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Abstract: Fiber Raman amplifiers (FRA) are all-optical amplifier based on Stimulated Raman
Scatter (SRS) generated in fibers, the gain medium of which is the transmission fibers. The advantages
of FRA, such as wide bandwidth, high gain, high saturated out put power, low noise and distributed
amplifying, areideal for use as one of the key parts in the next DWDM transmission system with long
-distance and large capacity.

In this paper, it mainly analyses the theories of FRA and researches the design of pump control
modules in the system . The main research contents are given as follows:

(1) Optical amplifiers are introduced briefly, including the classifications and characteristics. Then
it mainly discusses the FRA about the properties, applications and the recent devel opments.

(2) The essentia theory of the FRA, including stimulated Raman scattering, Raman gain
coefficient and threshold, gain and noise characteristics, are expatiated.

(3) The gain transient effects of FRA and its control method are analyzed.

(4) The design of FRA pump control modules is discussed in detail, including the driver control of
the pump source and the SOPC control based on FPGA. Its control ways are using analog and digital
mixed based on FPGA. The main contents are the whole design of the driver, the design principle of
the partial circuit and the design of SOPC based on FPGA.
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