 for EAV 6 H H=1 for EAV
H=0 for SAV H=0 for SAV

5 S $=0 for GBR signals 5 S S=0 for GBR signals
S=1 for Y, Cp, C; signals S=1 for Y, Cp, C; signals

4 P4 See table 3 4 P4 See table 5

3 P3 See table 3 3 P3 See table 5

2 P2 See table 3 2 P2 See table 5

1 P1 See table 3 1 P1 See table 5

0 PO See table 3 0 PO See table 5
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Table 5 — Protection state bits for system 2 Table 7 — Protection state bits for system 3
(single link 4:4:4:4 — 625i/50) (single link 4:2:2P — 525p/59.94)
Bit| 9 8 7 6 5 4 3 2 1 0 Bit | 9 8 7 6 5 4 3 2 1 0
F|IV | H|S |P4|P3|P2|P1]|PO F|V|H|P3|P2|P1|PO
1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 1 1 1 0 1 0 0 1 1 1 0 1 0 0
1 0 0 1 0 1 0 1 1 0 1 0 1 0 1 0 1 1 0 0
1 0 0 1 1 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0
1 0 1 0 0 1 1 1 0 0
1 0 1 0 1 1 0 0 1 0
tj0(1/1/010j11011,0 5.3.4 XYZ words for system 4 (single link 4:2:2P
1 0 1 1 1 0 0 1 0 0 — 625p/50)
1 1 0 0 0 1 1 0 1 0
i1 /10|01 |1]|]0|1]0]0O Words 1443 and 1727 of the 54-MHz parallel data
111lol1lolol1l1]lo0olo stream (refer to figure 7) shall be encoded as shown
1111l o0l111lololol1lo in tables 8 and 9. Refer to figure 8 for spatial repre-
1111 110lo0olololzl1lo sentation of H, V, and F bits.
1 1 1 0 1 0 1 0 0 0
1/1]1}1]0J1]0j0]0]0 Table 8 — XYZ words for system 4
111|111 |1|1]1]|0 (single link 4:2:2P — 625p/50)
Words 1443
Bit and 1727 Description
5.3.3 XYZ words for system 3 (single link 4:2:2P 9 1 Fixed
— 525p/59.94) 8 F=0 F=0 always
7 \% V=0 during active video
Words 1443 and 1715 of the 54-MHz parallel data V=1 during vertical blanking
stream (refer to figure 5) shall be encoded as shown 6 H H=1 for EAV
in tables 6 and 7. Refer to figure 6 for spatial repre- H=0 for SAV
sentation of H, V, and F bits. 5 P3 See table 9
4 P2 See table 9
3 P1 See table 9
Tat_JIe 6 —_XYZ words for system 3 > PO See table 9
(single link 4:2:2P — 525p/59.94) 1 0 Fixed
Words 1443 0 0 Fixed
Bit and 1715 Description
9 1 Fixed
8 F=0 F=0 always
7 \% V=0 during active video
V=1 during vertical blanking Table 9 — Protection state bits for system 4
6 H H=1 for EAV (single link 4:2:2P — 625p/50)
H=0 for SAV
5 P3 See table 7 Bit| 9 8 7 6 5 4 3 2 1 0
4 P2 See table 7 F|V|H|P3|P2|P1|PO
3 P1 See table 7 i1/10,0]0|O|O0O|O|0O0|O0]O
2 PO See table 7 1 0 0 1 1 1 0 1 0 0
1 0 Fixed 1 0 1 0 1 0 1 1 0 0
0 0 Fixed 1 0 1 1 0 1 1 0 0 0
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5.3.5 XYZ words for system 5 (dual link 4:2:2P —
525p/59.94)

Table 12 — XYZ words for system 6
(dual link 4:2:2P — 625p/50)

Words 2883 and 3431 of the 54-MHz parallel data Words 2883
stream (refer to figure 9) shall be encoded as shown Bit | and 3455 Description
in tables 10 and 11. Refer to figure 10 for spatial 9 1 Fixed
representation of H, V, and F bits. 8 F F=0 during field 1
F=1 during field 2
7 \% V=0 during active video
Table 10 — XYZ words for system 5 5 o \éj ?ungi\\//ertlcal blanking
(dual link 4:2:2P — 525p/59.94) Hoo fg; SAV
Words 2883 5 P3 See table 13
Bit and 3431 Description 4 P2 See table 13
9 1 Fixed 3 P1 See table 13
8 = F=0 during field 1 2 PO See table 13
F=1 during field 2 1 0 Fixed
7 \Y V=0 during active video 0 0 Fixed
V=1 during vertical blanking
6 H H=1 for EAV
H=0 for SAV
5 P3 See table 11
4 p2 See table 11 Table 13 — Protection state bits for system 6
3 p1 See table 11 (dual link 4:2:2P — 625p/50)
2 PO See table 11 Bit|9 |87 |6 |5 ala3[2]1]o0
L 0 Fixed F|v|H]|P3|P2|PL|PO
0 0 Fixed
1 0 0 0 0 0 0 0 0 0
1 0|0 1 1 1 0 11010
1 0 1 0 1|0 1 11010
Table 11 — Protection state bits for system 5 1l1lol1l11lo0l1l12lo0lo01lo0
(dual link 4:2:2P — 525p/59.94) 1 111lo0lolol1l12l11T0olo0
Bit | 9 8 7 6 5 4 3 2 1 0 1 1 0 1 1 0 1 0 0 0
1 1 1 0 1 1 oOo|0|0]|O
F|lV |H|P3|P2|P1]|PO 1 1 1 1 0 0 0 1 0 0
1 0|0 0|00 0O|0|0]|O
1 0 0 1 1 1 0 1 0 0
1 0 1 0 1 0 1 1 0 0 .
1lol1l1lo0ol 1011000 o 6 Ancillary data
1 1|0 0|0 1 1 1]101]0
i1(1|{0|2|1]0|12|0]0]O 6.1 Ancillary data may be inserted in horizontal
i1/1|{12|0|1|1]0|0]|O0]O and vertical blanking intervals.
1 1 1 11010 0 11010

5.3.6 XYZ words for system 6 (dual link 4:2:2P
— 625p/50)

Words 2883 and 3455 of the 54-MHz parallel data
stream (refer to figure 11) shall be encoded as shown
in tables 12 and 13. Refer to figure 12 for spatial
representation of H, V, and F bits.

6.2 The ancillary data header shall consist of the
three words 000h, 3FFh, 3FFh with formatting of
the ancillary data packet defined in SMPTE
291M. Data values 000h to 003n and 3FCh to
3FFh are excluded from user ancillary data.

6.3 Ancillary data space is reserved for error
detection and handling data formatted in accord-
ance with SMPTE RP 165.
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Last Sample of Sample Data First Sample of
Digital Active Line for Oh Instant Digital Active Line
Blue or ot 7 818188 Fs=13.5 MHz as defined in
i 1(1(1]|1|2(2 3 5/5|5|5(0[1|2|3|4|5|6|7|8[9 o
Chrominance Cb al7lslslels e AHNHE SMPTE RP-174
Data
Green or T\ |7 7 8/8(8|8 Fs=13.5 MHz as defined
- 111(1]1|2|2 3 5/5|/5|9|0||1{2|3|4|5|6(7|8]|9 in SMPTE RP-174
Luminance 6/7|8|9|0|1 6 4|5|6|7
Data
Red or TN 7 7 88|88 Fs=13.5 MHz as defined
- 111(1]1|2|2 3 5/5/5|9|0{/11{2|3|4|5|6(7|8]|9 in SMPTE RP-174
Chrominance Cr |¢|7lsl9lol1 pe 256l 7
Data
77|77\ 7|7 7 gl8|8|8 .
Fs=13.5 MHz as defined in
A (KEY 11]1|1]|2]2 3 5/5|5(5|0]1|2|3|4|5|6|7|8|9 .
( ) sl7lslololl 5 alslsl7 SMPTE RP-174
Data
O [~~~ =
54 MHz RN 8888 B 8|8 8 8l | o| of
Data S_tl'eam 2l |z 3y [z sl [5| [aly|s Clock=54 MHz
Multiplex <|a|6|2|< & (0|&|< <|a|0|2|<|B|d|2|<
REPLACED BY REPLACED BY
TIMING REFERENCE TIMING REFERENCE
SIGNAL SIGNAL
o ©| ©o| ©| © 8
54 MHz N QIRIRIR © elelele
Data Stream @l | ol |x Clock=54 MHz
. o o
Multiplex < 2/5/2 |« < HEEHP
22222 2222 333330123
8 888 8 9 999 4 4 4 4 4
WORD No. 78888 4 4 4 4 22233
90123 4567 7890 1
N ~_ 7
REPLACED BY REPLACED BY
TIMING REFERENCE TIMING REFERENCE
SIGNAL SIGNAL
Figure 1 — Generation of 54-MHz parallel data stream for system 1
(single-link 4:4:4:4 — 525i/59.94)
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