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Abstract

The correlation between eletrical (derivative) characteristics and electro-optical conversion
characteristics of laser diodes has been investigated both theoretically and experimentally with
emphasis on the nonideal behavior. Laser diodes are electrically pumped devices with the current
resulting from the carrier recombination dynamics, and their junction voltage is given by the
separation of the quasi-Fermi levels which are determined by the injected carrier concentration.
Thus most of the information related to laser diode operation characteristics is revealed in the
electrical charactristics which are relatively simple to measure with sufficient accuracy. Therefore
the measurement of electrical characteristics and their derivatives is a very useful tool of laser
diode characterization.
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Table. 1. Laser diode parameters and their

values used in the calculation.
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Fig. 1. Terminal voltage V, dynamic resistance
dV/dl, 1(dV/dl), injeted carrier concentration
N, and optical output power L versus
current | curves calculated with the
generation- recombination current term
taken into account.
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