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Abstract

In this paper, we developed a two-dimensional numerical simulator which could analyze the
stripe geometry semiconductor laser diodes by modifying the commercial semiconductor device
simulator, MEDICI. In order to study the characteristics of semiconductor laser diodes, it is
necessary to solve the Helmholtz wave equation and photon rate equation in addition to the
basic semiconductor equations. Also the recombination rates due to the spontanecous and the
stimulated emissions should be included, which are very important recombination mechanisms
in semiconductor laser diodes. Therefore. we included the solution routines which analyzed the
Helmholtz wave equation and the photon rate equation and two important recombination rates
to simulate the semiconductor laser diodes. Then we simulated the gain-guiding and
index-guiding DH(Double Heterostructure) semiconductor laser diodes to verify the validity of
the implemented functions. The results obtained from simulation are well consistent with the
previously published ones. This allows us to know the operating characteristics of DH laser
diodes and is expected to use as a tool for optimum design.
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