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CHAPTER 13

THEORETICAL ANALYSIS OF A DOUBLE STAGES ERBIUM-
DOPED FIBER AMPLIFIER

By

Khalid A. S. Al-Khateeb and M. A. Mohammed
Electrical and Computer Engineering Department, Faculty of Engineering,
International Islamic University Malaysia,
53100 Gombak, Kuala Lumpur,
Malaysia

Synopsis

A model of an Erbium Doped Fiber Amplifier (EDFA) configured in Dual Stages (DS)
scheme with Tunable Band Pass (TBF) is presented. A circulator is used to reflect the
amplified signal back to the Erbium-doped fiber and which is incorporated with Tunable
band pass filter (TBF) which filter-out Amplified Spontaneous emission in order to
ensure efficient amplification of the signal as it propagates along the fiber. Laser diodes
operating at 1480 nm with 10 mW and 220 mW are using to pump the double stages. In
addition, design parameters of EDFA are optimized using the numerical simulation of
EDFA rate equation model in order to optimize the performance of the EDFA. Thus, the
proposed amplifier configuration is able to maintain gain of higher than 64 dB for small
signals less than -45 dBm using wavelength 1550 nm. Design and analysis of the
performance of the EDF and enhancement the optical fiber communication system

performance can be achieved by using developed model.

1. Introduction

The availability of practical laser diode pump sources have made EDFAs ideal for 1550
nm wavelength [1]. The attractive features of EDFAs consist in their high gain, high-
output saturation, wide optical bandwidth, low insertion loss, near quantum limited noise,

polarization-independence and immunity to saturation-induced crosstalk [2]. Despite of,
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