OptiChe komunikacije
Predavanje 0:

Linearne lastnosti svetlobnega viakna



SiO,

— ’ . o
Er_Er +.] Er

n=ny+jn,

|

-

F
€ N
' r l \
n — \/C L l A

A :

realni

sledi rezonanca
miruje
imaginarni




n=ng+ jn; mikrovalovi

A cmvalovi
/ THz
radio
realni
........ o
imaginarni
/\ izgube

SiO,
vidnalbliznja IR
IR
uv
\/

zarki X




log(all) I

A »@p:qf“ 1.55um
< \ —0.2dB/ km e
Rayleigh L 27um rezg;zocznce
—0.4dB/km ’
+necistoce
uv
rezonance
SiO,
Rayleigh
_=
/l .

// / \ >




\\

\\

A\

//

uv

//

-,

\\

dw

ap
2

Uulv IR

-

A\

N\

//

/!

-



t,= steklo SiO,
A hy~1.2Tum
uv
A tBARVNI
y
P

barvna razprsitev ( chromatic dispersion)

At gy =D-1- AN

IR
D= koeficient barvne razprsitve
S 6 S
D|—£—|=p [ 107
nm-km m
D
A tmnogorodovni > A 4 BARVNI >A 4 PMD
-\,

AN



steklo SiO
p|—£ :1)[10612 2
nm-km m
A viakno G.652
20 | HE, (LP,,)
D~17 psl(nm.km)
10_
1.3
0 p 1.1 1.2 _
I I ' I I I I A m
’ A 14 15 16 1. olwm]
-10
valovod G.652
HE
1.31um
|D|<2 ps/(nm.km)




FP laser (cenen!)

N=1.31um( I okno)

elektricna
modulacija

AA=3nm

FP laser

ON |OFF

[=50km
|D|<2 ps/(nm.km)

At=2-50-3 ps=300ps a,3~—20dB

C:L:I.leit/s>622Mbit/s

3At

N,=1.55wm (Il okno)
D~17 psl(nm.km)

vse ostaloisto !

At=17-50-3 ps=2550ps

1
=——=130 Mbi
C AL 30 Mbit! s

a,ss~—10dB

n?odulac{ja



A f laser< IOMHZ

DFB laser > EOM >0N/OFF
modulacija
\
AfNC>>Aflaser
elektricna
modulacija
D-Ih 1
5 =S At=D-1-AN= “C~—
O_f Co C
dh ¢ C=$(manj stroga zahteva)
df £
[=50km D~17 psl(nm.km)
3.2 3.2 N,=1.55um (I okno)
Ah=—A f=—0C .
“o “o C:\/ ~— ~12Gbit/s
2
D-l-\,



N,=1.55wm (Il okno)
D~17 ps/(nm.km)

_ %
D-C*\;

C=2.5Gbit/s > [~1200km

C=10Gbit/s > [~73km

C=40Gbit/s>[~4.5km

Protiukrep : analogni FDM = WDM (Wavelength Division Mux )

N 1=50km } 1=50km } 1=50 km %
— =50 km

By 1=50km I@ 1=50km I@ 1=50 km N

SI=N-l .., =5000km C=1.2Gbit/s??? Resitev 1990

odseka

viakno G.653??7?



: lakno G.652
ps |_ 6 S5 steklo SiO, v
b nm-km _D[IO m’ HE,,(LP,,)
A
20 | viakno G.653
Dispersion
Shifted
10 | Fiber
DSF
0 1.1 1.2
7 ‘/ 7 > olwm]
-10
valovod G.652
/ HE |,

valovod G.653



AN G.652

Dispersion
Flattened
G.653 Fiber
w
G.655+ NZDSF G.654

obcutljivo na ukrivljanje !

n(x)

> A X G.652
Dispersion
Shifted G.654
Fiber | ' |
DSF |

nelinearni pojavi!




s s viakno G.652
P nm-km]:D[lo ; HE(LP,,)
A
20
D, =%4...7 psl(nm.km)
10_
1.3
0 1.1 1.2
g -l
—10 Non—Zero
— Dispersion
Shifted
Fiber
NZDSF




— — NZDSF —
. [=50Fkm I I [=50Fkm »
+ NZDSF
- [ =50 km
By /=50 km I‘} 1=50 km I‘} [=50km |
D~17 ps!(nm.km) E sprejemnik
I1>50k E
TX - IOA\ OA RX
G.652 1 @ >
: K
D ,.,~—80 ps/(nm.km) E DCF
Dispersion
(all) ,op~—1dB/km Compensation
Fiber

D-l1+Dpp-l =0



X

[,=50Fkm

Mesalnik ?

X

i

[,=50Fkm

‘F<f>| @ fLONZfSignala
A
A

A | A

Mid — Point Spectral Inversion

f1ol2

>/

RX




Opticni
cirkulator

T =uglasevanje

Kompenzacija barvne razprsitve z uklonsko mreZico
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