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Abstract

To compensate the nonlinearity of electroabsorption modulator(EAM) resulting from its near
exponential transfer function, a semiconductor optical amplifier(SOA) that has a log transfer function
is used. Since the transfer function of SOA is inverse to that of EAM, the intermodulation
distortion(IMD) of EAM can be reduced by cascading SOA to EAM. Also, the RF gain can be
increased by the optical gain of SOA. For these reasons, spurious free dynamic range(SFDR) of
EAM is enhanced by connecting SOA to EAM in series and operating in gain saturation region. To
improve the nonlinearity compensation of EAM, the increased gain of SOA is required and the slope
of gain saturation, the ratio of gain to input SOA power, needs to be steep. However, signal
spontaneous beat noise that is the dominant system noise increases in proportion to the gain such
that the SFDR of EAM is reduced. The higher the gain of SOA is, the more ASE is increased. Thus
the noise level of system is increased and the following SFEDR of EAM is decreased. The slope of
gain saturation region and ASE of have trade-off relation and the optimization is achieved at 8dB
optical gain. 9dB enhancement of SFDR of EAM is obtained. This scheme is easy to embody the
linear EAM and the integration with three components (DFB-LD, EAM and SOA) offers many
merits, such as low insertion loss, low chirping and low polarization sensitivity.
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