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Erbium-doped fiber amplifier with mid-stage access and
automatic gain calibration
WU Xiao-yan ,REN Hai-lan
(Wuhan Research Institute of Posts and Telecommunications , Wuhan 430074, China)

Abstract: In order to adjust the gain automatically under different environmental conditions, an erbium-doped fiber
amplifier (EDFA) with mid-stage access was introduced, which had two amplifier stages and variable gain within a certain
range. To achieve the purpose of automatic gain adjustment, the method of automatic gain calibration was adopted. After
theoretical analysis and experimental verification, the data of gain calibration and verification of the EDFA with mid-stage
access were obtained. The results show that the data of automatic calibration has high accuracy. This research is helpful for
EDFA to achieve automatic gain control rapidly and exactly.
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Fig. 1 Configuration of MSA
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Fig.2 Optical schematics of EDFA module
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Fig.3 Flow chart of automatic gain calibration
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Table 1  Result contrast between gain calibration and verification in high input
parameter (o C, gain/dB input/dBm  F,/dB  F,/dB  ASE/dB I,/mA I,/mA
calibration 5054 10571 38.19 -15.40 4.11 0.17 257.5 876.9
verification 5123 10487 38. 12 -15.39 0.94 4.13 0.26 260. 8 870.6
accuracy 42 84 0.07 0.01 0.09 0.02 0.09 3.3 6.3
Table 2 Result contrast between gain calibration and verification in low input
parameter C, , gain/dB  input/dBm  F,/dB F,/dB  ASE/dB I,/mA 1,/mA
calibraton 1198 1027 38.13 -34.80 4.53 7.72 61.9 88.0
verification 1198 1034 38.08 -34.81 1.26 4. 65 7. 66 61.9 88.0
accuracy 0 7 0.05 0.01 0.13 0.12 0. 06 0 0
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