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Rﬁtﬂ&%&()h@t@@@ﬁ rparaelmedadeste) UHD

AFases de implantacion de la UHD
ATipos de Interfaces para instalaciones
ATransformacion de SDI a IP

ACasos practicos

ABAGANTOsoLucIONES
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I Fases/de implementacion

UHD

Ultra High Defitinion
3840x2160 resolution

HDR HFR

High Dynamic Range High Frame Rate
up to 4K nits 60fps — 120fps

ABACANTSOLUCIONES.com



4K

HD

g
-
g
-
ra

UHD
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HD

Fases/de Implantacién

HDTV (1920x%1080)

AAumentode laresolucion
AGnYé oynnEHMQG
Ay Yé TcynEno

8K UHD

(7680x4320)

UHDTV 4K (3840x2160)

DCI 2K (2048x1080)

DCI 4K (4096%x2160)

AMejora en la cantidadde coloresreproducibles

(Gamut):
ARec. 601 para SDTV
ARec. 709 para HDTV
ARec.2020 para UHD

09—~ —

ﬁ”O \I

HD T V ( ec. 709)
— UHDI ¥ (rec.2020) —

p

Ty
......




I Fases/de Implantacién

AMejora del rangodinamicoreproducida

|
_\O/_ ACurvasOETF/EOTF
/S AITUBT 1886 para SDTV y HOTY0cd/m?2)
, HDR
. AITUBT 2100 para HD& UHDTV (>1000 cd/m2)
A PerceptualQuantization(PQ) DolbyVision

A HybridLogGamma (HLG)  BBC/NHK Ny

AMejora en la resoluciéntemporal:

) . .,
_{E APormuchoque aumentemodaresolucion
< | especial, no spercibepara lagmagenesn

movimiento

ABACANTSOLUCIONES.com



I Fases/de Implantacién

ASonido orientado a objetos:

Beds (Channels) Objects Dolby Atmos

ACon DOLBY ATMOS estan permitidas hasta 9.1 camas y 118 objetos.

ADe esta forma el procesador de DOLBY ATMOS crea la mezcla en funcién de la
disposicion de altavoces.

_

ABACANTSOLUCIONES.com



I Fases/de implantacion

Phase 3 <> 4320p100/120*

Bit depth: 10 bit, 12 bit, 14 bit

Color Space: Rec. 2020
Dynamic Range: HDR
Subsampling: £:2:0,4:2.284:4:4

* Audio: beyond 5.1 or objed basel
Phase 2 2160p1?0/1 20 Sc‘:calabilty: Yes
1080p100/120°* (base layer) Coding: HEVC Main 10
Bit depth: J05&, 12 b
Color Space: BT. 2020
Dynamic Range: HOR
Subsampling: £:2:0,4:2.2&4:4:.4
Audio: beyond5.1arobect based
Phase 1 2160p50/60 Scalability: Yes
2 Coding: HEVC Main 10
(specified by
DVB,Jan. 14)
Bitdepth: 7058
ColorSpace: Rec. 709, optional: BT1.2020
DynamicRange: SOR
Subsampling: £2:0
D 2020+ Audio: Exiisting DB tootbox
Coding: HEVC Main 10
D 20172018 .
Production
Distribution
D 201472015 Presentation

*the ITU-R BT.2020 standard is
currently underrevisionto also
includethe 120/1.001 and 100 fps.

ABACANTSOLUCIONES.com
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Fases/de Implantacién

1080p 1080p UHD UHD
advanced | advanced | phase phase
1 2 2a 2b
Cameras
Production .
_ Studio °
interfaces
Wireless
. . links .
- Mixers ]
Graphic engines o]
Professional
monitors o ¢
Contribution Encoders 0
D Decoders o
A Modulators
t‘\
- Demodulators
Distribution Encoders ht
. 1 A Decoders Q
- n - Modulators
A Demodulators
TVs
Consumer Portables ®
! devices
/ﬁ\ Set Top Boxes ®
Consumer °
interfaces

ABACANTSOLUCIONES.com

ADisponibilidad de producto de UHD1;

AFasel:
A Soéloincrementode resoluciéna 4K.

AFase2:

A Afadecurvasde colorextendido
A Fase?a:

A Inclusionde HDR
A Fase2b:

A Inclusi6bnde HFR

Legend:

® Product available for purchase

® Specification/standard available - prototype available
® No agreed standard nor product available




Fases/de Implantacién

ATendencias tecnoldgicas y proyectos Broadcast.

/1 Multi-Platform Delivery
2

-

IP Networking, Delivery
3 4K/ UHD

4 File-Based / Tapeless

5 dloud Computing / Virtualization VS.
6 Improvementsto Video Compression

7 Video on Demand
8 Transitionto HDTV operations

9 Move to automated workflows

10 Targeted advertising

—————————————————————————————— —— — — ——

Workflow / Asset Management

Upgrade to Cameras

Upgrade HD / 3Gbps

Upgrade Transmission, Distribution

Cloud Services / Cloud Technology

Build new studios / OB vans

Archive-related projects

Move to automated workflows

Launch new channels

Multi-Platform Delivery

ABACANTSOLUCIONES.com




I Fases! deﬂmplamtamon

AMercados para la UHD
ACorporate/ Digital Signage

ABroadband )movistar+

ULTRAHD

ABroadcast

ABACANTSOLUCIONES.com



3 Tiposcde interfacespara UHD/4K
_ @T ( _ EULTRA

STANDARD DEFINITION TELEVISION

SDI 0,27Ghitgs Pixels | Lines Frames 10b 4:2:2/4:2:0 10b 4:4:4(:4) 12b 4:4:4 12b 4:2:2(:4)
(Gbps) (Gbps) (Gbps) (Gbps)

7680 4320  120/119.88 80 [8] 160 [16] 160 [16] 160 [16]
7680 4320 100 67 8] 133[16] 133 [16] 133[16]
| 7680 4320  60/59.94 _ 80 [8] 80 [8] 80 [8]
‘ ..,DT ( - 7680 4320 50 67 [8] 67 8] 67 8]
o i 7680 4320  30/29.97
HD-SDI 1,55bitds 7680 4320 25
7680 4320  24/23.98
3840 2160  120/119.88 20[2] 40 [4] 40 [4] 40 [4]
3840 2160 100 17 12] 34 [4] 34 [4] 34 [4]
3840 2160  60/59.94 10[1] 20 [2] 20 [2] 20 [2]
LK 3840 2160 50 9[1] 17 12] 17 12] 17 2]
_ _ 3840 2160  30/29.97 5[1]* 10[1] 10[1] 10 [1]
. il 3840 2160 25 5[1]* 9[1] 9[1] 9[1]
3GSDI bitds
3840 2160  24/23.98 4011* 8[1] 8[1] 8[1]

ABACANTSOLUCIONES.com [Xx] = Numero de enlaces 12bI necesarios para su transporﬁel




B

AEvolucion del interface SDI (eléctrico)

Standard
Coding
Amplitude
DC Offset
Rise/Fall time:
Rise/Fall time difference:
Over/Under-shoot:

Timing Jitter

Alignment Jitter

Qx 75 Ohm Coaxial cable length
(Belden 1694A)

ABACANTSOLUCIONES.com

HD-SDI

SMPTE 57292-1:2012
Scrambled NRZI
800 mV +/- 10%

00V+/-05V
< 270ps
< 100 ps
<10% ofthe amplitude

< 1UIl
(10 Hz to 148.5 MHz)

< 0.2 Ul
(100 kHz to 148.5 MHz)

200 m

3G-SDI

SMPTE ST424:2012
Scrambled NRZI
800 mV +/- 10%

00V+/-05V
< 135ps
<50ps
<10% ofthe amplitude

< 2 Ul
(10 Hz to 297 MHz)

<0.3 Ul
(100 kHz to 297 MHz)

200 m

6G-SDI

SMPTE ST2081-1,10
Scrambled NRZI
800 mV +/- 10%

00V+/-05V
< 80ps
<35ps
<10% ofthe amplitude

<4 Ul
(10 Hz to 594 MHz)

<0.3 Ul
(100 kHz to 594 MHz)

100 m

Tiposcde nterfaces-paralUHD/4K

12GSDI

SMPTE ST2082-1,10
Scrambled NRZI
800 mV +/- 10%

00V+/-05V
<45ps
< 18ps
<10% ofthe amplitude

< 8UI
(10Hzto 1188 MHz2)

<0.3 Ul
(100 kHz to 1188 MHz)

70m




I Tipos-de Interfaces:para UHD/4K

AEvolucion del interface SDI (HastaS0l)
AConversion a optico (SMPRPE7)

-

y

= N

AConversion a IP (SMRZT&22-6)

1428 Byte
IPv4 UDP RTP Payload
. Header Header Header Payload (SMPTE 259, 292, 424)
(RFC 3660) with Timestamg
I I I I I
20 Byte 8 Byte 12 Byte 12 Byte 1376 Byte

ABACANTSOLUCIONES.com



I Tipos-de Interfaces:para UHD/4K

ACapacidad maxima de las fibras:

N Vam .
Ty (/ \ 4 y
*?:

ABACANTSOLUCIONES.com

106 40G 100G

Approach 10G 10G x4 10G x10

Laser tipo VCSEL VCSEL Array VCSEL Array
Tipo de fibra oM3/0Mm4 OM3/0M4 OM3/0M4

Conector LC x2 MPO MPO x 2

2 12 24

L AT TN AT
Fiancas Tight s o
Maximum OM3: 300m OM3: 100+ m OM3: 100+ m

Distance OM4: 550m OM4: 125-150 m* OM4: 125-150 m*




I Tipos-de Interfaces:para UHD/4K

AAlternativas para transmitir UHD (12 Gb/s) por fibras de 10 Gb/s.

AComprimir la sefial de forma no agresiva (baja latencia y pocas pérdidas)
A SONY LLVC 4K40p over a single 3G-SDI 3 x 4K60p over 10G IP

7z
ATICO
ENCODER(S) 3G-SDI 12G-SDI ENCODER(S) 10Gbps
126- 3G-80I
- V C 2 B DECODER(S) AP PING S0l DECODER(S) Ethernet

AEliminar parte de loAncillaryData de la sefial 126DI (SMPTE 432.

A El interface 1265DI estd compuesto internamente por 8 interfaces virtuales.

A Cada interface virtual es el equivalente a un interfaceSilbcon sus VANC y HANC
A Por ejemplo por 1 H3DI se pueden embeber hasta 16 canales de audio.

AV GAEATFNI RAFSNBYyGSa f2y3aAaidzRSa RS 2y

MUX DeMUX
LRl W /—h RX1
X2 m_b - R 2
e IEEI—] O oo
x4 [[EEL——> g g > RX4
™5 [EEE—= = = '; I
TX6 W Qo O - RX 6
™7 IEEj_" 4. RXT
ABACANTSOLUCIONES.com e IE— \J—>




;|

Blanking

Digital Line Period

Digital Active Line
Active Picture or Ancillary Data

2xXHDSDI)

Tiposcde interfaces-paraUHD/4K

(UZAX)AVS
(UOOO)AVS
(UO0O)AV'S
(CEERINA

Optional
Ancillary
Data

14D
04D
TN
ONT
(UZAX)AVT
(Y000)AV3
(U000)AVI
(Y44e)Av3a
T6TOA
T6TOA

Digital Active Line

<

- N ™M
«©O <O
= 5= =

0 QA

(YZAX)AVS
(YO0O)AVS
(U000)AVS
(Y44e)AvsS

Data Stream One
Virtual Interface

(UZAX)AVS
(Y000)AV'S
(UO0O)AVS
(CEEA\S

Ancillary
Data

@®©
c
o
g=
o
@)

TdO
040
TN
ONT
(UZAX)AV3
(Y000)AV3
(U000)AV3
(CEERINE]

(UZAX)AVS
(UO00D)AVS

(UO0D)AVS
(U44E)AVS

oo
2 o
g
52
o £
==
0 ©
S 2
8s

S
o
S
%
L
Z
O
O
=
E |
O
)
T
2
<
O
3



Tiposcde interfaces-paraUHD/4K

A12GSDI

Data Stream one
148.5 (/1.001) MHz

Data Stream two
148.5 (/1.001) MHz

Data Stream three
148.5 (/1.001) MHz

Data Stream four
148.5 (11.001) MHz

Data Stream five
148.5 (/1.001) MHz

Data Stream six
148.5 (/1.001) MHz

Data Stream seven
148.5 (/1.001) MHz

Data Stream eight
148.5 (11.001) MHz

e I =T 2 | - = =~
- | o a |k |2 = | 3| o Blanking Code Words or Optional Ancillary m | 2 =] § Diigital Active Li
zz[z|z Z |3 x| Data zzlz|z Dig ive Line
i “ Blo|e|d
El2ls ¥ - = =
= |l a|a ; gl=|8B|& Blanking Code Words or COptional Ancillary 522 E —ac 2 -
Zz | = ital Active Li
?. é z|z |55 5 E—, Data 2 =22 | = Drig ve Line
i I RIS
HHEE 5 FEEE
= - ®x 2(=|la t‘__‘.' Blanking Code Words or Optional Ancillary I - 5 _— Ry .
zz|2(2(5|5|%|5 Data zz|z|3 Digital Active Line
wi wi wi 5 w w w ﬁ
w ™ w )
c| 88 = - . ’ ' c|8|8
s | o | o e [ = 8 i Blanking Code Words or Optional Ancillary m | o|o ; . . .
- z E % Z |3 5 5 Data = a :3: z Diigital Active Line
R &|&|S 71
AEEE o Elg|g |
= | 8 =|lg|s|alo Blanking Code Words or Optional Ancillary | = < o R
g i == |53 I_, 5 Data g S>> | = Digital Active Line
il g “ HEIEAE]
Llz|e W o Lle|s |
; § § % |2z ‘5:, ‘E:? Blanking Code Words or COptional Ancillary ; § § %= Digital Active Line
< <L = [ |G| o Data x - =
i Blo|e|d
w 2 (¥ - w g
I =T =1 >>:: 2= 8 i) Blanking Code Words or Optional Ancillary 5|2 § E - . .
f = ==z | F = | = igital Active Line
& D
| z[z|2|=|-|5|8 Data HETELE
(v T T w|w|w|o
TR 1THHE
= 8|8 | % 2|z 8 | &3 | Blanking Code Words or Optional Ancillary | o | 8 | 8 | & O Bl
z|2(2|2(=|2|8|5 Ezz Z| %% |2 ¢
w w w w ol w ol o0

B0-bit Virtual Interface

ABACANTSOLUCIONES.com




I Tipos-de Interfaces:para UHD/4K

4 [] [ LI 4 L] Ve ~
ASquareDivision(TileMode)
1919 1920 4095
0 2047 2048 3839
0
Link A Link B
1079
1080
Link C Link D
2159
A2-Samplanterleave
4095
3839
X CI EXE B }
cclce
a cC } 3
t
BB
D D]
EE ’
D D]
(DDJD YD D]
mmmmmmmmmmmmm}

ABACANTSOLUCIONES.com
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Tipos-de Interfaces-para UHD/4K

3GSDIQuadLink

AMapeado de sefiales 4K
(12 Gbitgs)

1. Divisidon en 4

subimagenes
(4x3Gbits/s)

A SquareDivision

A 2-Sampldnterleave
Cadasubimagerse
divide en ZStreams

virtuales (4x2x1,5
Gbitgs)

Losstreamsse serializan
y multiplexanen el
tiempo para generar el
Interface deseado: 3G
SDI, 126D, etc.

ABACANTSOLUCIONES.com

12GSDI

SMPTE ST 425-5

Data Stream

~

SMPTE ST 424

L One

< Data Stream

Sub Image
1

Data Stream
One

il
Two

Data Stream

Data Stream
Two

],

\— 3G-SDI Link 1

Sub Image <' Three
2

Source

image
(Table 1)

Source image

a] Data Stream

Data Stream

SMPTE ST 424

Four

Data Stream

- One ™~
sDI
Data Stream
o Two ]"—j\

\—3G-SDILink2

N

SMPTE ST 424

Sub Image <’ Eve
3 Data Stream

T

Source signal divided into
four Sub Images using

Data Stream
One

Y

Six

Data Stream

Data Stream
Two

L
"

\— 3G-SDI Link 3

Sub Image
4

Seven
Data Stream

| Eight

2-sample interleave division

Sub images mapped onto two
Data Streams according to
SMPTE ST 425-1

Dafa Siream SMPTE ST 424
> One
Data Stream "
= Two J
( J
\— 3G-SDI Link 4




I Tiposcde nterfaces-paralUHD/4K
i = _

AAspectos importante: C | Ciukwenix WFMB30D 22000000 | T &M e
(3GSDIQuadLink) @] | o
| |

— Display Selct
AParametros fisicos: [JLJ - =7
A Atenuacion — | —
A Ruido

A Jitter

ASincronizacion entre [t
los 4 enlaces 3GDI.
(8 streamsvirtuales)

ABACANTSOLUCIONES.com



I Tipos-de Interfaces-para ' UHD/4K

AAspectos importante~
(12GSDI)

AParametros fisicos:
A Atenuacion
A Ruido
A Jitter

ABACANTSOLUCIONES.com



I Tiposcde nterfaces-paralUHD/4K

Alnteraces AY
DISPOSITIVOS MOVILES

DIGITAL INTERFACE

Dock de Apple

Lightning de s
Apple _—_JJLEJ

MHL ‘:,
Micro HDMI \l fl

Mobility ‘TI
DisplayPort =

Homi

HIGH DEFINITION MULTIMEDIA INTERFACE

DisplayPort

ABACANTSOLUCIONES.com



I Tipos-de Interfaces-para'UHD/4K

Alnterfaces AV
Alncorporan otros tipos de sefales ademas de video y audio:
A HPCP g _ _ HDMI Source HDMI Sink
A Protecciénanticopia
A TMDS Channel 0 (R V/H sync)
A EDID Video I | Video
A Ne oC resolu(:IOﬂeS TMDS Channel 1 (G Contirol)
, J — T o
A CEC TMDS Channel 2 (B Control)
) A Control de dISpOSItIVOS Control/Status TMDS Clock Channel Control/Status
A ARC
A Canal de retorno audic HDCP Display Data Channel (DDC) ”Eﬁf’o&
A +5V CECB
. ., ., us
A Deteccién de conexior SEE EC
HEAC Utility Line/+5V HEAC
(HEC/ARC) < > (HEC/ARC)
Hot Plug Detect Line |
Detect High / Low

ABACANTSOLUCIONES.com




Tiposdeinterfaces-paraUHD/4K

ABACANTSOLUCIONES.com

\
\
\
\
\

ATransmision por varios pares en paralelo y diferentes tipos de module
1 | ovi | = DISPLAYPORT |
| version | 12 | 13 | 14 | 20 | singe | Dual ] 11 ] 12 | 13 |
B 2005 2006 2009 2013 1999 2004 2006 2009 2014
TMDS  TMDS  TMDS TMDS TMDS  TMDS MP** MP** MP**
165 340 340 600 165 340 N/A N/A N/A

(MHz)
3,96 8,16 8,16 14,4 3,96 8,16 8,64 17,28 25,92

Gb/s
24 48 48 48 24 48 24 36 36

Max. Res. 1200 1600 2160 2160 1200 1600 2048 2160 4320
60p 60p 30p 60p 60p 60p 60p 60p 60p
m RGB, RGB, RGB, RGB, RGB RGB RGB, RGB, RGB,

YCbCr YCbCr YChCr YCbCr*** YChCr YCbCr YCbCr

BT s Si Si Si Si Si Si Si Si
cec IS Si Si Si No No No Si* Si**
S Vix V1.x V1.x 2.2 V1.x V1.x Op.1.3  Op.1.3 2.2
.ﬂﬂ- No No No No No No Si Si Si
m No No Si Si No No No No
E o No Si Si No No No Si Si
No No Si Si No No No No No
No No No Si No No No Si Si

e

|

ABM‘.ANW;m(e:ms




I Tiposcde interfaces-paraUHD/4K

Alnterfaces AV por par trenzado (*hasta 10€s.)
*En funcion del equipo, resolucion, categoria del cable, n°® empalmes y otros.

C;\TSL‘I‘(} ~ = . - - - - - E ,

Up to 100m CAT5e/6

ABACANTSOLUCIONES.com



B

Alnterfaces AV por fibra
AUtilizan técnicas de CWDM

DVI - Clock ——1 = nverter [

| onverer
|

DVI-TMDS 2 ——+8» (o orter
| _zonverter
|

DVI - TMDS 1 — C
|

DVI-TMDS 0 ==+ o ter
|

RS-232 Send =t C
|

|
RS-232 Return ~egH— CO-tO-E
|

ABACANTSOLUCIONES.com

Tiposcde interfaces-paraUHD/4K

——r DVI - Clock
|
|

=l DV/| - TMDS 2
|

|
—i=f= DV/| - TMDS 1
|

I
——+ DVI| - TMDS 0
|

|
—=tf- RS-232 Send
|

|
~——— RS-232 Return
|

WDM | ] WDM
Multiplexer/ | | Multiplexer/
De-Multiplexer | | De-Multiplexer
E-to-O I » O-to-E
: : Converter
E-to-O0 | - . O-to-E
: : Converter
|
E-to-O - - O-to-E
onverter _ Converter
E-to-O O-to-E
» L » Converter
E-to-O L O-to-E
onverter L Converter
o E-to-O
onverter || Converter
______________ | S ——
Transmitter [ Receiver
Multiple

Wavelengths




I Tipos:deinterfaces-paraUHD/4K

AEquipos para instaladores
AAnalizador y generador HDMI

—— MURIDED. ——— MURIDEO

3840x2160 60Hz

HDR

ABACANTSOLUCIONES.com



I Tipos-de Interfaces-para'UHD/4K

ACables
AEXxtensores
APantallas
AHDCP
AEDID

ACEC | -;WW m 2 1

AGeneradores R —

L—_fl’i =t
AAudio embebido st B B BN

A [ HOMROVE N5 No TMDS dock Cannot e

poivih No(o-oc:hol No GCP packets  Not capable of

HOCP
noactace Formaz Dllbls A , (HOMD e =
&am 19201080 30Hz o.mm s oMo | | Toetoce :"m“f;a‘o e

“100 e

1 -
quan t Umdata Multi-Protocol Analyzer / Generator L—
780E for HDMI, DisplayPort, and HDBaseT '

ABACANTSOLUCIONES.com



I Transformacion de SPla IP

SDI Payload

Horizontal &
Blanking

\ EEma==
\ | m=EEE 480

—— > BB .
EEE & > o’ -

 EerEroeEEEE '  'll‘W|’"W

™

ABACANTSOLUCIONES.com



I Transformacion de'SPla IP

B - SDI Payload
—————— SN

SMPTE 2028

Source IP SMPTE RTP Headers SDI Payload
Address

SD).

SMPTE 2023

-HEBDIy:365DI

p—————

15; 7N

A
4 @D ,

SMPTE 2022

ABACANTSOLUCIONES.com



Transformacion de'SPla IP 7,

LIVE IP PROJECT

ABACANTSOLUCIONES.com




I Transformacion de’SPira IP

Ll Ingeniero AV

V SDI, Analog, Audio
V Concienciado con la calidad en la distribucion

V Adaptandose poco a poco al mundo IP

Ingeniero IT

V Flujos IP, Protocolos, trafico, configuraciones.
V Menos sensible al impacto en la calidad de errores de bit.

V Adaptandose al mundo del video.

_

ABACANTSOLUCIONES.com



Transformacion de'SPla IP

Ingeniero AV

Tektronix

IP PIT Histogran

PACKE
Min
Max
Mean
Std Dev

Prot

SDI FORMAT WD'AEO

L]
Min 1Mu

L ) U"J.' Y urce / Destination Addr 34.062.248.049 / 239.1.1.3
s P lm#‘rl" |I|'&I‘ﬂ"vli+* | Illl'hl‘lﬁlhlfll'l‘l‘llh - L3: Source / Destination Add 134.062.248.049 / 239.1.1

L4
Mean 500u
Source / Destination Port 1000/ 1234
Std Dev 0.18
Check SUM
SEQUENCE ERROR
L5: RTP

|
1
10in 1 hour l ’ ‘ HBRMPH
|

Extended Field No Extension (0)
Input: IP 20226 Aud: PPPP PPPP PPPP PPPP

.
1080p 59.94 3GA RTC: 01/29/16 22:28:04 Te'ttronlx

Ref: Internal ID: Control Room

Ingeniero IT

ABACANTSOLUCIONES.com




SDI SDI

v

\4

SMPTE20226 SMPTE0226

v

ABACANTSOLUCIONES.com J






