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ABSTRACT

This thesis proposes the use of EDFA to control the two-tone lightwave power
in the new optoelectronic frequency response measurement technique. The technique
uses a Mach Zehnder Modulator to generate a two-tone lightwave signal, which is
used to stimulate the photodiode response. From our previous research, we found that
as the frequency increases the two-tone optical output power of the MZM decreases,
this affect to the measurement accuracy. An EDFA is used to compensate this issue.
The experiment is divided into two stages, to find the best optical input power level
and the best constant two-tone stimulus power level of an MZM by considering the
highest converted RF extinction ratio. Moreover, the effects of EDFA on the two-tone
stimulus signal amplification are studied. The null biasing point of the MZM for two-
tone stimulus signal generation is controlled automatically by using our developed
LabVIEW programming. The optimal input and output optical powers for an MZM
are obtained. The two-tone power is kept constant across broad frequency range. Due
to higher and constant optical two-tone power level, power sensors uncertainties can
be limited. The frequency response results show lower fluctuation. The measured
frequency responses of two tested photodiodes indicate agreement with their
specifications.



