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In,,Ga,As P, JInPFHEL R
> bR (B ) MR H A
E, =1.35+0.668x—1.068y+0.758x +0.078y" —0.069xy—0.322X’y+0.03xy’ (¢ V)at 300K
a=>5.8688—0.4176x+0.1896y+0.0125xy (A) at 300K
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E, =1.35-0.72y+0.12y* (eV)at 300K
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AE, =0.72y—-0.12y* (eV)
AE, =0.47y—0.122y* ~ 63%AE, (V)
AE, =0.25y+0.002y ~37%AE, (eV)
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Ga, Al As/GaAst &l &

> Bl (BETF R A dm s 2K

E, =1.424+1.247X(eV) (x<0.4) at300K

a=75.6533+0.0067x(A) at300K
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FRENBRE (SOA)

%Ei\ \V- AR coating

AR coating

N=
(1) "TEAERBEER B LS,
(2) AR T iA70~100nm (~12THz)
(3) BHERF/N (~1mm) , B FERML

Bl s
(1) P RS EREREE (~1075) , #HERE R, A
(2) W\ S5 ARRB e HRFER R (~3dB)

(3) AN R A TRAEF HOR A e = R 730 (NF~7~9dB)
(4) X Wz E (XGM) FdeZktE, AEHTRZEKHBUK
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Erbium Doped Fiber Amplifier

Isolator Coupler Coupler Isolator

-_

Erbium-Doped
Fiber (10-50m)

A “simple” device consisting of four parts:
5] Erbium-doped fiber

51 A pump laser (to invert the population).

A coupler

An isolator to cut off backpropagating noise
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1530~1600nmZ70nm (~9THz) Ik
ULEC, TItHEE e

O 5XARGTEE

a9 i (~40dB)
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(~200mW)
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O TEZEKBOKR, TTXGMAIIEL: M 53 b B
a9 XF EERE R AR SRS N EARR, EeEH

% R 1) 7



9
T
=
9
-9
9
*
d
Kl
2
»
*
R
2
 d

=1
=
-
=1
=
=1
%
=
=

Metastable
State

1.48-um pump |

rr
Lyl T
A2 I A4
SR
AMyy  §

NV

Incoming
Signal

)‘-0 AN
AU aT At
aVaVaVayl

U Vatag

Output Gain Photon

Photon yyyy plus Signal Photon

Spontaneous Emission
Noise

Gain




EDFA Gain Flattening

Silica bagad FDFA Fluoride gliss hased EDEA

dBm (5 dB/diw}
dBm {5 dB/diw)

150 10 1550 1560 150 150 150 1560
Wavelength (nm) Wavelength (nm)
g1 Passive equalization
— Add dopant: fluoride based EDFA
— Broadband filter (LPFQG)
— Hybrid pump (980nm, 1480nm pump)
g1 Active equalization

— Acousto-Optic Tunable Filter (AOTF)
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Channel separation (THz)
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EDFA vs. Raman Amplifier

s EDFA - Lumped Amplification

Amp Transmission Amp

™~ Span ™~
L L

Signal
level

| ]
» Raman Amplifier - Distributed Amplification

Pump lasers ~ TTansmission  Pyump lasers
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R4 Mach-Zehnder Y& #1152
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E. < E,cos@t+Ap)+ E; coswt—Ag)
=2E, cosAg)cost)

E.=E, and Ag=(7/V.\V()
RV (1)]=R(0)cos(z/V, V()]

Bias Voltage
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Optical Multiplexer Optical De-multiplexer
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BRUSHIMRERE

Multiplexed beam

hy+ haF Ay

Fiber Lens Prism
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> HARAR, SRTAK
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Circulator

BWTILA

BWDME
BWDM2

3-dB Couplar

BWING

BWDM3

BWDINT
BWDIMI
—

Circulator

FBGs: &, A b Ay

B

J-dB Couple

Izolator Circulator

BWDMY
BWIDLI1
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BWDMLS
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