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Improvement in Characteristics of Optical Fiber
Amplifiers by Using the Residual Pump Sources
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The paper investigates on improvement in two kinds of optical amplifiers characteristics using the
residual pumping sources. The first part is to design a C+L band erbium doped fiber amplifier (EDFA)
in a parallel-pumping loop-back scheme. For the C-band EDFA, the pumping laser is forward pumping;
For the L-band EDFA, the optimal configuration is based on the utilization of two-stage pumping
laser diodes. After reuse the residual pumping power, the improvement in gain and noise figure (NF)
are realized. The second part is focused on high-efficiency Raman fiber amplifier (RFA). By setting
up reflection route on the structure end, pumping efficiency is improved by the double-pass gain
medium scheme for both signal and pump source. The efficiency of pump laser used in the structure
is 69% higher than that of the conventional configuration. A higher gain and lower NF is achieved.
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Distributed Gain vs. Discrete Gain
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(a) C band EDFA

1530~1565 nm

1480nm
LD-250 mW

—Oﬁ : WDM Coupler DCF: dispersion compensation fiber
_@: : C/L WDM Coupler 1SO: isolator
EDFA: erbium-doped fiber amplifier OSW: optical switch

RFA: Raman fiber amplifier

________ 1 nleoe
| ' [1]8o
©— L-band EDFA

L ! OSA
—O= : WDM Coupler EDFA: erbium-doped fiber amplifier

—=J= : ¢/L WDM Coupler 150 isolator

—O= : WDM Coupler EDFA: erbium-doped fiber amplifier
—J— : C/L WDM Coupler  1S0: isolator

|
L-band EDFA
________ ! OSA
—Oﬁ : WDM Coupler EDFA: erbium-doped fiber amplifier
—<J— : /L WDM Coupler  ISO: isolator
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Gain vs. Wavelength
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AR SO 2RI S 3 5 S RE TR 2 A1
BEOEBIORERAESE - Fl S RO SR A U
SRR AR S - AR FUE L= EICR
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3 BIR | BEEE—E 0 SEEHSRAIAT R 2 RCHR 3
ME AR 1 HERHE | fEE AR 2 FERERL
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OCl: circulatorl

OC2: circulatorl

DCEF: dispersion compensation fiber
PC: polarization controller

SMF: single mode fiber

1SO: isolator

12. # B = double pass B 5224 12 Rk 7 X %
FACES S

—R o [@ 13 AR RIS SR S B O 28
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SR FRCR B A LR 169% - 1B IRZEREH
BEMIER S 135% > TPTARTERT 34% HIRER |
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HIZREOEIR - Bl — B S DR A RO IR R 154
Al Gt R R DR E A -18—-21
dBm [ RANFEIASE > REREBEEE R
ARSI TEETOAE ~ 50 km BEREOEHE K 12 km 1L
HHECEER . % o RIS EEmgnS +a
#E (loss) » ARMEEMEIMERILBREBR RS
I B AE B EA R TGS SR - — MR RS
FEARBIOR B 2 FERFE R SRR FE 2 (equivalent

DCF1 DCF2  SMF2 OSA

A
*)\ | DCF: dispersion compensation fiber

| OT :1495/1550 Raman Coupler SMEF: single mode fiber

I1SO: isolator
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noise figure, NF,,) * { Friis ZAF\ (Friis formulation)

A DR R RS

NE 1+3&&

— 15
" G, GihvB, (15)
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HHIBEER - B, RtV EHIAETE o TR DARE R =
BAFEEE 4% (Raman on-off gain, Gy) FISEHAEREIE
BEISETER (Page) MRS ROEETEEL -

B MIEZ T DURA BRI EERE 5T ES (optical
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TR AR S0EROR SR - BT Eh—R
B GETAE) B - EBORRG B I
AERMA R ESoR Z #IEER > RILHEERTE
B2 By on-off gain FYSERGERHFE A (15) =X -
B EATE AR/ E AMRIRE R —2EM - B8
MR SRS » Pt DAB EE R A2 D BRI
REsFonHVHERIEEAHE - B 15 Al AR A
0 dBm * {E=HIEIE N2 double pass B 2R
WIS HAEHIE 7.8 £ 9.6 dB » Ui H.
{EF R 1601 nm SIS EUIE » FhiE 12 7Y
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RGN R B Y -
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