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Abstract

We present various optimal grating structures which give the low threshold gain, good
modulation characteristics, small effective linewidth enhancement factor, and large fabrication
tolerance in complex—coupled MQW DFB lasers with absorptive gratings. To obtain these, we
calculate the complex coupling coefficients using the extended additional layer method and the
threshold gain including the modal loss in the absorptive grating region for rectangular and
trapezoidal gratings. Based on the comparison of the results for various possible absorptive grating
structures, the design guidelines are presented to obtain the low threshold gain or large fabrication
tolerance. Among the grating structures studied, the double grating structure consisting of the
absorptive grating on the index grating has the largest fabrication tolerance for the threshold gain
and the coupling strength. The fabrication tolerance for the coupling ratio is very large for all the
grating structures studied.
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Fig. 1. Schematic illustration of complex-coupled
DFB lasers with absorptive gratings
(Absorptive material resides in the region
@, ® or ©).
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Table 1. Thickness and refractive index of each layer used for the calculation in complex-coupled DFB

lasers.
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Table 2. The modal loss, normalized
threshold gain and confinement
factor with the grating depth which
gives the coupling strength of 1.5
and coupling ratio of -153 when
the thickness of space layer, ¢, is
0.1gm and 0.3um, respectively.
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