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CHAPTER 5
JEsyl Ll

Transmission Media

) . -

** Communication Systems.
+* Transmission Medium.
+* Guided Transmission Media.

+* UnGuided Transmission Media.
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Transmission Medium Classification and Characteristics
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Electromagnetic Spectrum
Frequency
(Hertz) 102 10  10* 105 10®% 107 108 10° 10'® 10" 10" 10'® 10" 10"
ELF | VF_| VLF | LF_| MF_| HF | VHF | UHF | SHF | EHF ] . . L
I ] - ] I >[«——1 e ; e =|. etblitag, Sl cadall e¥lne 055
Power and telephong] Radio Microwave Infrared Visible . . ¢
Rotating generators Radios and televisions Radar Lasers light b a3l @13 gasldl 7 19adl o0
Musical instruments Electronic tubes Microwave antennas Guided missiles . - y
Voice mi hones Integrated circuits Magnetrons Rangefinders doyd d> ool 30 Hz, »lazsy!
" Cellular Telephony f o J}Ja &d ‘ Cad
SleladYl ) ol s Cans o
Twisted Pair: - - o .-
Optical oo ASL gladl 85Il clas il ld 2SI
X . N Fiber . . - s
oaxial Cabl > A>gs Jl}ja‘ e <10 million trillion Hz
5yd) 8193 51
8yl 3153 (o bl
-« < < >
AM Radio FM Radio| Terrestrial
and TV and Satellite
Transmission
| ] | | | | | L1 1 ] | | |
Wavelength 406 105 10* 10® 102 107 10° 10! 102 10° 10% 10° 10°
in space
(meters)

ELF = Extremely low frequency MF
VF =Voice frequency
VLF =Very low frequency
= Low frequency

LF

= Medium frequency
HF = High frequency
VHF = Very high frequency

UHF = Ultrahigh frequency
SHF = Superhigh frequency
EHF = Extremely high frequency
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Guided Transmission Media

* Twisted Pair  4Jguzll cb}iﬂ

* Coaxial cable ;92l| J<J

® Optical fiber jgsatl 2 Ul
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Twisted Pair
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Twisted Pair
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Twisted Pair
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UTP

STP

Plastic cover

Py

Twisted Pair

Wzl SOLI o Glegs umgy »

Twisted pairs
(3 pairs)

Plastic cover] Metal shield Insulation
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Twisted Pair
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Twisted Pair
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Category of Twisted Pair
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Category of Twisted Pair

DSL (ISDN «2gastd! c¥las¥l Up to 1 Mbps (1 MHz) CAT1
Token Ring LAN 4 Mbps CAT 2
10 Mbps Ethernet and 4 Mbps token-Ring LAN (e dd=ll olSidly cgiall cilagdas 16 Mbps CAT 3
lls pe 3 Joaiud¥y (16 Mbps Token Ring (§ Jeaiud 20 Mbps CAT 4
100 Mbps
100 Base-TX, 1000 Base-T, ATM: i &lel| cul&idl ciladas . CAT 5
1000 Mbps (4 pair)
100 Base-TX, 1000 Base-T, ATM and Gigabit Ethernet Jie duloell oSl culagbas 1000 Mbps CAT 5E
4ol Adle Aaspall dojll clagdas Up to 400 MHz (400 Mbps) CAT 6
10 Gigabit Ethernet (10G Base-T) peus Up to0 625 MHz CAT 6E
Ultra Fast Ethernet ® 600-700 MHz (600 Mbps)
Full motion video ® 1.2 GHz in pairs with special CAT 7
Aalal) Aelas¥| Sy A lially dua Sl cilindl ® connector
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Twisted Pair - Transmission Characteristics
* Analog
* Amplifiers every S5km to 6km
* Digital
® Use either analog or digital signals

* repeater every 2km or 3km

Limited distance

Limited bandwidth (1MHz)

Limited data rate (100MHz)

Susceptible to interference and noise
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Coaxial Cable

1941 ale (§loes JSa dolaseiul o139 1929 ple g rgll LI g5 03 >
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Plastic jacket

Metallic shield \

Dielectric insﬁr \

Center core
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Coaxial Cable
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Coaxial Cable

2, ) el e a1 lasll pamy JUl JSad! o >
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Coaxial Cable Applications

®* Most versatile medium

® Television distribution
® Arielto TV
® CableTV

* Long distance telephone transmission
* Can carry 10,000 voice calls simultaneously
* Being replaced by fiber optic

* Short distance computer systems links

® | ocal Area Networks

19 https://manara.edu.sy/
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Coaxial Cable - Transmission Characteristics

» Can transmit analog and digital signals

» Usable spectrum for analog signaling is about 400 Mhz

>Amp|ifier needed for analog signals for less than 1 Km and less distance for higher frequency
> Repeater needed for digital signals every Km or less distance for higher data rates

>Operation of 100’s Mb/s over 1 Km.
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Optical Fiber
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Optical Fiber
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125 microns (£ 4> 3904l Cladding 7z >33l 4o ylad (9, oly.62.5 microns (2 35l 319 ylad >

500 of 400 (oo ST (Somm O S > ALYy 1031 Bute (Goos (o (e ploesl Buay Gpuadl il JS 315z, >
LY (e B9

23 https://manara.edu.sy/

Py

Optical Fiber
LED(Light Emitting ¢ ssall Za sl bl Laag Jaull § puseiadl s guall dulsnd dgiall mlill e calaes Jlaniul @2y >
Semiconductor Lasers &, 3l J315Jl (8Lails Diodes)
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Optical Fiber
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Optical Fiber
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Optical Fiber
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Optical Fiber
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Unguided Transmission Media

Sz @9 Agguall ol Ligusl, Il 7 15a¥l Bolall pe boluos¥l Janiud (Aily I Alall e sleze¥l o Yoy >

sLaill e Llldaal 5 L)

At idl Jlas¥l dalasly gudiedl aslaall e¥las¥l dalail Bolall ae Jlgdl bolasl Joss »

Unguided Transmission

Media

Terrestrial
Microwave

Satellite
Microwave

Broadcasting
Radio

Infrared

Bluetooth

Cellular Mobile
Systems
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Wireless Propagation

lonosphere lonosphere lonosphere

Ground propagation Sky propagation Line-of-sight propagation
(below 2 MHz) (2-30 MHz) (above 30 MHz)
31 https://manara.edu.sy/
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Wireless Propagation

DSignal travels along three routes
+* Ground wave
* Follows contour of earth
* Upto 2MHz
®* AMradio

Signal
Propagation

Receive
antenna

Transmit
antenna
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Wireless Propagation

DSignaI travels along three routes
’:’Sky wave
* Amateur radio, BBC world service, Voice of America
* Signal reflected from ionosphere layer of upper atmosphere
® Between 2 to 30 MHz

Transmit %y,
antenna e

¢/ Receive
antenna
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Wireless Propagation

DSignaI travels along three routes
**Line of sight
* Above 30Mhz

* May be further than optical line of sight due to refraction

Signal
Propagation

Receive
antenna

Transmit
antenna
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