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EDFA (Erbium Doped Fiber Amplifier) Tutorial

Introduction
Erbium-doped fAber ampiiffery are the by far most important fber amplifiers In tha context of
fong-range oplicel Aber commurications; they can ofclentty ampity Bght in tha 1.5pm
wind elengrih reglon, wihare felecom fbers hays their loss minimurm,

Setup and Oparation Principle

A typical satup of 8 simple erbiurm-doped fiber amplifier (EDEA) s shown in Figurs 1, Its cors is

ﬂuwmdnmwﬂcﬂﬂhu.muhmllhﬁlmhuhmmmmuu
activa fiber |8 “pumped” with Ight from two laser diodes fhidimcionsl pumping), ithough
imidiractional  pumping In e forward of backward  directon  (eo-directionsl s

counter-directional pumping) Is afss very common. The pump light, which most often has @
wavalangth arcund 980 nm and aomelirmes around 1450 i, exdies the eitdum lons [Era+)
o tha 411372 stats (In the cana d'ﬂ!ﬂl—rmpth‘rplﬁgvh#lﬁﬂ}.ﬁmﬁ}uuhwm amplily
l!ﬂ:‘lh‘llhu 1.mmﬂummmmmmlummmmwﬂﬂu
manifold 41152 (See slso Figurs 1 in tha arfide on arbiumn-dopad galn moda.)

Flgura 1:

Er™ dichreke
A

ellehribe
pump [5]
coupler coupkr
LD - I
A0 himy Q80 nm
:Th:m shown also confaing twe “pig-taled™ ihber-coupled) oplical Isolators. The izclator of
l_npr.rl prevents Hght onginating frem amplified apontanecus uﬁmm-l‘rm dishurling an
Previcls siages, whareas that al tha oulpedt suppresses lasing (or possibly oven destruction) :

cullped Bghd B reflecied back o tha amnlifier
i = » Without Isolators, Ebe_r amplifiers can ba soneithve

Apar from oplleT ol aters, variows olher components can be contalned In a commerclsd
;;ﬂﬁT. F-r:r axample, thern can bo flbar couplers and phaoto detectors fer monitond nsib;
Br
oase vels, pump lasor diodes with corfrd elecironics and galn-Aatiening ﬁlrlllj;I F
p arly compact packages, varous patilve oplieal CoOmponents can ba mrnhh:;a;- %
rlo a

bhedoniz infegrated dircuit inanar §ght wave circud),

Exfiber Optical Techndlagles
Tel fFan: +H5-571-56878053 £.mail- ﬂﬂ-hﬂﬂﬁtﬁr':ﬂhh Fib
L - wWwhw e liber domy
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