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Powy 7. Bit-serial digital video distribution model.

Bit-serial rate ( Mbps ) = Parallel bit rate ( Mpalabras/s ) x
Numero de bits por palabra

4.2:2 - Bit-serial rate = 27 Mpalabras/s x 10 bits/palabra =
270 Mbps

4fsc > NTSC: 143Mbps PAL: 177Mbps




INTSC dFse 10bi 1432
PAL dFse 10bH 1713
4:1:1 1064 2025
4:2:3 10kit 2700
4:4:d 10k 4050
525/50 14/9 10bi 3400

Figure 7.2 Bit-gerial digital spectrum of several formata.
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Codificacion de canal
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Figure 7.1 NRZ and NRZ[ channel coding characteristics,

NRZI incorpora mas transiciones, necesarias para
enganchar PLL del receptor para regeneracion del reloj.

Para evitar secuencias largas de Os se reserva la palabra
0000000000 para sincronismo.

Aun tiene componente DC.



» “Scrambler”: hace “aleatoria” la salida,
eliminando secuencias largas de Osy 1sy
patrones de datos repetitivos.

» Ayuda a sacar la componente DC.

» GT(X) = X% + X4 + 1 polinomio
caracteristico

» G2(X) = X + 1

—
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Figure 74 Block dingram of a gerambler.
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Diagrama de ojo
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Figure 7.7 Eye diagram measurement dimensions.




TABLE 7.1 Characieristics of Bit-Serial intarfacss

Transmitter characteristics
Channel coding (see Fig. 7.T) Receiver characterigtics
Scrambled NRZI Unbalaneed output Unbalanced inpat
I:IF-I.I.It nsnﬂl polarity: Source impedance: 75 Input impedanece: 75 ochms
Poaitive logic chms nominal nominal
Generator polynomials: Retwrn losa: 215 dB Retum loss: 215 dB
G(X)=X*+ X441 (6 MHs: to clock frequency (5 MHz to clock frequency
GiXy=X+1 of signal) of signal)
Data word length: 10 bits Cutput signal amplitude: Optional cable loss equal-
Transmission order: LSBof D00 ™ 'es *10% ization: 50 dB at clock fre-
any deta word transmit- DC offeet: 0.0V 0.5V quency of signal
ted firat with reference to
midamplitude of signgl
Kise time and fall time; 0.4
to 1.5 ns batween 205
mnd 80% of eignal ampli-

tude points, Differences

not to excsed 0.6 ns
Crvershoot of rising and

falling signal edges:

< 10% of sigmal amplitode
Jitter: Ses Table 7.2

S e,



Distribucion de bits serial 4:2:2
» Son 270 Mbps
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Figure 7.18 Block diagram of a 4:2:2 component digital serislizer.
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Figure 7.20 Block diagram of a 4:2:2 component digital deserializer.
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Capacidad de datos auxiliares
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Figure 7.22 4:2:2 625/60 hortzontal blanking ancillary data location.




TABLE 7.8 4:2:2 525/60 Ancillary Data Space

Horizontal ancillary 268 Words/line x 525 lines/frame = 140,700 worda/frame
data space (HANC) 140,700 Words/frame X 29.97 frames/s = 4.216779 Mwords/s
4,216779 Mworda/s X 10 bits/word = 42.16779 Mbps

Vertical ancillary 1440 Worda/line X 38 vertical-interval lines = 54,720 words/frame
data space (VANC) 04,720 Words frame X 29.97 frames/s = 1.6399584 Mwords/s
1.6399584 Words/s x 8 bits/word = 13.1196672 Mbps
Total ancillary data 42.16779 Mbps (HANC) + 13.1196672 Mbps (VANC) = 55.3 Mbps
gpace Data formatting and exclusions may reduce this value by 10% to 20%
Total bit rate 1716 Words/total line X 526 lines/frame X 29.97 frames/s X 10 bits/word =~ 270 Mbps
Essential bit rate 270 Mbps — 55.3 mbps = 214.7 Mbps

TABLE 7.9 4:2:2 625/50 Ancillary Data Space

Horizontal ancillary 280 Words/line X 625 lines/frame = 175,000 words/frame
data space (HANC) 175,000 Words/frame X 25 frames/s = 4.375 Mworda/s
4.375 Mwords/s X 10 bita/word = 43.75 Mbps

Vertical anciliary 1440 Words/line X 48 vertical-interval lines = 69,120 words/frame

data space (VANC) 69,120 Words/frame X 25 frames/s = 1.728 Mwords/a
1.728 Mwords/s X 8 bits/word = 13.824 Mbps

Total ancillary data 43.75 Mbps (HANC) + 13.824 Mbps (VANC) = 57.674 Mbps

Bpace Data formatting and exclusions may reduce this value by 10% to 20%
Total bit rate 1728 Words/total line X 625 lines/frame X 25 frames/s X 10 bits/word = 270 Mbps
Essential bit rate 270 Mhps - 57.574 Mbps = 212.426 Mbps '
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Flgure 7.24 TEKTRONIX 11403 digitizing oscilloscope display printout of a good 270
Mbps bit-serial waveform.

m Seflal Normal
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Figure 7.25 Tektronix 11403 digitizing oscilloscope display printout of a 270 Mbps bit-
serial waveform with exceesive overshoot and low amplitude.




3 Blns

SRR RS

Y

mu r-lnuln—ul,i:'
=t it 2

LZ-8. 42887 OfFf

Figure 7.26 Tektronix 11403 digitizing oscilloscope dzsp},ay printout of a 290 Mbps bit-
serial waveform at the end of a 30 meter cable.
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Figure 7.27 Tektronix 11403 digitizing oscilloscope display printout of a 270 Mbps bit-
serial waveform at the end of a 100 meter cable,

m Seiial al final
de un cable
de 100 m.
Esta seiial
puede ser
regenerada
por la mayor
parte del
equipamiento
comercial
disponible.



....................................................................................................

....................................................................................................

. . ' - - . N - : . '

L : : : HEEN . : - :

. ; L : ' . : S e L :
et eg ey P L e R R A T TN A

1 : . 0 T " LI L] 1 r r L] e L A Ll LI RE]
b . - - - e an e = 'I- ) i) r . oa M
H : -..-. AL T S . PO :a - . . \“, .
[T - - ¥ a
; e A y N e o, et 3 sl . R
4 ity i ’ =
! - 7 : . i ' 2 L ]
! : :. ] . A el
LT

18BmV 5
sdiv, ;’?f_,ﬁf“

o

o~

]
Toarhs
- 1 H

-

e
L
Nt g Lol
- e
- - VL
A [
Lo Ll
. " "
- .
v :
“r

...................................................................................................

Hmp 1t — =R B Measutre— Vert Maog:~ Hfm

tude (%) = ments 1B08mY

YVer-t Fos: bfm

e e Hnder—
Shoot{53} Shaoat 5]
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» Multiplexor de audio
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Figure 7.43 Simplified block diagram of audio multiplexer.




» Demultiplexor de audio

MULTIPLEXED
SERIA| DATA VIDEO
I SERIAL DATA
: ‘ ouy
—| DESERIALIZER DELAY E1 SERLALIZER -

ALIDIO FIFO i AES/EAU our
:> EXTRACTOR = ::> MEMORY :ﬂ FORMATTER  [——t 1o ashTTER 1 [

T L

FIFG arssegy | OUT
::) MENORY :D FORMATTER P RANSMITTER 2 >

CLOCK
GEMERATOR

Figure 7.44 Simplified block diagram of audio demultiplexcr,




Estandares

Estandar

SMPTE 259M

SMPTE 344M

SMPTE 292M

SMPTE 372M

SMPTE 424M

TBA

Nombre

SD-SDI

ED-SDI

HD-SDI

Dual Link
HD-SDI

3G-SDI

6G-SDI

Bitrates

270 Mbit/s, 360
Mbit/s, 143 Mbit/s,
and 177 Mbit/s

540 Mbit/s

1.485 Gbit/s, and
1.485/1.001 Gbit/s

2.970 Gbit/s, and
2.970/1.001 Gbit/s

2.970 Gbit/s, and
2.970/1.001 Gbit/s

TBA

Formatos de Video

480i, 576i

480p, 576p

720p, 1080i

1080p

1080p

4K
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¢ DeckLink Quad

Technical Specifications

Desc”ptlon DeckLink Quad is four independent DeckLink SDI style capture and playback Price

cards in one! Includes four SDI inputs and four 4 SDI outputs that can be
independently switched between SD and HD video formats, as w a 9 9 5

our channels. DeckLink Quad
ur independent SDI cards to the computer, but only uses a single

comm

lack burst/tri-sync input for

-t

appears as

imer under API

ad includes a built in watchdog t

bypass relays for a robust broadcast solutior
tches to bypass if power is lost, or so

jare crashes. That's perfect for
SDI input and output can be a different video standard

as they are all completely independent.

broadcast servers

Connections SDI Video Input SDI Audio Input Sync Input

4 x 10-bit SD/HD independently 8 Channels per input, embedded in SD Blackburst D, 720p50, 720p59.94,
switchable. and HD. 1080i50 and 1080i59.94 formats or
Tri-Sync in any HD format.

SDI Video Output SDI Audio Output

4 x 10 bit SD/HD independently 8 Channels per output, embedded in Computer Interface

switchable. SD and HD. PCl Express 4 lane, compatible with 4,
8 and 16 lane PCle slots.

J

HD/SD-SO1 Out
HD/SD-SDI In
HD/SD-SDI Out
HD/SD-SDI In
HD/SD-SD! Out
HD/SD-SDI In
HD/SD-SDI Out
HD/SD-SDI In
Reference In

PCIZ=>

EXPRESS'

BARARAARAR

hll

EX, XDCA
Q), Apple ProRes 422, Apple ProRes (LT), Apple ProRes 422 (Proxy),

Codecs Supports: AVC-Intra, AVCHD, Canon XF Digital SLR, DV-NTSC, DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCA
HD, XDCAM HD422, Apple ProRes 4444, Apple ProRes 4
Uncompressed 8-bit 4:2:2, Uncompressed 10-bit 4




Flujo de Trabajo en una
estacion de TV
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Where Content Comes toLife”
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_>
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N;
GY-HD250U DR-HD100 Final Cut Pro 6.02 ASI-Bridge CAM

DR-HD100

clip001.mov
clip002.mov
clip003.mov

NAS / SAN

Satellite

Microwave e Omneon

quicktime | Media Server

X 1
— b
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No re-compression or

generation loss
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- S e
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ProHD Workflow Components
GY-HD250U 3 Model Manufacturer Description
LIBRE Microwave package GY-HD200UB Ve 3-CCD ProHD Camcorder. 720p (10801 with DR-HD100)
[GY-HD250U JVC 3-CCD ProHD Camcorder. 720p / 1080i HD-SDI output |
i—,—l &HDS;OU JVC ProHD VTR
KMEH3000U DR-HD100 JVC HD Hard Disc Recorder
KA-HD250U JVC Studio Adapter for GY-HD250U
RM-HP250AU JVC Remote Camera Control Unit
RM-LP25U JVC Local Remote Unit (Shader)
VF-HP840U JVC HD Studio Viewfinder
KM-H3000U JVC HD Production Switcher
LIBRE JVCIBMS __ [Microwave package
HD-Bridge DEC+ Miranda Firewire / ASI to HD-SDI converter
AS|-Bridge CAM Miranda Firewire to ASI converter
RM:-t1P250AU VC-300HD Edirol Multi-Format HD Encoder
MediaDeck Omneon |integrated Media Server
Final Cut Pro Apple |NLE Software (v. 6.02)
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BROADCAST LOCAL TV STATION
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