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bal number of users in the traditional TV & home video segment of the media market was forecastt crease between 2023

y 0.2 billion TV viewers (+3.66 percent). After the fourth consecutive increasing year, the user number is estimated to reach 5 llign TV
viewers and therefore a new peak in 2027. Not the number of users of the traditional TV & home video segment of the media market was
continuously increasing over the p ears.Find further information concerning the users in the traditional TV & home video segment of the media

marke: king at other regions, such as Benelux and Russia.

https://www.statista.com/forecasts/1207931/tv-viewers-worldwide-number



Los habitos van cambiando

 As television becomes more widespread and easily accessible,
television viewing continues to increase, but as the younger
generation adopts new forms of entertainment, television viewership
has dropped in recent years. Television viewing peaked in 2020 due
to the COVID-19 pandemic and has slightly decreased to an
estimated 2 hours and 33 minutes daily in 2023.Although television
viewership has declined over the years, people are still watching
content on screens. People are watching more content on streaming
platforms through their phones, tablets, and laptops, as opposed to a
traditional television. Streaming service usage continues to grow,
and from May 2021 to May 2022, it grew 21%, to now accounting for
32% of total television time.

https://en.wikipedia.org/wiki/Television_consumption 3



<» Nielsen soluciones Insights Acerca de Nielsen Unete a Nielsen Q @ ES | ( Péngase en contacto con nosotros )

Perspectivas > TV y streaming

El uso del streaming aumenta un
21% en un ano y ya representa casi
un tercio del tiempo total de
television

@© Lectura de 3 minutos | Julio de 2022 ( & Compartir )

En el sector de los medios de comunicacion se habla mas que suficiente del crecimiento
masivo del streaming, pero no se cuantifica objetivamente lo que esta ocurriendo y el impacto
gue los contenidos over-the-top estan teniendo en el uso total de la television. Para
remediarlo, Nielsen publica The Gaugesu instantanea mensual del uso total de la television y
el streaming, que iguala la medicion del tiempo que las audiencias pasan con sus televisores.
Después de hacer esto durante un afio, el efecto del consumo de streaming es muy claro,
sobre todo si tenemos en cuenta que la cantidad de tiempo dedicado a ver la television no ha
cambiado.

En comparacién con mediados de 2020, cuando el uso de |a television conectada se dispard

porgue la gente se quedaba en casa debido a las restricciones del COVID, el uso total de la
television ha vuelto a las normas estacionales, pero el streaming ha tomado un asiento mucho
mas grande en la mesa. Entre mayo de 2021 y mayo de 2022, el uso del streaming aumento

mas de un 21%. Ese crecimiento permiti¢ al streaming captar 5,6 puntos de cuota adicionales:

https://www.nielsen.com/es/insights/2022/streaming-usage-increases-21-in-a-year-to-now-account-for-nearly-one-
third-of-total-tv-time/ .



Television Watching Statistics

Average time spent watching television (U.S.) 5:11 hours
White 5:02

Black 7:12
Hispanic 4:35

Asian 3:14

Years the average person will have spent watching TV 9 years
oy Tolovsonstastes |
Percentage of households that possess at least one television 99 %
Number of TV sets in the average U.S. household 2.24
Percentage of U.S. homes with three or more TV sets 65 %
Percentage of Americans that regularly watch television while eating dinner 67 %
Percentage of Americans who pay for cable TV 56 %
Number of videos rented daily in the U.S. 6 million
Percentage of Americans who say they watch too much TV 49 %

Fuente: http://www.statisticbrain.com/television-watching-statistics/ May 23, 2017



http://www.statisticbrain.com/television-watching-statistics/

Percent of American adults who subscribe to the following Pay-TV services, by age

Pay-TV Service Age 18-36 Age 37-48 Age 49-67

Cable TV 46 % 48 % 55 % 63 %
Netflix 43 % 31% 21 % 13 %
Satellite TV 16 % 30 % 28 % 25 %
Amazon Prime 17 % 15 % 10 % 6 %
Hulu Plus 8 % 5% 3% 1%
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En Uruguay

91. Servicios de TV para Abonados

699,639 715.734 731,003
652,006
592.699
536812 I I
2011 2012 2013 2014 2015 2016

Fuente: EVOLUCION DEL SECTOR TELECOMUNICACIONES EN URUGUAY — URSEC — DICIEMBRE 2016



En Uruguay

95. Servicios de TV para Abonados en Montevideo por operador (diciembre 2016)

B Multicanal S.A.
{(Multisefial).
20.146 =

® Monte Cablevideo 7% Riselco 5.A. (Nuevo Siglo).
5.A. (Montecable). 47 958,
43.711. 17%
16%

B Directv de Uruguay

Ltda.. -

Tractoral 5.A.

52.778. (Tcc)
19% 52.206.
18%

B Bersabel 5.A.
(Cablevisidn).
66.350.
23%

Fuente: EVOLUCION DEL SECTOR TELECOMUNICACIONES EN URUGUAY — URSEC — DICIEMBRE 2016



Historia de la Television

e Television electromecanica
e 1884 — Disco de Nipkow

* 1924 - Baird, sistema practico
* 1936 — Inauguracion de los Xl Juegos Olimpicos de Berlin

neon

.

A4 Lampara~s

Imagen reproducida
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 Television electronica
e 1897 — Braun, Tubo de rayos catodicos
e 1934 - Zworykin, Iconoscopio




* 30 Primeras emisiones en EEUU, Gran Bretana, Francia y Alemania

 En EEUU hacia 1952 habia unas 108 emisoras y unos 21 millones de
televisores. De una inversion publicitaria de un poco mas de 10
millones de dodlares, en 1950, se paso a 1.500 millones, en 1960.
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* TV blanco y negro:
e Europa: 625 lineas por cuadro, 25 cuadros por segundo
e Estados Unidos: 525 lineas por cuadro, 30 cuadros por segundo

* TV color:
* NTSC
* PAL
* SECAM

13



Sistemas de television analdgicos utilizados en el mundo

[ NTSC ~ -

] SECAM
- [J PAL or PAL/SECAM
 Droifo

Ver: http://www.itu.int/pub/R-REP-BT.2043-2004/es
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60 transmisiones via satélite
70 videojuegos

"80 television por cable

‘90 Internet, TV Digital
Convergencia

15



B DVB/T
[ ATSC
M ISDB-T
B DMB-T/H :
B Assessing multiple standards

s, ach T v v



Ventajas TV Digital

Alta definicion

Mas senales en el mismo ancho de banda
Interactividad

Movilidad

Subtitulos

Varios idiomas

Mejor calidad de audio. 5+1

Mejor calidad de video.

Acceso condicional. Pay Per View.

Otras facilidades:
® mensajes personalizados
® mensajes de emergencias
® facilidades para discapacitados

17
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Sistema Visual

Masculo

ciliar

Camara posterior
(humor acuoso)

Cuerpe  yymor
ciliar T Eje
Fibras visual
zonulares

Camara anterio \ & i l Nervio
(!

(humor acuoso)

T Corteza del
cristaling

Iris

Zonulas

posteriores Esclerdtica

Seccion del

ojo humano Coroides

Higher Frequency Lower Frequency

600
Wavelength (nm)

EIe_mentos sensores en la
retina:

CONOS

Responsables de vision
color

Concentrados en el
centro

Tres tipos sensibles a tres
longitudes de onda

BASTONES

Responsables de vision
en baja luminosidad

No perciben color

Distribuidos
uniformemente
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Caracteristicas del SVH

Somos menos sensibles a los detalles finos (Altas frecuencias
espaciales son menos visibles).

Mas sensible a cambios en el brillo que en los colores.

Errores en regiones texturadas son dificiles de ver. Somos muy
sensibles a errores en regiones uniformes.

Errores cerca de los bordes son dificiles de ver.
Persistencia temporal.

21



Persistencia temporal

SE UTILIZA:
En Cine 24 cuadros por segundo
En television 25 o 30 cuadros por segundo

éCual es el minimo numero de imagenes por segundo para crear la sensaciéon de movimiento?

22



Agudeza Visual

 Angulo determinado por el ojo y el detalle mas pequefio visible por el ojo.

i

éCual es el minimo angulo a. que podemos discriminar?

23



Agudeza Visual

t -‘l
-

Figure 1.2 Visual acuity eoncept.

M/2 black lines per picture height

where N = Total number of elements to be resolved in the vertical direction
« = Minimum resolvable angle of the eye (in radians)

= D/H (viewing distance divided by picture height) En definicién estdndar, n=6

éCual es el niumero de lineas aproximado de la television SD?

24




Tubo de rayos catodicos
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Electron Beam

“—To High Voltage
Anode

Focusing Anode

A NN ,'::\, Accelerating
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Barrido entrelazado

Figure 8.7 Horizontal and 8 = —
vertical drive pulses histori-  HD “-UTHTHTH TLTLTLTLT[TLT T
cally effected interlace in —NMmSnY
analog scanning. Oy, denotes

the start of each field. The " E— u § —
halfline offset of the second VD

Oy causes interlace. Here,
576j gcanning is shown. ‘ FIRST FIELD SECOND FIELD

0y (FRAME) Oy




Barrido Progresivo y Entrelazado
(Interlaced)




Periodo vy frecuencia de linea

* Dos sistemas principales de barrido:
e 525 lineas por cuadro @ 30 cuadros por segundo
* 625 lineas por cuadro @ 25 cuadros por segundo

éCuantos campos por segundo tiene cada uno de ellos?

262,5//312,5

éCual es el periodo de linea en el sistema 625@257?

oo 1T, 1h T,y

525i@30 63,5us 15750Hz 33,33ms 60Hz 29
625i@25 64us 15625Hz 40ms 50Hz



Linea activa y borrado horizontal

Luminance Levels

White
Level

g g i g

Black

__I Level
----- “J:j---------------------------------------------- Blank

Level

H Sync ™
Pulse

“Backporch 92 S Syne

Level

[“— H Blank Interval Visible Line Interval



Linea activa y borrado horizontal

Luminance Levels

White
Level

g g i g

Black

__I Level
----- “J:j---------------------------------------------- Blank

Level

H Sync ™
Pulse

“Backporch 92 S Syne

Level

[“— H Blank Interval Visible Line Interval



Line1 —=

Vertical blanking interval = 20 lires

Line 20 —9
o4 e 2

Active Video Field 1 - 242.5 Lines (Not fo scale)

1 ¥ Line 262

Line 263 ==

Vartical Blanking Interval - 20 Lines

- Line 282
~f— Line 2584

| |

i
|
i Active Video Field 2 - 242.5 Lines [Mot o scale)
I
I
[

Line 525 == AL

Figure 1.18 Vertical blanking interval details of 525/80 seanning standard.
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= Line 623

Line 625 —» I Line 1
Vertical Blanking Inferval - 25 Lines
Line 23 —pp
4 Line 24
—
] Active Yideo Field 1 - 287.5 Lines (Not o scale)
! .
. 1
line 310 —g»
4— Line 311
Verhical Blanking Interval - 25 Lines
Line 336 —> | 1 = Line 335
| |
: Active Video Field 2 - 287.5 Lines {Not jo scale) }
| ,
Line 623 —pp» ¥ ] — Line 622

Figure 1.16 Vertical blanking interval details of 625/50 scanning standard.
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Campo activo v borrado vertical

P

: 222 5-23 52-1 525 i

E 260 1 251 E“E? 263 EEH:EES 256 ?E'-" ?EE-

']
S

aﬂﬂﬂmmmﬂm_ljﬁ

278 279

34



L ———————————— TOTAL LINE DURATION 63.556 usec =
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Figure 1.9 Significant amplitude and timing values of composite video signal relative to pic-
ture characteristics in 525/80 standard.
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Figure 1.10 Significant amplitude and timing values of composite video signal relative to pic-
ture characteristica in 625/50 standard.



TABLE 1.5 Details of Line-Synchronizing Signals (See Figs. 1.11 and 1.12)

Symbol Parameter 525/80 standard 625/50 standard

H Nominal line period, pe 63.556 B4

A Line blanking interval, ps 10.7 (derived) 12.05 = 0.25

B Horizontal reference point to hori- 9.2 +0.2/-0.1 10.5 (derived)
zontal blanking end, ps

C Horizontal blanking start to hori- 15*01 1503
zontal reference point (front
porch), pe

D Horizontal synchronizing pulse 4701 47+01
duration, ps _

E Horizontal synchronizing pulse 4.5 (derived) 5.8 (derived)
end to blanking pulse end (back
porch), ps

F Horizontal blanking pulse rise- 140 + 20 300 = 100
time, ns

G Horizontal synchronizing pulse 140 = 20 200 + 100

risetime, ns

— Horzontal reforance point

"'1— Horizontal relerence point

¥
H

i R | |
i I} ! ; i —I-F%G-d— — G —» F e
— F > G - — G - >

i -

1 ; =
H

i

B
v
n

Figure 1.12 62550 scanning standard details of horizontal blanking interval,
Floure 1.71 52H60 scanning standard details of horisontal blanking interval



TABLE 1.6 Details of Field-Synchronizing Signals (See Figs. 1.13 and 1.14)

Parameter 525/60 standard 625/50 standard
Field period, ms 16.6833 20
Frame period, ms 43,3667 40
Vertical blanking start to front edge of first 15 Not specified
equalizing pulse, ps
Vertical (field) blanking interval duration, lines 20 +1.5 us 25
Presqualizing pulse sequence duration, lines 3 25
Preequalizing pulse width, ps 22=01 23501
Vertical synchronizing pulse sequence duration, 3 2.5
lines
Vertical serration pulse width, ps 47+0.1 47+x02
Postequalization pulse doration, lines 3 25
Postequalizing pulse width, ps 23x01 2356=01

Lo VERTICAL BLAMKING INTERVAL -

>

a .
| |
i:ulm!l|i:lalnlslslrillalml A 0 A
x x
VERTICAL BLANKING INTERVAL
[ START OF FED2
i PREEQUALIZING —flag—— VERTICAL SYNC — ol og— POST-EQUALIZING o
| PULSE INTERVAL i PULSE INTERVAL ! PULSE INTERYAL i
b 262 b 263 A 260 A 265 b 248 ll 267 A 268 A 200 b 270 A 1 A 2 A A e A
¥ ¥
15 s DETAIL XX DETAIL Y-Y
> .
[ - 0.5H >
i i H -
] i
| ) ==
H i 1 i 1
H I H
- Taps VERTICAL
START OF FIRST SECOMD SERRATION
FIELD EQUALIZING { FQUALIZING PRE-EGUALIZING
BLANKING PULSE i PLILSE i PULSE

Figurs 1.13 525/80 scanning standard details of vertical synchroniring waveforma,
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TABLE 1.6 Details of Field-Synchronizing Signals (See Figs. 1.13 and 1.14)

Parameter 525/60 standard 625/50 standard
Field period, ms 16.6833 20
Frame period, ms 43,3667 40
Vertical blanking start to front edge of first 15 Not specified
equalizing pulse, ps
Vertical (field) blanking interval duration, lines 20 +1.5 us 25
Presqualizing pulse sequence duration, lines 3 25
Preequalizing pulse width, ps 22=01 23501
Vertical synchronizing pulse sequence duration, 3 2.5
lines
Vertical serration pulse width, ps 47+0.1 47+x02
Postequalization pulse doration, lines 3 25
Postequalizing pulse width, ps 23x01 2356=01

VERTICAL BLANKING INTERVAL
) L#—  START OF FIELD |
i ! ; i
[ 25H —— I —— 25H L 15H L
J i

i

A o d s b o d s b osos Ay A 2 A 3 A 4 45 A A 2z & 22 A

E-i VERTICAL BLAMKING INTERVAL !

START OF FIELD 2

PRE-EQUALITIMNG VERTICAL S'I'NC H_ POST-EQLUIALITING —-"1
PUILSE IMTEEWAL PULSE IMTERVAL PULSE INTERVAL |
i 1

b o A 30 A Ai 214 A3 b o35 A 37 A 32 A b o335 A 336 A

1 !
X X ¥ L

anj A 3 '-i- 313
i

NOT SPECIFIED DETAIL X-X DETAIL Y-¥

05H -
START OF
FIELD

I r
| |
73 "
FIRST SECOND
EQUALIDING EE.‘.\ILM.IEING PRE-EQUALITING
BLAMKING PULSE PULSE

Figure 1.14 625/50 scanning standard detaile of vertical synchronizing waveforma.
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Simplified 525/60 monochrome video spectrum of a stationary scene.
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Figure .18 Details of 52660 scanning system spectrum A8 Seen 60 4 Spectrum analyzer. Center
frequency, 16734 Fx hurizontal resolution, 50 He'division. Note sideband components at 59.94 Hz
ard 29,97 He intervala.
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Figurs 1.19 Significant video signal levels shown as a percentage of carrier amplitude in negative amplitude

modulated systems.
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Figure 1.20 CCIR M Vestigial sideband characteristics and channel occupancy.
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Figure 121 CCIR M Receiver selectivity characteristics to compensate for vestigial sideband effects.
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Figure 1.22 Tranemission channel secupancy of several CCIR television systems.
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VIDEO IF: 45.75 MHz U —l_u_r
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Figure 1.23 Simplified block diagram of CCIR M intercarrier receiver.



Colores Primarios
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Espacio de color CIE
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Figure 2.2.4 The CIE 1931 chromaticity diagram divided into various color names derived from

observations of self-luminous areas against a dark background. (After [3].)
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Figure 2.2.5 The relative spectral power distributions of CIE standard illuminants A, B, C, and Dgs.
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Sensibilidad del ojo a la luz

P Tres clases de conos:
P Rojos: principalmente sensibles a la radiacién roja (570 nm)
P Verdes: principalmente sensibles a la radiaciéon verde (535 nm)

P Auzules: principalmente sensibles a la radiacion azul (445 nm)

]
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o |
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Luminosidad
S0k /gehﬂﬁﬂ

Y=0,59G +0,30 R+ 0,11 B

Intensidad luminica (%)

L0002 5007 S00 SO0
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Barras de color
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Obtencion de RGB

W
< Sensor
o -Blue color channel




Sensores

CCD
Tecnologia mas madura
Mayor rango dinamico
Menor ruido

Respuesta mas uniforme

Costo mas bajo
Mayor velocidad
No tiene blooming
Menor consumo

Celdas independientes

Circuitos accesorios mas sencillos
(digitalizacion en el pixel)

Menores tensiones
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Correccion Gama

* La relacion entre la tension de la senal eléctrica y la intensidad
luminosa de los tubos de rayos catodicos no es lineal.

e Para evitar distorsiones se introduce la ‘Correccion Gama’

A Correccion Gama
y =0,45

R->R
G->G
Transferencia del CRT B->B

y=2.2
— >
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Senales de Componentes

* R e Y=059G+030R+0,11B
e R-Y=-0,59G+0,70R—0,11 B
e B-Y=-0,59G-0,30R+0,89B

* YIQ YUV
* YC;Cy YPgPq



Tubo de rayos catodicos tricromatico
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Figure 2.2.6 The color triangle defined by a standard test of color television receiver phosphors
compared with the maximum real color gamut on a u”, v' chromaticity diagram. (After [6].)
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Monitores LCD

¢
DO 2a

&
Iz
s

Retroiluminacion con lampara fluorescente

S

LED Backlight

Edge LED
Full-array LED
Dyamic LED

Mas finos, mejor contraste dinamico,
mayor gama de colores

60



La sefal de video compuesto &

Pr /Cr Pb /Cb Y
COMPONENT VIDEO i
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Television Color

o9 r
* Brillo | e
A Ti nte . ‘,PLAHEKMNLOCUS
e Saturacion SMPTE TRIANGLE

o5

045

03 f 780 nm

L K o

0.1 0.2 0.3 0.4 0.3 0.6 0.7 0.8

Figure 2.1 2D Planckian locus showing the location of the SMPTE
phosphors and the D6500 reference white.
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d 75/7.5/75/7.5 COLOR BARS
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Figure 23 Relative amplitudes of components for four types of color bars.
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Figure 2.8 Graphic representation of the formation of a vector display of the

100V LODV0 color bars chrominance components.
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Problema: enviarR, Gy B oY, R-Yy B-Y en el mismo ancho de
banda que Y

EG By
—P =P DELAY P
| ENCODED
E‘E EB—'I" B-Y MODLILATOR CUTPUT
—  MATRIX 9 LPF — ADDER ——
A Eay R-Y MODULATOR
—» — r @5 »g—»
SUBCARRIER  SUBCARRIER
GENERATOR  GENERATOR
Figure 2.9 Simplified block diagram of generalized encoder.
E'r E G
P DELAY - >
MPOSI ;
{;EN? I B-Y DEMQDULATOR By Eg
BAND '
P— PASS B MATRIX p—p
R-Y DEMODULATOR Eoy E
BAND
BN ) -

Figure 2.10 Simplified block diagram of generalized decoder.
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El sistema NTSC

(National Television System Committee)

* Desarrollado originalmente para 525/60 (Estados Unidos)

* SMPTE 170M

* Las sefnales diferencias de color se transmiten en los «agujeros» que
hay en el espectro de luminancia (que tiene un ancho de banda de

4,2 MHz)

* R-YyB-Y (olyQ)se modulan en cuadratura en modulacién de
amplitud con portadora suprimida (B-Y en fase y R-Y a 90¢)

* Se modulan con ancho de banda de 600 KHz (transmision) o 1,3 MHz
(usado en Estudios)
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foc = % f,, = 3,579,545 +10 Hz

BAND CHROMINANCE
SPECTRUM —!

. NARROWBAND
—h-} CHROMINANCE
| SPECTRUM

L

A
A
LUMINANCE SPECTRUM

T

|

o el il I -—_-*_-—-—-‘

1 MHz

:
:
:
:

Fsc  4.2MHz

Figure 2.11 NTSC composite signal bandwidth.
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TABLE 2.1 Summary of NTSC Signal Characteristics

1.

Assumed chromaticity coordinates
for primary colors of receiver

. Chromaticity coordinates for equal

primary signals

Assumed receiver gamma value

4. Luminance signal

10.

11

Chrominance signals

Equation of complete color signal

. Type of chrominance subcarrier

modulation

Chrominance subcarrier frequency,
Hz

. Bandwidth of transmitted chromi-

nance sidebands, kHz
Amplitude of chrominance sub-
carrier

Synchronization of subcarrier

X y

Green 0.310 0.596
Blue 0.155 0.070
Red 0.630 0.340

Muminant D x = 0.3127; y = 0.3290

22
E, =0587TE + 0114 E, + 0299 E’,
EYy=0493(E; —E)and E% , = 0.877(E", ~E")or
E'q =E% ,cos 33° + E , sin 33° and B, = =K%, _, sin 33°
+ B’y cos 33°
E,=0925E, + 7.5+ 0925 E, , sin 2nfy )
+ 0.925 E%,_, cos (2mf,,t) or
E,=0925E", + 7.5 + 0.925 E‘;@ sin (2mfg,t + 33°)
+ 0.925 E, cos 2nf .t + 33°)
Suppressed-carrier amplitude modulation of two subcarriers
in quadrature

Nominal value and tolerance: f;, = 3,579,545 + 10
Relationship to line frequency f;: f, = (455/2)f,,

fsc * 620 or [y +620/—1300

G=VE, +Ey DorG=VER+ED

Subcarrier burst on blanking backporch
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Figure 212 Spectrum of 100/7.5/100/7.5 NTSC color bars signal. Note a peak of energy around the sup-

pressed 3.58-MHz subcarrier. Horizontal resolution: 500 kHz/division.
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Figure 214 NTSC horizontal blanking interval showing details of color burst.
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Figure 215 Simplified block diagram of NTSC B-Y/R-Y encoder.

3 E\'
3 ——»{ DELAY >
ENCODED
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BURST R-Y B Y
+180° +90°

lll

Figure 216 Phase domain representation of the two significant equal-frequency sub-
carriers. The third subcarrier represents the synchronizing burst.

R-Y SUBCARRIER

+180 - <
BURST | B.Y SUBCARRIER

Figure 2.17 The instantaneous amplitudes of the subcarri-

er result in a vector whose amplitude represents satura-
tion and phase represents hue.
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Figure 218 NTSC 100/7.6/100/7.5 color bars signal waveform.
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220 NTSC 75/7.5/75/7.5 color bars signal waveform.
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TABLE2.2 NTSC 100/7.5/100/7.5 Color Bars Signal

Waveform Characteristics*
Luminance, Chrominance, Angle,

Color IRE/mV IRE/mV degrees
White 100/714.3 0/0 “ee
Yellow 89.5/639.29 82.8/591.44 167.1
Cyan 72.3/516.43 117/835.73 283.5
Green 61.8/441.43 109.2/780.01 240.7
Magenta 45.7/326.43 109.2/780.01 60.7
Red 35.2/251.43 117/835.73 103.5
Blue 18/128.57 82.8/591.44 347.1
Black 7.5/53.57 0/0 see
Burst 0/0 40/285.72 180

*Luminance levels and chrominance peak-to-peak amplitudes
are expressed in IRE and millivolts. Chrominance phase angles are

expressed in degrees with respect to the B-Y reference.

TABLE 2.3 NTSC 75/7.5/75/7.5 Color Bars Signal Waveform

Characteristics*
Luminance, Chrominance, Angle,

Color IRE/'mV IRE/mV degrees
White 100/714.3 0/0 oo
Gray 76.9/549.29 0/0 see
Yellow 69/492 86 62.1/443.58 167.1
Cyan 56.1/400.72 87.7/626.44 283.5
Green 48.2/344.29 81.9/585.01 240.7
Magenta 36.2/258.57 81.9/585.01 60.7
Red 28.2/201.43 87.7/626.44 103.5
Blue 15.4/109.00 62.1/443.58 347.1
Black 7.5/33.57 0/0 see
Burst /0 40/285.72 180

*Luminance levels and chrominance peak-to-peak amplitudes are
expressed in IRE and millivolts. Chrominance phase angles are
expressed in degrees with respect to the B-Y reference. The “white”
bar is representative of a 100/7.5/75/7.5 color bars signal waveform.
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| 221 Simplified block diagram of NTSC B-Y/R-Y decoder.
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Figure 2.23 Oscilloscope display of undistorted NTSC modulat-
ed ramp signal.

Figure 2.24 NTSC vectorscope display of constant-amplitude and
constant-phase subcarrier component part of the undistorted NTSC
modulated ramp signal. The phase of the subcarrier riding on the
ramp is identical to that of the burst. The vectorscope gain is
increased to expand vector amplitudes to the outer trace.
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GRAT A

Error de fase

Fi 225 Oscill d'l-fdi~'md\ITSC dulated i i
r.agr::signal. scilloscope display ol disto I modula dlferenC|a|

Figure 2.26 NTSC vectorscope display of distorted NTSC modulate
ramp signal showing a subcarrier phase change relative to the
burst phase. This phase change is called differential phase.
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El sistema PAL
(Phase-Alternating Line)

* Desarrollado originalmente para 625/50 (Europa)
e Canal de transmision de RF 7 u 8 MHz

* Banda basede 5 05,5 0 6 MHz

* Y con ancho de banda >=5 MHz

o EU Y EV idénticas a EB-Y Y ER_Y
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TABLE 2.4 Summary of PAL Signal’'s Characteristics

1.

s

S

10.

11.

Assumed chromaticity coordinates
for primary colors of receiver

. Chromaticity coordinates for equal

primary signals

Assumed receiver gamma value
Luminance signal

Chrominance signals

Equation of complete color signal

Type of chrominance subcarrier
modulation

Chrominance subcarrier frequency,

Hz

Bandwidth of transmitted chromi-
nance sidebands, kHz

Amplitude of chrominance sub-
carrier

Synchronization of subcarrier

X Yy

Green 0.29 0.60
Blue 0.15 0.06
Red 0.64 0.33

luminant D x = 0.3127; y = 0.3290

2.8
E'y=0587E, + 0.144E’; + 0.299E",
E,=0877(E'; — E'y))and E', = 0.493 (E'y — E'))
Ey=FE,+ E,sin (2nfy t) = E', cos (2mft)
Suppressed-carrier amplitude modulation of two subcarriers in
guadrature
Nominal value and tolerance:

foc = 4,433,61878 Hz = 5(CCIR B, D, G, H) = 1 (CCIR ])
Relationship to line frequency g

foo = (1135/4 + 1/625)f,,
fsc T570/-1300 (CCIR B, D, G, H)
fse T1066/-1300 (CCIR I)

G=\V(EL+EY

Subcarrier burst on blanking backporch
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foc = (284 — V) f, + f, Hz = 4,443,618.75 Hz

where f; = 15,625 Hz
fy =25 Hz
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Figure 2.27 Spectrum of PAL 100/0/100/0 color bars signal. Note a peak of energy around the suppressed
4.43 MHz subcarrier. Horizontal resolution: 500 kHz/division.
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228 Detailed view of spectrum around the 4.43 MHz subcarrier. This picture was obtained with a
ic signal and, therefore, the subcarrier is not suppressed in order to enhance the details of the spec-
e spectrum is characterized by triplets consisting of the luminance (Y) in the center with the con-
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Figure 229 PAL horizontal blanking interval showing details of color burst.
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Figure 2.30 Simplified block diagram of PAL encoder.
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TABLE 2.5 PAL 100/0/100/0 Color Bars Signal Waveform Characteristics*

Luminance, Chrominance, Angle line n, Angle line n+1,
Color mV mV degrees degrees

White 700 0 eve ese
Yellow 620 627 167 193
Cyan 491 885 283.5 76.5
Green 411 827 2405 119.5
Magenta 289 827 60.5 299.5
Red 209 885 103.5 256.5
Blue 80 627 347 13
Black 0 0 oo ses
Burst 0 300 135 225

*Luminance levels and chrominance peak-to-peak amplitudes are expressed in millivolts.
Chrominance phase angles on alternate scanning lines are expressed in degrees with respect to

the B-Y reference.

TABLE 2.6 PAL 100/0/75/0 Color Bars Signal Waveform Characteristics*

Luminance, Chrominance, Angle line n, Angle line n+1,
Color mV mV degree degrees
White 700 0 cee oo
Yellow 465 470 167 193
Cyan 368 664 283.5 76.5
Green 308 620 240.5 1195
Magenta 217 620 60.5 299.5
Red 157 664 103.5 256.5
Blue 60 470 347 13
Black 0 0 LR e
Burst 0 300 135 225

*Luminance levels and chrominance peak-bo peak amplitudes are expressed in millivolts.
Chrominance phase angles on alternate scanning lines are expressed in degrees with respect to

the B-Y reference.
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Figure 2.36 Simplified block diagram of PAL decoder.



PAL-N

* 625/50

6 MHz de ancho de banda de transmision

* f..=3,58205625

 Ancho de banda de video 4,2 MHz

* Ancho de banda del canal de transmision 6 MHz
* Uruguay, Argentina, Paraguay

96



PAL-M

* 525/60

6 MHz de ancho de banda de transmision

* f.=3,57...

 Ancho de banda de video 4,2 MHz

* Ancho de banda del canal de transmision 6 MHz
* Brasil
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