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CHAPTER 5
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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
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Guided Transmission Media

* Twisted Pair  dJguzxl! Glgﬁ"
* Coaxial cable g g==l! LS

® Optical fiber  igsatl a Ul
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Twisted Pair
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Twisted Pair
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Twisted Pair
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Twisted Pair
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Category of Twisted Pair

Jlayls o Sy 8a9=xtlg ‘a.\.ajl L_? G‘j}%" dde Sus (e Foill ‘5\]‘3 sl suc 4! Youll C‘gjﬂ (o3 >
el aile yun aldaall
po Odstzmay ol 9iae (Sl e Bylee 795 US L (o 2131 € 9 Cat3 JSI Slae v/

sl S 3 ST ¥z pe oS0 21050 € Lyl $ammid Cat 5 Loy T Louinny

13 https://manara.edu.sy/

~

Category of Twisted Pair
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Up to 1 Mbps (1 MHz)

4 Mbps
16 Mbps

20 Mbps

100 Mbps
1000 Mbps (4 pair)

1000 Mbps

Up to 400 MHz (400 Mbps)
Up to 625 MHz

600-700 MHz (600 Mbps)
1.2 GHz in pairs with special

connector

CAT1
CAT 2

CAT 3

CAT 4

CATS

CAT 5E

CAT6
CAT 6E

CAT 7
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Twisted Pair - Transmission Characteristics

Analog

* Amplifiers every Skm 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
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Coaxial Cable
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Coaxial Cable
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Coaxial Cable Applications

®* Mostversatile 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

® Local Area Networks

20 https://manara.edu.sy/



Py

Coaxial Cable - Transmission Characteristics

» Can transmit analog and digital signals

» Usable spectrum for analog signaling is about 400 Mhz

» Amplifier 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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Optical Fiber
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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
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Unguided Transmission
Media

Terrestrial Satellite Broadcasting Cellular Mobile
. . . Infrared Bluetooth

Microwave Microwave Radio 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)
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Wireless Propagation

DSignaI travels along three routes
+* Ground wave
® Follows contour of earth
® Up to 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 %,
antenna

>,

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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