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

) - . - s
** Guided Transmission Media.

+** UnGuided Transmission Media.
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Data Terminal Equipments (DTE) <ldazall 48 jhall ol jgaill v/
Physical Interface bl Al Jay )l v/
Data Communication Equipments (DCE) <¥lai¥l ciliaza <l jugat v/
Transmission Medium J&iY) Jas s v/
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Physical Interface

DTE

Physical Interface

Transmission Media DCE DTE

DCE

Modem

-

DSU/CSU

Transmitter (source)

Modem

<

Receiver (destination)

DSU/CSU
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Electromagnetic Spectrum

Frequency
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I I < 1 I Iy Pa— > ! ><»,! b bia gy S ol e¥lre 0585 >
Power and telephong] Radio Microwave Infrared Visible ) . V. ¢
Rotating generators Radios and televisions Radar Lasers light c_‘b J.\}&J\ ola 4;3_1;1).” cl}n‘z” O
Musical instruments Electronic tubes Microwave antennas Guided missiles | . - 9l
Voice microphones Integrated circuits Magnetrons Rangefinders dLuyd 4> | 30 Hz, »lass
Cellular Telephony -‘)ﬁ = J}L’ (=l e
Q\.L‘.L\_ﬁ:}” J! ‘u'a)ﬁ\ )Iaj has e
Twisted Pair- = - . C -
Optical oo AST sladl &l clas il cls aseS01
X Fiber . . .
oaxial Cabl > 4290 Jlgbl ae <10 million trillion Hz
5,001 893 cpa
D < < »
AM Radio FM Radio| Terrestrial
and TV and Satellite
Transmission
| | | | | | | L 11 | | | |

Wavelength 408 105  10* 10%® 102 10" 10° 107 102 10® 10* 10° 10°

in space
(meters)
ELF = Extremely low frequency MF = Medium frequency UHF = Ultrahigh frequency
VF =Voice frequency HF = High frequency SHF = Superhigh frequency
VLF =Very low frequency VHF = Very high frequency EHF = Extremely high frequency
LF = Low frequency
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Guided Transmission Media

* Twisted Pair  4lgaaal) ) o3¥)
* Coaxial cable s>l JSU

« Optical fiber  (Agall il
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Twisted Pair
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Category of Twisted Pair
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Category offTwisted Pair
© MaximumDataRate  Category |

DSL ¢ISDN ¢isilell caylaiy) Up to 1 Mbps (1 MHz) CAT 1
Token Ring LAN 4 Mbps CAT 2
- Jie laall SN 5 & guall Cilliplas
10 Mbps Ethernet and 4 Mbps token- Jie 4 Gl &—'yal' Giles 16 Mbps CAT 3
Ring LAN
b e A Jaxiud¥ 5 <16 Mbps Token Ring (8 Jexiod 20 Mbps CAT 4
. . " 100 Mbps
_ . sl Alaal) Gl cilagdas
100 Base-TX, 1000 Base-T, ATM:Jis 4 GISEl Glay 1000 Mbps (4 pair) CAT 5
100 Base-TX, 1000 Base-T, ATM and Gigabit :Ji & Gl Glay 1000 Mbps CAT SE
Ethernet
de pud) Ale Ay jal) dajall clinls Up to 400 MHz (400 Mbps) CAT 6
10 Gigabit Ethernet (10G Base-T) acai Up to 625 MHz CAT 6E
Ultra Fast Ethernet =  600-700 MHz (600 Mbps)
Full motion video = 1.2 GHz in pairs with CAT 7
Zalea) Aadaily) QU 5 ducliall g due Sall i) = special connector
16 . Eipm
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Twisted Pair - Transmission Characteristics
* Analog

e Amplifiers every 5km 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 daats
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Coaxial Cable daats
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Coaxial Cable Applications
* Most versatile medium
* Television distribution
* Arielto TV
e Cable TV
* Long distance telephone transmission
* Can carry 10,000 voice calls simultaneously
* Being replaced by fiber optic
* Short distance computer systems links
* Local Area Networks
. EiE
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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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a8y Jasll Jases ¢ gl auill i iguall Jaull allas § Buwlad cilisSe 239 Jla >

0 gl 4 s ) i o 5d) ol 1 Bagill iy ) 5 gl (g0 B sedS Lia

G4 sin Jiogas M1 2508 L CaaSI Wy Al e ¢ il iy Loie 7 a3l (o0 Tz audy il g Jasdl Loy >

8yLa) sy olms¥l oy ililyy Jas pllas e hami Gradl ol uaid &3 Al Jl e sl Jog9 b Sras ad Gulg gl
Al S L) dl sl e Lo amy o3 Loy Ao wliag ) Llsm=s by S

oo paliall e aelug Lo L, SO clall e Yoty Ages wilias S e clibaall culla) Jat Guadl caglll aga, T3] 2
Aaolomi! =L Lirags 31 albluadl o piSs AT laluna e cldaall Jas s Ul 5 gl y SO Js Il LT

25 MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy 7

Ly

Optical Fiber oo

81 5ll a8 yl) 0% LA Sl s 30 e Tam A58 5 A shausl (e 3y jead) GLIYY G S 3
50 Sl g Kevlar 8 sie diday asd o3 (g5 clgale ¢ suall uSal aaiaa 0585 zla 1) (e Alday S
LA e (A A elhasy dpene ()5S

o &l galll Cladding glal 4k Jkd 058 0l 9 .62.5 microns (& 3 salll 315l jkd >
125 microns

ST (s5ma o (S S LIV (e )5l Bae (gm0 (S el Bany (5 ead) Calll IS a1 s >
LY e b3 500 51 400 o

ﬂ

T — S —— T
-

‘"’"“- T

[ElieEE
26 MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; e

13



07/12/1447

Py
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Optical Fiber i
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Optical Fiber b
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Optical Fiber e
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Optical Fiber e
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Unguided Transmission Media
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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

USignal travels along three routes
¢ Ground wave
* Follows contour of earth
* Up to 2MHz
* AM radio

Signal
Propagation

Receive
antenna

Transmit
antenna
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Wireless Propagation
USignal travels along three routes
+*Sky wave
* Amateur radio, BBC world service, Voice of America
* Signal reflected from ionosphere layer of upper
atmosphere
o |
Transmit W <7 Receive
antenna NS antenna
EisEE
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Wireless PrOpagation

USignal 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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