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CONCEPTES BASICS
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Parametres Caracteristics

» Ample de Banda d’ Amplificacio
Guany

Factor de Soroll

Frequiencia de Treball

Potencia de Saturacio

Rapidesa ON/OFF

Dimensions

Cost

V VV V V V V
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Aplicacions generals de I’amplificador optic
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Pre- TX () e RX ||
Amplificador Optic i Optic | |
Post- | i
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Amplificador X () | o f\/ ﬁ
|

de LAN Optic
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Tipus d’amplificadors optics
> Amplificador Optic Semiconductor
» Amplificador Optic de Fibra
» Fibra Dopada (EDFA)
» No Lineal (Raman)
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Guany de I’Amplificador
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Saturacié del Guany
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Saturacié del Guany
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AMPLIFICADOR SEMICONDUCTOR

Principi de Funcionament del SOA

-

Laser Diode

 — N

Amplifier

Mirror o
Partial Mirror Anti-Reflection
Coating
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Tipus de SOA
» Fabry-Perot (FPOA)

» Reflectivitat 30% Laser per sota del
> BW petit (10 nm) llindar

» Guany moderat (15 dB)
» Sensible Temperatura

» Ona Progressiva (TWOA)
» Reflectivitat 104, 10
» BW elevat (40 nm)
» Guany elevat (25 dB)
» Poc Sensible Temperatura
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Equacio de Ritme (passada unica)

N 1 N R, =gvS=Tav(N-N,)S
ot qVv > T, S = L [fOtO“S} densitat de fotons
v hf Wd m?’ incident

Regim Estacionari
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AMPLIFICADOR DE FIBRA DOPADA
Esquema del DFA
Input signal Amplified
1530nm - 1570nm  increasing signal level ——~  output signal
—- N ———-
/ 980 nm T
149%rnm
Power Fibre containing
laser erbium dopant
(pump)

Tipus de Dopants

Erbi = 3a Finestra

Neodimi = 2a Finestra
Praseodimi = 2a Finestra
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Mecanisme d’Amplificacié

Erbium energy-level diagram

#UPC
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Arquitectures del EDFA

Codirectional
Pumping

Counterdirectional
Pumping

Dual
Pumping

OF: Optical izolator
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() Pump laser
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WSC: Wavelength-selective coupler
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-
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(%7) Pump laser
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Pomp laser
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Eficiencia de Conversio i Guany

c,. parametre d’emissio de I’Erbi
p: Concentracio d’Erbi

Jdo =pC, > GO =exp[pceL]

Gain vs Output Power

Gain vs EDFA length

Poymp=53.5 mW

39 MW o E
245 m¥ ""“‘xﬁh
115 mW -.E
[ ] h

\ 5 10 s 0 5 10 15
Amplifier Length (m) Output signal power (ABm)
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EDFA vs SOA
SOA EDFA

»Guany - 15-20dB

» P. Saturacié - 8-10 dBm
» Soroll = Elevat

» Polaritzacio -> Sensible
» Crosstalk - Elevat

» Velocitat - Rapid

» Tamany -> Petit

» Cost = Moderat

»Guany - 30-40 dB

» P. Saturacié - 20 dBm
» Soroll - Reduit

» Polaritzacio = Indep.
» Crosstalk - Reduit

» Velocitat = Lent

» Tamany - Gran

» Cost = Elevat
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SOROLL EN AMPLIFICACIO OPTICA

Amplified Spontaneous Emission (ASE)

La recombinaci6é espontania dels parells electré-forat
en la zona activa dona lloc al ASE

=
I

g —10F
o
g. ASE
=30
gl /\ ”_\
-~} | | | | | | | |
1.48 1.50 1.52 1.54 1.56 1.58
Wavelength {(sum)
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Espectre ASE

Pout = GPin +SASEBO <« SASE(f) = hf [G(f) _1] nsp = I:)ASE/BO

n —_ NZ > 1 , . ey N
sp N, —N, =1 factor d’emissid espontania
senyal \\\\\\\
— e D
T Bo ! Be
|
soroll

\

itotoc(Es'I-En)2= E_: + Eﬁ +2E3En

SENYAL SOROLL BATUT
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Espectre ASE

-2\ _ 2 _ 2 2 2 2 y)
< I tot > - cstot_ csshot—s-l- o-shot—ASE"' 0-s_ASE-l_ 0-ASE—ASE + c)-T

0-szhot = 0-szhot—s + 0-fhot—ASE = 2CI?R(GP ASEBO ) BE

= 4R°GP, S B, =4R°GP, hf(G-1)n _B,

S ASE ASE

ASE

2
Chse_nse = 4R?S% B B.= 4R’ hf (G0N | B,B,

=4(kBT F. B,
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Factor de Soroll

(i) . (%GR, _®P, G
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Degradacié de la SNR en un Enllag

F F F -
Fr=F+2%+——+-+ N N: Nombre d’amplificadors
G, GG, G,G,--Gy. en cascada
Distance along the fiber ———
o) = SNR Signal power 38
a o —130
2 1% 8
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Sensibilitat en Pre-Amplificacié
W, =RGF, B, =0 Estadistica
U . 2 aussiana
G, = \/GS—ASE + O pse_nse Oy R O pqe_asE g
B =Ky SRGI:)in

Q

G, +0, \/49%262thf n,Be +4%°G’[hfn, ] B,B, + \/4ERZGZ[hf n, | BoBe

P, =4hfn B.| Q*+Q/Bo /B | .

P.=2hfn. B.[0?+0Q./B./B. |
a sp E_Q Q O/ E_ Q=6,nsp=1,Bo=BE

<na>= hfzaBE =nsp[Q2+Q\/BO/BE] <na>=42 [Lil:]
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Millora de la Sensibilitat en Pre-Amplificacio

AQO  Dominas-ASE i ASE-ASE PIN Domina Termic
u'l =SRG'Pin ”1 =§RPin
G, \/GSZ—ASE + GiSE—ASE G, O
u'O =0 ”’0 = O
G, ~ \IG,ZASE-ASE O,=0

Gs—ASE = 4§RZGPinhf (G-1) nSpBE

2
Onse_nse = 4% [hf (G-1) nsp] BoBe

o; =4(k,T/R,)F,B;
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ul SRI:)in SRI:)in
Qe = 20 B 26 - k. T
toT 2 |47BF,B,
R
L
p RGP,
Quo = —

= - . 2
o, + 0 \/GS—ASE + O ase_ase T Opse-ase

Condicié de Millora de la Sensibilitat Qao > Qpin P = lp_

I:)in SRI:)in
>

J4P,hfn B +a[hfn, BB, +,4[hfn, BB, 20T

2 2
N - Y - p<— 21 _% [B /B
P'”<§RZBEhfnsp an Bo/Be * ®Bhfon, R o/Be
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