[

6)liaJl

de bl oKL Ed!
Industrial Networks CEMC606

2588 Gy
Cymii> ?L“u )

duo i) 8,Ld | dacls
g 8o dwtia

https://manara.edu.sy/


https://manara.edu.sy/

[

6)jliaJl

: Aol 5y loel | e il da

Communication Systems °
Transmission Medium ®
Guided Transmission Media ®

UnGuided Transmission Media ®

https://manara.edu.sy/


https://manara.edu.sy/

Y

6)jliaJl

Jleosdl delasl @ dauiia

sy (&) wliadaslly 05948y (Buuyall dyaibias M5 e Jlas! allas S s @i »

Jlas¥l polic @lig€a e ldlall (aay amy 4ld (Jlad Sy cretiiud) cey of com Gadatdl o Ly »

https://manara.edu.sy/


https://manara.edu.sy/

PA Il Aalasl 3 Zantie

A5 Y Ll LS udadll e Lasyl dal T ledd &
Data Terminal Equipments (DTE) oldasaald 28 1 ol v

Physical Interface Jlbixall sudl Loyl v
Data Communication Equipments (DCE) o¥las™ oldaas olpss v
Transmission Medium Jlasy! bhwg v

https://manara.edu.sy/


https://manara.edu.sy/

DAV Il Aalasl 3 Zantie

deol o
0jligall
Physical Interface Physical Interface
S ‘ DCE Transmission Media DCE DTE

DSU/CSU |

Transmltter (source) Receiver (destmatmn)

https://manara.edu.sy/


https://manara.edu.sy/

[

6)liaJl

Transmission Medium Classification and Characteristics
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ELF = Extremely low frequency MF = Medium frequency
= Voice frequency
VLF =Very low frequency
= Low frequency

VF

LF

HF
VHF = Very high frequency
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Frequency -
(Hertz) 102 108 10* 105 10%° 107 108 10° 10" 10" 10'2 10" 10" 10'5
[ELF[VFIVLF[LF |MF[HF|VHF|UHF|SHF[EHF|
—1 > 1 | »|e— >« >l
Power and telephone Radio Microwave Infrared Visible
Rotating generators Radios and televisions Radar Lasers light
Musical instruments Electronic tubes Microwave antennas Guided missiles
oice microphones Integrated circuits Magnetrons Rangefinders
Cellular Telephony
< Twisted Pair P [—>
Optical
) Fiber
nl Coaxial Cable >
+“—1—>r < g >
AM Radio FM Radio| Terrestrial
and TV | and Satellite
Transmission
I I I I I I I | |1 I I I I
Wavelength 406 105 q0* 10% 102 10" 10° 10" 102 10° 10* 10% 10°
in space
(meters)

UHF = Ultrahigh frequency
SHF = Superhigh frequency
EHF = Extremely high frequency

= High frequency

Electromagnetic Spectrum
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* Twisted Pair

P Guided Transmission Media
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* Coaxial cable (g 4=l JSJI
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* Optical fiber gn_g.,all o
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P Guided Transmission Media
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Shielded Twisted-Pair 0209 wloo (c_gj (STP) -

Unshielded Twisted-Pair oo jicg waloo pue 15i ggi (UTP) -
(cat5 - catSe - cat6) Jio

. opc gl catb _lc base-T 10 wgiso 32J 20 -

&l L6 oyl Jbidouw 6

ethernet 10 Mbps ' .0a0lgJl wgalo gl pgrjo Jus

3 iio : Twisted Pair

5 Mbps 10 - peyolien xJI g tx Uaog l3]

Fast ethernet 10 /100 Mbps aull 0 W o 10 : full duplex - half-duplex

Mbps 100 : :
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Gigabit ethernet 10 /100 /1000 Mbps
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Twisted Pair
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Category of Twisted Pair
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Guided Transmission Media

DSL (ISDN sl dl =¥lasl

Token Ring LAN
10 Mbps Ethernet and 4 Mbps token-Ring LAN Jie dul=ll Sl ddlg Ciguanll i das
3 ne § JoaiuwiVg 16 Mbps Token Ring (3 Jeaiud

100 Base-TX, 1000 Base-T, ATM: lis dl=ll oulSCidl sladas

-
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100 Base-TX, 1000 Base-T, ATM and Gigabit Ethernet: Jis dul=ll &K &0 oila, das

Aoyl Alle daspall dojmdl Silagdas
10 Gigabit Ethernet (10G Base-T) @eus

Ultra Fast Ethernet ®

Full motion video ®
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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

CAT5S

CAT 5E

CAT b6
CAT 6E

CAT7
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Twisted Pair - Transmission Characteristics
o Analug

o Amp“fiers every 5km to 6km

Digital
®* Use either analug or digital signals

* repeater every 2km or 3km

Limited distance

Limited bandwidth (1TMHz)

Limited data rate (100MHz)

Susceptible to interference and noise
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D Guided Transmission Media

dools Coaxial Cable
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deola Coaxial Cable
6jligJl

..Cable TV LIS Ogsalall Aadasl 39 <L 2uolsel cilislg Mg sanually sLalll 53¢ ae 2loniad! IS iy »

$292l) SO oy Olegs amgy P
Sd 4 sale aiiugg 0.6 cm ) o)lad Jumy 348, Ope 2o 9o : Thin Coaxial ad gyl ludl v
Al 48y ) 5, 40w Juegrg 10 Base 2
SlSed 4 sale paziawng 1.2em J) o)lad Jimy (Oye a9 (st Al ga :Thick Coaxial gpseid! Soge=l| ! v
PHERPY goll (e oil ¥ transicever (Latuw/Juwye Sl ol L alisiwly Bale Jeoge9 <10 Base 5
el Jimy 185 m (o AST 1) Jo¥1 el Jums ¥ Laiiid (3,81 Calaga] G900 dal cililus J) Jssosl! audaiu
500 m I st

Layas Lty Lislumy Ladsias Ligaio 5o Lesue pal (o »

https://manara.edu.sy/


https://manara.edu.sy/

P Guided Transmission Media

6)jliaJl

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

>Operatinn of 100’s Mb/s over 1 Km.
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dools Optical Fiber
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D Guided Transmission Media

dola Optical Fiber
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D Guided Transmission Media

deola Optical Fiber
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dools Optical Fiber
6)liali

el BLIY e legs g #
Al 2adall 3lgal) Almiie Bies HluSl cdlalas Laaall Ida cllsy Single-mode Fiber Luaill aumg caylll v/
8lgally dayll
o)l dadoll § lalSail bue po Blgidl e Sguall pladdl po ™
sgeall iy auie dol (pe Jaaadl i Janzay ™
O microns :lus 5 iue Bloig yd &lld cllazy ™
95 il ey clibaall oo Gbps 3us Loyt o Say 5,860l] Laaidl oy cadll eSS LI ®
30 km Jlg=

[nput pulse Output pulse

https://manara.edu.sy/


https://manara.edu.sy/

PY/ Guided Transmission Media

dools Optical Fiber
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Pv Guided Transmission Media

dools Optical Fiber
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PV Guided Transmission Media

dools Optical Fiber
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P Guided Transmission Media

icola  Unguided Transmission Media
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Unguided Transmission
Media

Terrestrial Satellite Broadcasting Infrared Bluetooth Cellular Mobile
Microwave Microwave Radio rare Heroo Systems
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