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In this paper, we present a simple analytical model to characterize the effect of fiber chromatic
dispersion when using a multisection distributed-Bragg reflector (DBR) semiconductor laser as a
millimeter-wave optical transmitter in a millimeter-wave fiber-radio system. We characterize the
dispersion penalty of the laser as a function of the laser operating conditions and establish that
the penalty is dependent on the distribution of optical power among the modes in the laser
output. This, in turn, is dependent on the spectrum-filtering property of the laser DBR section
and the gain profile of the laser. In addition to the dispersion penalty, the stability of the
generated millimeter-wave carrier from the multisection laser is investigated, including the
detected RF power and resulting phase noise. We establish that a compromise must be made
when finding the optimum bias condition of the laser which provides minimum dispersion
penalty, maximum received RF power, and minimum phase noise of the generated millimeter-
wave carrier.
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