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Abstract In this paper,characteristics such as single-mode selectivity,chirping (modula-
tion-induced wavelength shift)and normalized output power of photon integrated circuits
(PIC) integrating distributed feedback (DFB) semiconductor lasers and electroabsorption
modulators are analyzed. Characteristics of devices with conventional index-coupled (IC),
quarter-wave-shifted (QWS) and gain-coupled (GC) DFB laser sections are calculated and
compared. The effect of random facet phase is considered and statistic analysis is carried
out. Although chirping of GC-PIC is similar to those of IC-PIC and QWS-PIC, however,
the siugle-mode selectivity of GC-PIC is much higher than those of IC-PIC and QWS-PIC.
Furthermore,in the case of HR-AR coating, which is favorite for high power operation,
GC-PIC shows much higher probability of single-mode operaﬁon than IC-PIC,while QWS-
PIC cafl not be used at all. Considering the simplification of fabrication processing of GC-
DFB lasers without the formation of quarter-wave shifted gratings ,the monolithically inte-
grated GC-DFB laser/electroabsorption modulator is a very promising light transmitter for

optical communications.
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