Joogooougogd

00000000 000000000WO0000000 "00000000 00000000 °%00000oog?
coooooobooooocobooobooooboo ooboboooobo oobooooboo oboboooboo bboooooo

Ultra-Fast Automatic Gain Controlled Optical Fiber Amplifier
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0 With the growth of photonic networks, high-speed automatic gain-controlled optical fiber amplifiers[1 AGC-
EDFAs[ are required to suppress dynamic gain transients caused by the rapid change of input power level to
the EDFA. We developed the AGC-EDFA using high-speed VOA and measured its transient performance in a
40-channel add/drop operation. Thanks to its high-speed response, good transient suppressions were obtained:
settling time of less than 3u s and gain excursion of less than 0.8 dB for the adding condition and settling time of

less than 20p s and gain excursion of less than 1.2 dB for the dropping condition.

g o 0O 0o

gbodobdobobobbuobuoobooboobooo
goooboobobbobuooboobooboooo
0000000D0ODODODODODODO Reconfigurable Optical
Add/Drop Multiplexerd ROADMO [0 Optical Cross
Connecti OXCOODODOUOODODOODUOODOODOOO
godobobobooooobobboooooooouo
000000000 AddOO OO0 DropOO00o0gogd
go0o0ooooooD0ooooooDooooooooo
0o00ooooo0oUooooooooooooooo
0 Erbium Doped Fiber Amplifier0 EDFADOOODOO
oo o0 EDRFODOODOOO
Oo0oO0oo0ooDoOO0OO0OOAdd/DropOO0O0QooononOO
gooUooUoooooopDooooDOooooooooo
0o00o0dooooooooooooooooooao
gobodobboobouobouobdo EDFAODDOOO
0o0dooooooooooooboooooooogn

10000000
2000000000000
3oooooOoooo
s000O0O0OOoOoooo

00000000000000000 Automatic Gain
ControlJ AGCOO OO OODOOOO

UOEDFAO 0000000 ODODDODOODOOOOO
U000 LDODDO0O0O000DO DD Feed Forwardd
FFOOOOODODODODO'™UOUOOUDODOEDFADDOD
0000000000000000000000000
000000000000 0000000000000
O00000OO0ODODO0OO0OO0O0OEDFAOOOOOOOOO
00000000000000000000O0 Feed
BackDFBOOOOODDOOODOOOODOOOODOO
000000000000 0000000000000
000000000000 0000000000000
OUUD0O0DO0ODOODOFFOOODOOD EDFAODODO
000000000000 00000
0000000000000 00O00O0000000
0OFFOOODOOD LDOODOOODOOODOOODOO
00O Variable Optical Attenuatord VOAOO OO O O
U0 EDFADDDDODODD*0000D000Ooo
0000000000 O0 Automatic Gain Controlled
EDFAOAGC-EDFAO0 O O0O0OOOOOOOOOO
ooooo



2009 vollDDOOOOOOOODOOOOOOOODOOOOOOOODOOOOOOOODOOOOOOOODODOOOO0OD 1160

20000000000 boboooboan

OoOOooboboO0ooo0oO0O AGC-EDFADDOOODOO1O
0oO0odo AGC-EDFAD FFOO EDFAOOO VOA
Cob0O0oooO0OO0oOooDbOO0OO0OO0AGC-EDFATODOOO
oOoO0O0oO0oo0EDFOOOOOOOOOOOOCODOOO
obObOoovoOAUDODOOOOUOOODOUOEDFDO FFOO
UrFBOOOODOOOOOOSumOOO LDODOOO
tooddoooooobooooooooo1ombobooo
o0 voAUOOOOOOOOOOoOOoooOoOooooo
ooobOorBOOOOOO

002000 AGC-EDFADOOOOOOOODDOODOO
O0O0O0o00O00 Add/DropO0000O00O0O0OOO
coobOo0oOooooOO0OO0OFFOOOOODOO LDOO
OEDFOOOCODOOOOOOOOODOOOOOOOO

Feed Forward + Feed Back J

oo

|_

00000 AGC-EDFATDDOOONO
Fig. 1. Configuration of Ultra-Fast AGC-EDFA.

Feed Back 0 J

Drop Add

A

ooog
\ 4

EDFA
oo

VOAO OO
o00o0ooooooo

S, ooooo
EDFA H

oo

v

ooo

g2000o0ogoooo
Fig. 2. Suppression of transient response.
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Fig. 3. Transient performance measurement system.
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Fig. 4. Transient parameter.
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Fig. 5] all Transient performance at feed forward
controlled EDFA output for the adding condition.
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controlled EDFA output for the dropping condition.
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Fig. € all Transient performance at VOA output for the
adding condition.

5r 70
a4 >am -10
40ch 1ch
3r \ v} -20
ad
o 2f 1780 0o
0 a
0 1530.33nm 0
O 1 -40 O
dBO 0 dBmO
(0] -50
-1 -60
1548.51nm
1561.42nm
-2 1 L L L L -70
-200 0 200 400 600 800 1000

oooOpsO

O06ebdiOVOAODOODODDODOODODOmMIDropO OO
Fig. 61 bl Transient performance at VOA output for the
dropping condition.
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Fig. 7. Gain excursion of survival channel.
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Fig. 8 all Settling time of survival channel for the
adding condition.
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Fig. 8 bl Settling time of survival channel for the
dropping condition.
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Fig. 9. Gain error of survival channel.
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