
• Erbium Doped Fiber Amplifiers (EDFA’s) 
– Best performance 
– Wide spread use 

• Raman Amplifiers 
– Used in conjunction with EDFA’s 

• Semiconductor Optical Amplifiers 
– Small package 
– Potential use for low-cost applications 
– Potential use for optical switching 

OPTI 500 C, Spring 2011, Lecture 23, Introduction to Optical Amplifiers 1 

Types of Optical Amplifiers 
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Erbium-Doped Fiber Amplifiers 
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Semiconductor Optical Amplifiers 
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Fiber Raman Amplifier 
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Typical EDFA Characteristics 
Wavelength 1.55 µm 

Bandwidth 30-40 nm 

Gain 30-45 dB 

Pump Power 20-100 mW 

Pump Wavelength 980 nm, 1480 nm 

3 dB Saturation Power 5-10 dBm 

Polarization Sensitivity No 

WDM Crosstalk No 

Noise Figure 4-6 dB 
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Optical Communication Bands 

Source http://www.linktionary.com/f/fiber-optic.html 
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EDFA as a Pre-Amplifier 
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Noise Sources Without EDFA 
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Signal-to-Noise Ratio (SNR) - No 
EDFA 
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Amplified Spontaneous Emission 
(ASE) in the EDFA 
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“Beat” Noise from the EDFA 
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SNR with EDFA Pre-Amplifier 
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• 180 times better SNR with EDFA pre-amplifier 


	Types of Optical Amplifiers
	Erbium-Doped Fiber Amplifiers
	Semiconductor Optical Amplifiers
	Fiber Raman Amplifier
	Typical EDFA Characteristics
	Optical Communication Bands
	EDFA as a Pre-Amplifier
	Noise Sources Without EDFA
	Signal-to-Noise Ratio (SNR) - No EDFA
	Amplified Spontaneous Emission (ASE) in the EDFA
	“Beat” Noise from the EDFA
	SNR with EDFA Pre-Amplifier

