Curs 02

Medii de transmisie
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Obiective i

crunch it connected

* Tipuri de medii de transmisie
* Multiplexare
* Performanta comunicatiei
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Tipuri de
medii de transmisie @

* Cupru: cablu coaxial sau cablu torsadat RL

ccccc h it connected

 Fibra optica
* Wireless
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Medii de transmisie =

crunch it connected

. Cu fir (ghidat)
 Cablu coaxial

* Cablu torsadat (twisted-pair cable)
« UTP
« STP/ FTP
* ScTP

* Fibra optica
* Multimode
* Singlemode

« Fara fir (neghidat)
* Unde radio
« Microunde
* Infrarosii
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Cablu coaxial

Insulator

Outer conductor
Q)lastic CoveD (shield)

Category Impedance

75 Q

50 Q

50 Q

aner conductoD

Use

Cable TV

Thin Ethernet

Thick Ethernet

crunch it connected
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Cablu torsadat

Plastic cover

=

a. UTP

ninin

12345678

\\

V

Il

R]J-45 Female

Metal shield

b. STP

RJ-45 Male

crunch it connected
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Categorii de cablu torsadat

Categorie Frecventa Viteza Standard
Cat1l 1Mbps Telefonia clasica
Cat 2 4Mbps Transmisiuni seriale

TokenRing

Cat 3 16MHz 11000“|<'/Ibbpss 10BaseT
> 100BaseT4
TokenRing

Cat 4 20MHz 11060“|<'/Ibbpss 10BaseT
P 100BaseT4
TokenRing,

Cat5 100MHz 10 Mbps 10BaseT
100 Mbps 100BaseTX

10 Mbps 10BaseT,
Cat 5e 155MHz 100 Mbps 100BaseTX,
1 Gbps 1000BaseT
100Mbps 100BaseTX
Cat 6 250MHz 1 Gbps 1000BaseT
Cat 6a 500MHz 10 Gbps 10GBaseT
Cat7 625MHz 10 Gbps 10GbaseT
Cat 8 1200Mhz 10 Gbps 10GbaseT




e
Cablari twisted-pair: Straight-through:s;

ccccccccccccccccc

hlalsls
hlalsls

TIA/EIA-568B TIA/EIA-568A
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Cabl

Y

Y

ikl
ikl

TIA/EIA-568B

twisted-pair: Crossover

TIA/EIA-568A

crunch it connected



Cablari twisted-pair: Rollover

hlalsls

TIA/EIA-568B

Lalalils
¢

TIA/EIA-568A

crunch it connected
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Utilizarea tipurilor de cablaj S

crunch it connected

Crossover Switch Router

Computer

—
Straight-through
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Fibra optica - terminologie D

Less . Less ' Less .
dense ! dense ! dense !
More More ! More :
dense : dense ! dense |
I [ I
I < critical angle, [ = critical angle, I > critical angle,
refraction refraction reflection
Cladding

Sender -/

Core I e

Cladding
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Fibra optica - tipuri
[ ===

Source Destmatlon

a. Multimode, step-index

Source “ Destination
b. Multimode, graded-index

Destination

surrm (OATING 125
(diameters vary)

Source

c. Single-mode

Cladding

50/125 125

62.5/125 . 125

100/125 125

7/125 125

15—

;}é a MULTIMODE
A(\ a MULTIMODE

50—

@ D SINGLEMODE

62.5
125

Mode

Multimode, graded-

index
Multimode, graded-

index
Multimode, graded-

index

Single-mode

13



%% SYSTEMS
LABORATORY

Fibra optica — lungimi de unda

Attenuation (dB/km)

First Second Third
Window

Window Window

i 1 i i i 1 i i i i i

800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Wavelength (nm)

850nm

1310nm

1550nm

3.50dB/Km
1.25dB/Km

0.50dB/Km

tttttttttt
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Fibra optica - conectori

DuPont Kevlar
for strength

Outer jacket

Plastic
buffer

Glass
or plastic
core

SC connector ST connector

RX

X

MT-R]J connector

Cladding
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Wireless - Spectrul electomagnetic

crunch it connected

* Unde radio — comunicatii multicast: radio si televiziune

* Microunde — comunicatii unicast: telefoane mobile, retele de
sateliti, Wireless LAN

* Infrarosii — transmisii pe distanta scurta

f(Hz) 10° 10° 10* 10° 10® 10" 10" 10™ 10" 10" 10%° 10* 10%

Radio |Microwave | Infrared uv Xray Gamma ray

10* 10° 10®° 10" 10% 10° 10" 10" 10" 10" 10" 10" 10’
-t | | | | | | | | | | | | | -~
Bl | | | | | | | | | | | | e

Satellite Fiber optics
- -
Coax
AM FM Terrestrial microwave
- ——— - -
TV
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Wireless - topologii .@

crunch it connected

L ¢

(t9)
atre reteaua wired—é
M \§
/ N

11111111
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Wireless A

(@) ok It connected
L Cétre reteaua w:red—é

5’98 B8
5. &

infrastructura
Retea de tip ad-hoc

18



oo SYSTEMS
69 LABORATORY

Multiplexare

* FDM
* WDM
* DM

10/11/23
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Multiplexare

crunch it connected

e Consta in gruparea mai multor fluxuri de date intr-un singur
semnal peste un singur mediu partajat

* Analogica

« FDM - frequency division multiplexing

« WDM - wavelength division multiplexing (mediu optic)
* Digitala

* TDM - time division multiplexing



O
Lo SN oRTon

Multiplexare - FDM

Modulator

AARAS

Carrier £

Modulator

i

Carrier £

Modulator

— WAV

Carrier £

Filter W

Demodulator

S

Carrier £

Filter i “ J\’u"l,

Demodulator

P

Carrier £

Filter ‘W

Demodulator

A

Carrier £
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Multiplexare - WDM >

$ JLJLJL 4
/ 11 +12+13 \
13

11 11
11+12+13

12 \ Fiber-optic cable /NK |2

13 13

Multiplexer Demultiplexer

g
° PP
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Multiplexare - TDM

......... 110010 Frame duration = 1/50,000 s = 20 ms
100 kbps Frame: 8 bits Frame: 8 bits Frame: 8 bits
100 kbps ———— 001010 coe 00(10(00|11]| [01|11]10]|00| |11|01(10{10

MUX
100 kbps —2 101101 50.000 Frames/s
400 kbps

.......... 000111

100 kbps
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Performanta
comunicatiei

* Throughput, latenta

« Atenuare, crosstalk, zgomot
* Media convertoare

* Reptoare

10/11/23
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Performanta unei retele e

crunch it connected

* Throughput
e Cantitatea de date transmise in unitatea de timp
» Unitati de masura:
« KB = 270 bytes
 Mbps = 10° bits per second

* Latenta

* Timpul necesar pentru ca un semnal (sau bit) sa ajunga din punctul
A in punctul B

« one-way vs round-trip time (RTT)
* Componente:

 Timpul de propagare

* Latenta introdusa de echipamente
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Probleme la transmisie >

crunch it connected

Atenuare Solutie: Repetor

Crosstalk Solutie: Torsadare M

Metal shield

Zgomot Solutie: Ecranare
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Media converter

Electric - electric

crunch it connected

Electric - optic

Electric - wireless

P
—
—
8w w
g
S
_ - )
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Repetor

crunch it connected

Repetor electric

Repetor optic

Repetor wireless
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Sumar
A\

Fibra

optica Cablu

torsadat

Medii de

transmisie

Cablu

Wireless :
coaxial

FDM oM

Multiplexare

Zgomot

Performanta

TDM

Atenuare
Bandwidth

Throughput Latenta Crosstalk



