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Abstract

We derive analytic expressions for the spontaneous emission spectrum (SES) of a multisection
distributed feedback (DFB) structure device employing complex coupled gratings including the
effects of both facets reflections. The multisection DFB structure device used in the analysis is a
general model which allows the independent phase of a grating in each section, and the sections
without gratings. The expressions are the same as those derived by Makino and Glinski in case
the gratings are index coupled and the phase of a grating in each section, ¢,, is ‘0" which means
the phase of gratings in the device is continuous. The expressions for the SES of a
phase-shift-controlled (PSC) DFB structure device using tunable devices are derived from the
general expressions. The number of parameters of the expressions is reduced by using the
parameter of effective phase shift defined by the sum of the phase shift in a PSC region and the
difference of the phase of a grating in each active region. Equations showing the effect of both
facets reflections and the effective phase shift on the SES are derived. The validaty of the
equations is verified by computer simulations. Computer simulation results also show the
possibility of evaluating the structure parameters of the device from its SES.
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