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Tépicos Abordados AT

e Caracteristicas Relevantes dos Receptores
e |[nterferéncias entre Canais

e Transmissores de TV

e Filtros e Combinadores

e Antenas Transmissoras
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Caracteristicas dos Receptores que Afetam a
Transmissao
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Filtro para F.I. de TV — Tecnologia SAW Sl
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SAW = Surface Acoustic Wave
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Filtro para F.I. de TV Analdgica — Tecnologia SAW Ay
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300 41.0 430 45,0 47.0 480
Frequency {MHz)

B Portadora de Video 45,75 6
% portadora de Audio 41,25 18
Portadora de Croma 42,17 3
e “Trap” de Video Adjacente 39,75 > 45
— “Trap” de Audio Adjacente 47,25 > 45
Fora da Banda >47, <40 > 35
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Exemplo de Interferéncias AT

Canal 16:
Freq. da Portadora de Video: 483.25 MHz
Oscilador Local: 483.25 +45.75 = 529 MHz

Portadora de Audio do Canal 23: 529.75 MHz

Portadora de Video do Canal 24: 531.25

Freq. Imagem: 529+[41.25 a 45.75] = [570.25 a 574.75] MHz
Portadora de Video do Canal 31: 573.25 MHz

Portadora de Audio do Canal 30: 571.75 MHz
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Interferéncias na Transmissdo Analdgica de TV Ay

Tipo de Interferéncia Canais Separagdo em Distancia Minima
Interferentes / Frequéncia (MHz) | entre Emissoras
Interferidos (km)

Co-canal N 0 250 a 300

Canal Adjacente (VHF) N+1 6 100

Canal Adjacente (UHF) N+1 6 90

Freqg. Imagem (Video) N + 15 90 120

Freq. Imagem (Audio) N+ 14 84 100

Oscilador Local (UHF) N+7 42 100

Batimento com F.I. (UHF) N+8 48 30

Intermodulaggo (UHF) Nt2aNz5 12230 30
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Visibilidade de Interferéncias Co-Canal e

EPUSP
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Visibilidade de Interferéncias Co-Canal e

EPUSP
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Filtro F.l. para TV
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Transmissores de TV

Guido Stolfi - PTC2547 - 14 /60



Diagrama de Blocos de um Transmissor de TV Lo
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Processamento de Video na TV Analogica Lcs

EPUSP

e Ajustar amplitude do sincronismo

e Grampeamento de nivel CC

e Limitador para evitar sobremodulacao
e Correcao de resposta em frequéncia
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Compensador de Atraso de Grupo LCS

EPUSP

+ 100 ns

-~ 100 ng
—-170 ns

-~ 346 ns
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Tecnologias para Transmissores de TV Lo

e Estado Sélido: VHF; UHF baixo
— Combinagdes de modulos (~1 kW cada)
— 100 a 200 W por transistor

e Valvula: VHF, UHF até 1 MW
— Tetrodo (VHF)
— Klystron, 10T (UHF)
— 1 ou 2 vavulas (Push-pull)
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Conjunto Paralelo (Combinador ¢/ Hibrida 90°) Lo
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Hibrida de 3 dB, 90°
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LCS

EPUSP
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Hibrida de 3 dB, 90° At
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Combinador Wilkinson / Gysel (0°) ZOE
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Amplificador a Valvula (Tetrodo) Lo
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Cavidade para Tetrodo Lo
Tube Cover e S
andEMI — ..
Shield

Output Loading - - Second Output Tuning

(behind flange) 5
RF Output
3-1/8 inch

First Output Tuning
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Forced Air In o Input Tuning

RF Input ———_ 3"
Type LC
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Cavidades Ressonantes para Valvulas

ey EXHAUST AR

? ©
TII ]E b e
AFC

SHORATING GROUND PLANE
COARSE/FIME TUMING 4 l

SHORTING GROUND PLANE
COARSEIFINE TUNING

o’ &

- HIGH RF POTENTIAL
A f

/:
/ AN

PLATE RESONATING j
CAPACITOR
TUNING)

HIGH DuC. AND R.F. POTENTIAL

AF CRTRPUT

\L ELECTRIC FIELD
OUTPUT
FLING
{LOADING]

PLATE BLOCHKING CAPACITOR
ENELECTRIC MATERIAL

Cavidade 7 de Onda

LCS

EPUSP

EXHAUST
AlR

COURSE —
z TUNING ?
2

-+

¥!
S ABINN LR

PLATE
TUNING
BELLOWS

RFC L

’—|_/vvv\;4 + HV

ArF
OQUTPUT

SECOND HARMONIC —y
MODE SUPPRESSOR

FINE TUNING

A5

macNENG
OUTPUT
COUPLING
{LOADING)

R
/

gl

Ve

HIGH DC AND RF
POTENTIAL

Cavidade 72 Onda Dobrada

Guido Stolfi - PTC2547 - 26/ 60



Tensoes e Correntes nas Cavidades LCS
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Valvulas para Transmissdo @
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Tetrodo 1 kW, refr. a ar Tetrodo 3.5 kW, refr. a ar Triodo 50 kW, refr. a agua
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Modulaggo de Velocidade dos Elétrons

Center of
Catcher /| o
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g 1»a
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Transmissor com IOT (Inductive Output Tube) ZOE
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Valvula 10T (Kiystrode) R

~50 cm

80 kW PEP, 470-860 MHz

PEP= Peak Envelope Power
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Transmissores Estado Solido e Vélv_

7 kW Digital, VHF, Transistor 30 kW Digital, UHF, 10T
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LCS

Transmissao de Sinal Digital s
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x10

PAPR (fator de crista) > 10 dB => Eficiéncia menor que 25%

PAPR= Peak to Average Power Ratio
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Espectro de Emissdo com Distorc¢des AT
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Mascaras de Transmissao

Hoiodion——bailion = 70N Tabela 43 — Poténcia maxima de cada classe
10
o Maxima poténcia ERP (Hsnmt = 150 m)
Classes kW
-1
Y VHF alto UHF
N -20 -
T Especial 16 80
g A 1,6 8
3 -40 \ ,
s /) AN B 0.16 08
g% /) 331
§ 60 7.4 oS L N C 0,016 0,08
~ "4 )
< o= A N
-70 % -
'/', 5o
v,
-80 Valz X
o Xl SN Tabela 44 — Critérios para aplicacdo das mascaras critica, subcritica e ndo-critica
-100 ——F—— = Classe da estacdo digital A,BeC Especial
-15 -13 -11 -9 -7 -5 -3 -1 1 3 5 7 9 1 13 15
» i : s Distancia em relacéo a estacéo de amnia [EXiStENCia) R
Separagao em relagao a portadora central do sinal digital (MHz) lcanal adjacente instalado na <400m >400m AdlelS(;ean:: de canal ggsg:;?
mesma localidade adjacente adg:‘(;ie;\(t)e adjacente
previsto P ou previsto
] ~ ou . ou
Tipo de modulagéo do canal instalado | Nstalado | ;o - lado
ladjacente previsto ou instalado na  (Analogica| Digital |Analdgica| Digital |ha mesmal ™ |ha mesma
mesma localidade localidade| M&5M2 iocalidade
localidade
Pdlgilal< Padja[;e“[g +3dB Subcritica NE
Critica Critica Critie Critica
Pigital > Padjacente + 3 dB Critica

Paigta = Poténcia ERP da estacé&o digital
Padjacente = Poténcia ERP da estag@o em canal adjacente

ABNT NBR 15601-2007
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Pré-Dis

— Q

Multiplicador
Complexo
I — >
Q > —
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Efici

Main amplifier

-6 dB 0dB

Main amplifier
p M4 transformation lines

Peak amplifier

Peak amplifier

-
—6dB 0dB
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Amplificador Doherty e

h00 v IMaximum efficiency

I Maximum efficiency

No energy required
U sunply. ;
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Filtros e Combinadores
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Filtros “Notch” para Rejeicao de Harmc“)ni_
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Filtro Passa-Bandas a Cavid_
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Filtro Passa-Bandas a Cavidades Acopladas

input coax
~N

intercavity irises

AN

coupling loop

- s ':ﬁfs_f

_ cavity

A"

second |
| cavity |

third
cavity

 fourth
 cavity

LCS

EPUSP

output coax
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Diplexadores “Notch”: Aural + Visual e

BAND STOP F1

|

NARROW BAND INPUTEY = 1 [ BROAD BAND INPUT
Fi——e= |g Q ~——~F2
x x
m m
> >
X I
outPUT ]
FHF2 —a—o L L] L] - LOAD

BAND STOP F1

F1 = Portadora de Audio F2 = Portadora de Video
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Porque 2 Transmissores Separados? e

Video ’ 100 kWpep
AM, classe AB
Audio >

Video +
173 kWpep

Audio AM+FM, ultralinear

10 kWrms
FM, classe C
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Diplexador por Guia de Onda
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INPUT g5

INPUT |— — INPUT

Fq - ——3—— F3

F1+F2+F3
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Combinador a Hibridas e Filtros Passa-Banda =0

- Equalizer

Emergancy
Transmitter
Input

X1, TXZ,
"""""""""""""" TX3 Out
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Chaveamento de Transmissor de Reserva =0

TO ANTENNA
THAI:LSHITTEH‘

THAIE:SHITTEH

STATION LOAD
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Transmissor Completo com Reserva/Paralelo =0

o o—| -
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AURAL B— ‘j
56
AURAL LOAD

ALRAL A
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Antenas Transmissoras
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Antena Omnidirecional de Polarizagdo Horizontal &2

Dipolo 1

Dipolo 2

180°

Qo Dois Dipolos em
Conjunto
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Antena Omnidirecional de Polarizagdo Horizontal &2

OO

Dipolo 1

270° 90°

Dipolo 2

(quadratura)

180°

Dois Dipolos em
Conjunto
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BEAM TILT
HORIZON

Guido Stolfi - PTC2547 - 55 /60



LCS

Padrao de Irradiacao Vertical s =

Padrao de
Interferéncia
(4 elementos)

N _ - _
F@=E, €3 Aglkmesnma.
n=1

0= N ‘ . P
— \ ‘ /
0.8 e . . .
\ " /
) " / 1 elemento
< 0.6 \ . ‘./
£ \ -
Z 04 v - 4 4 elementos
N K3 T . _
0.2 R i Lo ' s=1.02\L
/ ! \
Q.0 v -5 1 v Limb ik An Dt Db dt Bad il B Bk ol B sl Bl BN Bk SOl AR JNR R 1
70 90

-90 -70 —-50 -30 -10 10 30 50

elevation angle (degrees)
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270 0

o/ !

90
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Casamento d

CH1 ACSR 250 mu Fs l: 48,402 0

1.043 a
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15 [ -
Smo J
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STOP  722. 000 000 MH=
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Antenas de Polarizagdo Circular 48

e 1 '
E g
O
SRy
TSy
arase
= e
T ey
=
—
LE
=y

TDM CPV

TDM-= Transmission Dual Mode
CPV = Circularly Polarized “V” Guido Stolfi - PTC2547 - 60 / 60



Antenas Fendidas (“Slot’) 4@
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Antenas Coaxiais @

Polarizacao Linear Polarizacao Circular
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Detalhe de Antena “Slot” com Dipolo Auxiliar_

e
' '
y
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LCS

EPUSP

ESFERE ESQUIENTAR.
A VALVU LA,




