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摘要 

 
本論文的主旨在研究具環形雷射架構的全光式增益箝制型摻鉺光纖

放大器之設計。首先，在環形雷射架構中應用一個 C/L波段分波器取代傳

統光耦合器及濾光器以達到設計精簡的目的。我們實驗證明此技術應用於

長波長波段之摻鉺光纖放大器的可行性。再者，針對串接型寬傳輸波段之

摻鉺光纖放大器進行增益箝制之設計。藉由將特定波長之光纖光柵置於單

一環形雷射架構，即可同時對 C-band及 L-band達到增益箝制。此外，對

如何抑制全光式增益箝制技術的緩和震盪與靜態增益值偏差效應，我們也

提出利用一個額外波段去補償入射光波段數目減少之光功率。這項技術將

有助於全光式增益箝制型摻鉺光纖放大器之發展。 
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ABSTRACT 
 

In this dissertation, we study the designs of optically gain-clamped 

erbium-doped fiber amplifiers (EDFA) with ring laser structure. First, we 

develop a simplified ring laser configuration using a C/L-band wavelength 

division multiplexer instead of a coupler and an optical filter in the 

conventional ring laser cavity. This technique has been applied in the proposed 

two-stage gain-control L-band EDFA. Moreover, we propose a novel and 

simple wideband (C+L-band: 1530-1600 nm) gain-clamped EDFA by the single 

ring-shaped laser, comprising a fiber Bragg grating (FBG) with the specific 

wavelength and a circulator at the output end. The broadband constant gain 

effect is demonstrated by means of the power transients of the 1547 nm and 

1584 nm probes in adding/dropping channels. Furthermore, we make a study of 

the suppression for the relaxation oscillations and static power excursions. 

These dynamic characteristics are improved by virtue of an extra control 

channel, which optical power is inversely proportional to total input channels. 

This investigation will be useful in the fields of all-optical gain-clamped 

EDFA. 
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