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Abstract

Based on the close correlation between the optoelectronic and electrical characteristics of
laser diodes, this paper is to present an exact model for electrical characteristics of laser
diodes with bulk active layers so that the optoelectronic characteristics may be estimated
from the electrical characteristics, Among the considered models, the most exact model is
shown to be one which uses the Fermi-Dirac integral and the bimolecular recombination
and takes into account the energy-gap shrinkage with the injected carrier density.
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Table 1. Laser diode parameters and their
values used in the calculation.
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Fig. 1. Laser diode static characteristics
calculated under the assumption of
constant carrier life time, exper-
imental approximation for the
junction voltage, and no nonra-
diative recombination and leakage
current terms,
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