


JEG! ol ko

wav Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

S ‘_'j:" Wy



JES! s luxo g4l

i )0 oo Jolate JE laes dim cy a0 dnlol jo @

S md B
(Fiber)

e (o
(Wireless)

Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 3




ray
d:,:)! ‘-}:{ r} m)

oumli v 4 sz g g

Gl i oV (gogu Lo b cvs oo 90 Jolls 00l o s o 95

Category 5 UTP cable /

with four twisted pairs " _
/ -

_/
—\ —

Twist
length

Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili




ol o2 & gLz g LB

Sle igd oo 00l o 4y &5 alil oS o Joe g (51 S lsie 4 (glge qs s 90 °
SpS Syge (05 kS b a5 Wgd se Sl g 005 S ) Ko
a5 09 on el J (nl agd e 48,5 SIS )0 e o pw 99 Joily OS] Gl ae JUSG
IR U o |y e 90 50 ojlul S (215 g s adl polie (215 g 4 Cond JUS
B9 pele> dald ) pagh Bd> Sl cegi i o 99 il BT 38,5 S5 0 b cpl plis e oo

Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 5




ol o 4 slazg) g

Loop Length:4(kft) BT Length:0.7503(kft) BT distance from ATU-C:0.5(kft)

S * A * [ ]
plai
. —— lH -
_ o
=
- e 4
;_ \ |
.40 L i i 4 1
0 200 400 600 800 1000 1200
Frequency (kHz)
0 T T T T T
g 2| :
< 4f :
©
[=%
I 6} .
=
o} -
L
_10 ! 1 1 | |
0 200 400 600 800 1000 1200
Frequency (kHz)
wav Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 6

S ‘_'j:" Wy



LAN Cables

4 pairs, Four

_ _ ti Individually
4 unshielded 4 wire pairs, supporting shielded pairs

wire pairs supporting Ethernet (STP) inside an
supporting - (250 MHz BW) overall shield
thernet CATG6 is referred Supporting

Ethernet (100 MHz BW) toas UTP

16 MHz BW (Unshielded and
( ) Twisted Pair) above

(600 MHz BW)
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4"”” Unshielded Twisted Pair (UTP)

P Shielded Twisted Pair (STP)
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Copper Insulating Braided Protective
core matenal outer plastic
\ conductor / covering
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Hybrid Fiber Coax Architecture
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Air
Air/silica Total internal
boundary B B2 Bs / reflection.
O3 /
Silica Light source
(a) (b)
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. Optical fiber
el -\ e
|
Light source Light trapped by Photo-

(LED, laser) total internal reflection detector
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EXAMPLE For a wavelength in vacuum of 1550 nm, the corresponding fre-
quency is f = ¢/A = (3 X 10%)/(1550 x 10™°) = 193.4 x 10'? = 193.4THz.
For a typical single-mode fiber, the velocity of propagation is approximately
v = 2.04 X 10°. In this case, a frequency of 193.4 THz corresponds to a wave-
length of A = v/f = (2.04 X 10%)/(193.4 X 10'?) = 1055nm. Therefore, on
this fiber, when a wavelength of 1550 nm is cited, the actual wavelength on the
fiber 1s 1055 nm.

Source: William Stallings, "Data and Computer Communications.” Pearson Education, Inc., 10t ed., (2014).
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(D) 639 yoad

Wavelength Frequency Range Band Label Fiber Type Application
(in vacuum) range (nm) (THz)

820 to 900 366 to 333 Multimode LAN
1280 to 1350 234 to 222 S Single mode Various
1528 to 1561 196 to 192 C Single mode WDM
1561 to 1620 192 to 185 L Single mode WDM

WDM = wavelength division multiplexing

Source: William Stallings, "Data and Computer Communications.” Pearson Education, Inc., 10t ed., (2014).
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Sheath Jacket
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(glass) (plastic)
One flber
Fiber bundle in a cable
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Electrical

signal

I

Item LED Semiconductor laser
Data rate Low High
Fiber type Multi-mode | Multi-mode or single-mode
Distance Short Long
Lifetime Long life Short life
Temperature sensitivity Minor Substantial
Cost Low cost Expensive
Electrical LED or Detector
digital Electronic laser Lightwave (light  Electronic digital
signal interface light source pulses sensor) interface
N LD LYWW W W
- Optical fiber @ <

E/O Conversion

O/E Conversion
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