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= SD-SDI Data Format

Last
Acti
Sa(ir:\;;?e EAV HANC Space SAV Sample SanIe Sargple Sangple
B2 © Hlo] o
“zl- | mlololN rnc)oN-»m“»E_'m_"::,
B EEE R E G e T i il IR
o o (w] = o o
) Horizontal Blanking Interval o Active Portion of Line ]
*1014_C2_01_040200
b9 b8 b7 b6 b5 b4 b3 b2 bl bo - The space between the EAV
] . v alesleal el rol o 0 and SAV sequences is called the
horizontal ancillary (HANC) space.
L . PO=FOVDH - Ancillary (ANC) data packets containing
P1=FDV non-video data are often found in the
P2=F®H HANC space.
- P3= VOH
= H=1inEAV, 0in SAV - Some types of ancillary data can also be
found in the active portion of lines in the

— V =1 during vertical blanking interval, O otherwise

'~ F = 0 during field one, 1 during field two

vertical blanking interval.
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“ HD-SDI Data Format

One Video Line of a Single Data Stream Next Line

8 | _ First Active Last Active | E
Q | BlankVideo | _ | |/~ Sample sample "\ | | Q
= or S| Active Video =
; HANC Data | | ;
< | | | <
L | ||
o |~

BB

o|lc|o |~

== BB

LLIQIOINEEOO Lo |o| N
>|la|la|=|= LS |S

3 3 o o

= = O O

oo

= =

g |3

Line number f ot be| Lne | LNs | LNa | N3 | vz | vt [ tvo | o 0
word 0:
Line number | 0 0 0 |LN1O| LN9 | LN8 | LN7 | © 0
word 1:

- Line numbers are assigned sequentially beginning with 1 and ranging to the maximum line
number for the particular video format.




= HD-SDI Data Format

CRC value calculated here ... is inserted here

> | Horizontal _ _ - O
,_"iu = % Blanking % Active Video Lq:u Zlz
Interval =

|= -

CRC is calculated from first active word through the second line number word

b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

CRC word O: Notb8 | CRC8 | CRC7| CRCe | CRC5] CRC4] CRC3| CRC2| CRC1] CRCo

CRC word 1: Not b8 | CRC17] CRC16] CRC15|CRC14) CRC13] CRC12| CRC11| CRC10] CRC9




" HD-SDI Data Stream

EAV Line Number CRC Horizontal Blanking SAV Active Video
- - - - =
8?8?%3‘;9?;
A‘HHHHHH-’-‘-VUVU o | — el — = =~
slelelzlgelzlelsls s sl =l 2l = 1B ]R3 ] B s R EEREEHEEE
HEAEAINHEHHEHEHE S e A H B AN HEE
=l518138|818 Hzézéuoooom}o} mmSSBSExo‘“}U‘}
Olc|x |
“1-|I7I-|lo|o]o |o

X1014_C2 15_041500

- Prior to scrambling the data streams for transmission over the HD-SDI serial interface, the
two data streams are interleaved together

- the word from data stream 2 (C) is sent first, followed by the word from data stream 1 (Y).

- HD-SDI is an LSB-first protocol, so the LSB of each word is sent first by the serializer




= HD-SDI Video Formats

-Y’CB’'CR’ color space, 4:2:2 sampling, 10 bits per component (20 bits per video sample).
- The most common of these video formats are defined by these standards:

« SMPTE 274M formats with 1080 active lines

« SMPTE 296M formats with 720 active lines

-4:4:4, 12 bits per component require more bandwidth than provided by HD-SDI.

(dual link HD-SDI and 3G-SDI)

SMPTE 274M Video Formats (1920x1080 Active Samples)

Sample Rate Total SMPTE 296M Video Formats (1280x720 Active Samples)
System Format Name Frame Rate .
(MHz) Samples x Lines
Sample Rate Total
System Format Name Frame Rate (Hz) .
1080p60 1485 2200 x 1125 (MHz) Samples x Lines
1080p59.94 148.5/M 2200 x 1125 ! 720p60 74.25 60 1650x 750
3 1080p50 1485 50 2640 x 1125 2 720p59.94 74.25/M 60/M 1650 x 750
- 3 720p50 74.25 50 1980 x 750
4 1080i60 74.25 30 2200 x 1125
4 720p30 74.25 30 3300 x 750
5 1080i59.94 74.25/M 30/M 2200 x 1125
5 720p29.97 74.25/M 30/M 3300 x 750
i5 74. 5 -
6 1080i50 74.25 2 2640 x 1125 p 720p25 7105 . 2960 < 750
7 1080p30 74.25 30 2200 x 1125 - 720p24 7405 21 1125 x 750
8 1080})29.97 7425/NI 30/M 2200 x 1125 8 720[323-98 74.25/M 24/1\,1 4125 x 750
9 1080p25 7425 25 2640 x 1125
10 1080p24 7425 24 2750 x 1125
11 1080p23.98 74.25/M 24/M 2750 x 1125
Notes:

1. The value M indicates the value 1.001.




- Very similar to HD-SDI.

- Bit rate is twice that of HD-SDI, or approximately 3 Gb/s.

- Two bit rates are supported: 2.97 Gb/s and 2.97/1.001 Gb/s (approximately 2.967 Gb/s). -
- Uses exactly the same electrical signal levels, scrambling, connectors, cable as HD-SDI.
- The cable drivers and cable equalizers must be designed to support 3 Gb/s signal rates.

Defined by SMPTE 424M. Another document, SMPTE 425M, defines how various video
formats are mapped to the 3G-SDI

- Defines two levels of operation called level A and level B.

- Level A is identical to that of HD-SDI

- Level B allows very simple conversions between dual link HD-SDI and 3G-SDI

- Level B also has two 10-bit data streams. When a dual link HD-SDI signal is carried by a
3G-SDI level B interface, link A of the dual link HD-SDI pair is carried on data stream 1 of
the 3G-SDI interface and link B is carried on data stream 2.
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= Ancillary Data

- Non-video packetized data(Digital Audio Packet) embedded in the horizontal blanking
interval(HANC) or in the active portions of video lines that are in the vertical blanking
interval(VANC)

- SMPTE 291M defines the basic format of ANC packets and describes the rules for how
the packets are embedded in the HANC and VANC spaces.

- The actual format of the user data words is

defined in each individual standard that defines a particular type of ancillary data packet
- Included 7 ~ 41 line (progressive) / 7~20, 569~583 (interlaced)

- ADF : Three-word preamble called the ancillary data flag The first word is 0x000 and the
second and third words are Ox3FF. Thus, the ADF is essentially the inverse of the first
three words of an EAV or SAV sequence.
- DID : Data identification word, uniquely identifies the packet type.
- SDID or DBN : Secondary DID, further refine the identity of the packet type

Data block number, sequence of related packets.
- DC : Data count word, indicating how many user data words are present in the payload
portion of the packet.
- User data word
- CS : Checksum. If there are no user data words, the checksum follows the DC word.




Example : User data words for ANC packets containing digital audio for
HD-SDI interfaces (SMPTE 299M)

Type 1 ANC Packet

Type 2 ANC Packet

N User Data o a2 User Data o
ADF a2 Words | 3 ADF G 9|06 Words | 5
(maximum (maximum
of 255) of 255)
Word Contents b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Ancillary Data Flag, Word 1 (0x0) 0 0 0 0 0 0 0 0 0 0
Ancillary Data Flag, Word 2 (0x3FF) 1 1 1 1 1 1 1 1 1 1
Ancillary Data Flag, Word 3 (0x3FF) 1 1 1 1 1 1 1 1 1 1
DID P P did7 didé6 did5 did4 did3 did2 did1 dido
Sacondary DIDDsta Bck Number 7 p ST 05 s sdos sdds sz s sk
Data Count P P de7 de6  deb  ded  de3  de2  del  deO
User Data Words (0 to 255 Words) b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Checksum csB cs8 o©s7 «cs6 c©s5 c¢cs4 c©s3 cs2 csl cs0D

Note: P is an even parity bit for bits b7 through b0 and is located in b8. Words containing a P bit in b8
also have the inverse of b8 located in b9.
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 Video Payload ID (VPID)

- Must be included 3G-SDI / Dual Link HD-SDI (HANC space)
- HD-SDI : Only Y data stream / 3G-SDI : both data stream
- Interface type, sampling structure, component bit depth, and picture update rate

bit# 7 & 5 4 3 2 1 0
o 9 o User Data
© @ Words 218l2le| For bits 7 and &:
B @ | 22| 2| Picture Rate
yte 2 sl2jz|e 0 = Interlaced
E S|2|8|a| (=) |y pogressive
VPID Packet Egizszggggg S |5|C | = Freg
Fomat | 21313 13|2|2]|5|58|5/|5|%
o bit# 7 & 5 4 3 2 1 0
Qo
bit # g 7 Y 2|22 . Mote: Many VPID types
. aves  |E| 2|22 SIS inciuding dual link
= % ¥ B 318|8 see text) | HD-SDI and 3G-SDI define
(=8 N
User DataWord | 'S | | Byte of Payload ID Z|T T T bit 7 as reserved.
Format |8 Information
R bit# 7 6 5 4 3 2 1 0
S L i
g8
=
= [&] = Z
=g |2|€g|2| B
) Byte 4 22 3| 25 |3 2
bit#'7 6 5 4 3 2 1 0 oE |2l 52 |2 S
=€ | O i @
= 3
5 | Thesa 7 bits identify the
L=}
Byte 1 @ | overall video payload type — / Hi
2 | and the digital interface type 00 = Single Link or Link 0 00 =100% 00 = B-hit
01 = Link 1 M = 200% 01 = 10-hit
10 =Link 2 10 = 400%% 10 = 12-hit

11 =Link 3 11 = Reserved 11 = Resernved




= VPID : UDW1

Byte 1 Video Payload Interface

0x81 5251 or 6251 SMPTE 259M SD-SDI (270 Mb /s or 360 Mb/'s)

0x82 525p or 625p SMPTE 259M SD-SDI (dual link 270 Mb/s or
single link 360 Mb/s)

0x83 525 or 625 line SMPTE 344M SD-SDI (540 Mb /s)

0x84 SMPTE 296M 720p SMPTE 292M HD-5SDI

0x85 SMPTE 274M 1080i and 1080p | SMPTE 292M HD-5SDI

0x86 525 or 625 line SMFTE 292M HD-SDI using SMPTE 349M
mapping

0x87 SMPTE 274M 1080i and 1080p | SMPTE 372M dual link HD-SDI

0x88 SMFPTE 296M 720p SMPTE 425M-A 3G-SDI

0x89 SMPTE 274M 1080i and 1080p | SMPTE 425M-A 3G-SDI

0x8A | SMPTE 372M dual link SMFPTE 425M-B 3G-5DI

0x8B | 2 xSMPTE 296M SMPTE 425M-B 3G-5DI

O0x8C | 2xSMPTE 274M SMPTE 425M-B 3G-5DI

0x8D | 2x 525 or 625 line SMFPTE 425M-B 3G-5DI




= VPID : UDW2/3

UDW?2
Picture Rate (Hz) Value Picture Rate (Hz) Value
24/1.001 0x2 24 0%3
25 0x5 50 09
30/1.001 0x6 30 0x7
60/1.001 OxA 60 0xB
UDWS3
Structure Value Structure Value | Structure | Value | Structure | Value
4:2:2 0x0 4:4:-4 Oxl 4:4:4 0x2 4:2:0 03
{‘YICBICRI} [YICBICRI} [RJ‘GIBIJ
4:2:2:4 04 4:4:4:4 0x5 4:4:4 0x6 Reserved 07
(YCg'Cr'A) (Y'Cp'Cr'A) (R'G'B'A)
4:2:2:4 0x8 4:4:4:4 0x9 4:4:4:4 OxA Reserved 0xB
(Y'Cg'Cr'D) (Y'Cp'Cr'D) (R'G'B'D’)
Reserved 0xC Reserved 0xD 4:4:4 0xE Reserved 0xF
(X'Y'Z')




“ = VPID : UDWA4

7.6 Link ID for Multi-Link Interface 00 : Single or Link O
01:Link1
10 : Link 2
11 : Link 3

5 Reserved

4:3 Dynamic Range 00 : 100% (8 hit)

01 : 200% (10bit)
10 : 400% (12bit)
11 : Reserved

2 Reserved

1:0 Bit Depth 00 : 8 hit
01 : 10 hit
10: 12 bit

11 : Reserved
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* VPID Packet Location

Video Format Field Line Number
5251 1 13
2 276
6251 1 9
2 322
10801 1 10
2 572
525p - 13
625p - 9
720p - 10
1080p - 10




% HD Video Frame Layout Example

1920x1080p case Samples
per wotal line
(2200)
- >
F = 0 for Progressive System
l F = 0 for Fleld One interlaced 1
: F = 1 for Field Two Interlaced ¢ 1122
Vet Vertical Blanking 42
— . : D
Active Picture
Total
Number
of Lines (1080)
Per Frame |
(1N%) V=0
>
Tﬁ T; (1920) T
1 281 2200
- Blank =22+(1~41, 1122~1125)0 A 2| Gl 0l &
Y : 040
Cb/Cr : 200

- Active /22t : 42 ~ 1121
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Contact : SooAng Choi

Tel : 82-10-5313-0233
Mail : sachoi@laonpeople.com




