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This paper proposes the segmentation model of the travelling wave-semiconductor optical amplifier (TW-SOA) or simply 
(SOA) including the impact of the amplified spontaneous emission (ASE) noise, which is the most important key 
characteristics that has a clear impact on its performance. The model is used to analyze the direct effects of the input 
parameters (input pulse power, bias current and input signal wavelength) on the signal gain. These important parameters 
used to characterize the SOA are represented in case of launching a single Gaussian pulse and also a packet of pulses. 
This investigation introduces the optimized conditions required for the SOA to maximize its gain for amplification and also to 
optimize its nonlinear characteristics when used in optical switching. 
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