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We have numerically solved rate-equations of semiconductor optical amplifier (SOA) to understand the characteristics of SOA.
The rate-equations we have used can describe injection carrier density, amplified spontaneous emission and signal photon density
in spatial and time domain by dividing the cavity into multi-section. We have investigated injection carrier density, amplified
spontaneous emission and signal photon density as a function of position and time in the case of single channel input in the form
of square pulse. Also we have analyzed the non-linear phenomena of SOA in the case of injecting multi-channel wavelengths as in
WDM. Intermodulation distortion (IMD) caused by beat among channels has significant effects on the signal distortion as the
channel spacing becomes narrower, and channel crosstalk becomes larger as the power of signals increases. In the case of the
injection of another CW laser whose wavelength is far enough from the signal wavelengths, the crosstalk and the output signal

distortion can be significantly reduced.



