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1. Transmissao nao ideal

Factores que condicionam o sinal ao longo da
transmissao

Atenuacao _ _ _ N
Reducao da energia/poténcia do sinal transmitido
Provocada pela distancia e tipo de meio de transmissao

Distorcao de amplitude - ganho n&o uniforme na largura de banda de
Interesse

Distorcao de fase - diferentes atrasos para diferentes componentes de
frequéncia

Ruido _ _ _
Adicao de sinal externo indesejado

Interferéncia
Inducéo de sinal no meio de transmisséao
Devido a presenca de cabos paralelos (cross-talk)
Devido a fendmenos electrogmanéticos

ISEL - DEETC - 3
Comunicagbes




"
1. Transmlssao nao |deal
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2. Melos de Transmissao

Par
entrancado Cabo . ' Fibra éptica
i spaco livre
de cobre coaxial pac W ——
(telefone) (tv por cabo) ~ (telemoveis) alta
velocidade)

Outer
conductor
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\
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2. Pares Entrelacados UTP e STP

Outer plastic cover
‘.
@ l @ Conductors
Conductor insulation

(a)

Wire pair

Dois condutores eléctricos entrelacados formam o par

U m Cab 0 CO nté m Véri OS p ares Taken from Communication Engineering Principles, © Ifiok Otung, published 2001 by Palgrave

UTP — Unshielded Twisted Pair STP — Shielded Twisted Pair
- Unscreened Twisted Pair - Screened Twisted Pair

http://en.wikipedia.org/wiki/Twisted pair
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http://en.wikipedia.org/wiki/Image:FTP_cable3.jpg
http://en.wikipedia.org/wiki/Twisted_pair
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2. Pares Entrelacados UTP e STP

Ficha 8P8C
(Vulgarmente designada RJ45 )

http://en.wikipedia.org/wiki/10Base-T
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2. Pares Entrelacados UTP e STP

Atenuacao medida em dB/Km em funcao da frequéncia
Atenuacéo de um par de 0.63 mm a temperatura de 20° C

Figure 1.9
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2. Cabo Coaxial

Um condutor central isolado da malha exterior
O isolamento é realizado atravées de ar e/ou platisco
A malha protege o condutor relativamente a interferéncias

Figure 1.1 A 2]

Polyethylene discs

Air dielectric

RG-59 flexible coaxial cable.
Outer conductor Inner conductor A: outer p|a5tic sheath

Insulation
B: copper screen
C: inner dielectric insulator
D: copper core
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"

2. Cabo Coaxial

plastic jacket
dielectric insulator

metallic shield
centre core

http://en.wikipedia.org/wiki/Coaxial cable

\

Aplicacao: Redes Locais, Interligacéo de Redes,
Distribuicao de Sinal de TV, ...
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http://en.wikipedia.org/wiki/File:Coaxial_cable_cutaway.svg
http://en.wikipedia.org/wiki/File:RG-59.jpg
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2. Cabo Coaxial

Atenuacao medida em dB/Km em funcéo da frequéncia

Existem trés tipos standard de cabo coaxial em funcao do
diametro (ou seccéo) do condutor interior:

Figure 1.12
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2. Fibra Optica

http://en.wikipedia.org/wiki/Optical fiber

Os sinais séao transmitidos na forma de luz:
- conversao de sinal eléctrico em luz, através de LED (Light-Emitting
Diode) ou ILD (Injection Laser Diode)
- conversao de luz em sinal eléctrico (Photo-Diode / Optical
Transceiver)
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http://en.wikipedia.org/wiki/Image:Fibreoptic.jpg
http://en.wikipedia.org/wiki/File:Fiber_optic_illuminated.jpg
http://en.wikipedia.org/wiki/Optical_fiber
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2. Fibra Optica

Fibras multimodo, monomodo e multimodo gradual

Um cabo optico contem varios fibras

Largura de banda elevada (superior ao cabo coaxial); menor
atenuacao do que o cabo coaxial (0,2 a 0,5 dB/Km)

Figure 1.13

Aplicacoes:

Cladding

* Interligacao de redes

 MAN — Metropolitan Area

Networks A
- Ligacdo de assinante
(fiber to home) £
FTTH http://www.ftthcouncil.org/  s0umy i RiA | o]
L 1250m | Sum L 125um

125um ' '

(a) Multimode step index (b)Monomodestep index (c) Graded index
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2. Ar - Popagacao na Atmosfera

Figure 1.15

Sky wave
p lonospheric scatter

p Tropospheric scatter
Line-of-sight (LOS)

Ground wave

1S Taken from Communication Engineering Principles, © [lfiok Otung, published 2001 by Palgrave
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2. Ar - Popagacao na Atmosfera

Figure 1.16

lonosphere or thermosphere
(tenuous; plasma + neutral molecules)

2000 km
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(negative temperature gradient)
-90 °C 80 km
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(ozone; positive temperature gradient)
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0°C / 16 km
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1S Taken from Communication Engineering Principles, © [lfiok Otung, published 2001 by Palgrave




Figure 1.14
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Taken from Communication Engineering Principles, © Ifiok Otung, published 2001 by Palgrave

3. Ocupacao do
Espectro
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3. Ocupacao do Espectro

ULF — Ultra Low Frequency
VLF — Very Low Frequency

LF — Low Frequency

MF — Medium Frequency
HF — High Frequency
VHF — Very High Frequency

UHF — Ultra High Frequency

SHF — Super High Frequency

EHF — Extremely High
Frequency
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300-3000 Hz

3-30 kHz
30-300 kHz
300-3000 kHz

3-30 MHz
30-300 MHz

300-3000 MHz

3-30 GHz
30-300 GHz

Som directamente audivel

Som directamente audivel (até 20 kHz)
AM, Radio Amador

AM, Navegacao Maritima e de Aviagao
Onda curta, Banda do Cidadéao

FM, Radio Amador, Televisao

Televisao, Telefones moéveis, Redes
sem fios

Redes sem fios, Ligacbes de Satélite

LigacOes de micro-ondas, deteccéo
remota, sistemas militares
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3. Aplicacoes

@
Il Data Associatione

m I[rDA - Infrared Data Association (IrDA)

m Comunicacao a curta distancia - personal area network
(PAN)

m Usa luz infra-vermelha
m Utilizado em computadores, telefones moveis, ...
m Comunicacao em linha de vista

o

\\ .

Caracteristica  Valor

Alcance 1 metro (standard)
Angulo +- 15°

Ritmo 2.4 kbit/s a 16 Mbit/s

18
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http://en.wikipedia.org/wiki/Image:Irdalogo.png
http://en.wikipedia.org/wiki/Image:IrDA_USB.jpg
http://en.wikipedia.org/wiki/Image:IrDA_w_tel.jpg

€3 Bluetooth

3. Aplicacoes

m Bluetooth

m Protocolo wireless para comunicacao a curta distancia -
personal area network (PAN)

m Usa a técnica frequency hopping spread spectrum — até
75 frequéncias

m Ritmo tipico de 1 Mb/s; gama de frequéncias de 2.4 a
2.4835 GHz

m Troca de informacéao entre telefones moveis,
computadores, impressoras, receptores GPS

Versao Ritmo de transmissao
1.2 1 Mbit/s

2.0+ EDR 3 Mbit/s 19
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http://en.wikipedia.org/wiki/Image:Bluetooth_headset.jpg
http://en.wikipedia.org/wiki/Image:Bluetooth.svg
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3. Aplicacoes

m ADSL — Asymetric Digital SubscnlSer Line

Linha telefonica
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http://upload.wikimedia.org/wikipedia/commons/1/13/Modem_ADSL.jpg
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3. Aplicacoes

m Comparacao de normas e servigcos Ocupacao
do espectro de frequéncia
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3. Aplicacoes

m Comparacao de normas e servicos

Ritmos

F

1 Gbit/s __ _

100 Mbit/s

LTE
10 Mbit/s 802. 119 a - WCDMAHSDPA
CDMAZUUU EY
1 Mbit/s

100 kbit/s o
Cqbertura

PAN LAN MAN/WAN WAN
Regional Global roaming

22

Verdo 2008/2009



"
4. DesignacoOes standard

10BASE-T
100BASE-TX
100BASE-T4
100BASE-FX
1G BASE-T
1G BASE-LX
1G BASE-SX
1G BASE-CX
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Ritmo Tipo de Modulacao - Tipo de Meio
10 Mbit/s Banda base Par entrelacado (twisted-pair)
100 Mbit/s Banda base Par entrelacado
100 Mbit/s Banda base Par entrelacado 4 pares
100 Mbit/s Banda base Fibra Optica
1 Gbit/s Banda base Par entrelacado
1 Gbit/s  Banda base Fibra Optica
1 Gbit/s  Banda base Fibra Optica
1 Gbit/s Banda base Par Entrelacado (STP)
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