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Abstract

Dynamic characteristics of widely tunable SGDBR/SSGDBR laser diodes integrated with an
electroabsorption modulator is investigated using an improved large-signal time-domain model.
First, wide tuning properties of a SGDBR laser diode and a SSGDBR laser diode are analyzed
respectively and compared with each other. And, intensity—modulation characteristics of a SGDBR
laser diode incorporating an electroabsorption modulator are investigated. It is shown that an
external modulation has the lower frequency chirp by 1/20 for almost same extinction ratios than
a direct modulation, and a nearly transform-limited pulse train can be generated using the optical

gating of an electroabsorption modulator.
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Table 1. Parameters used in the analysis.
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SSG(super structure grating) DBR®] =9
(a) Schematic drawing of a widely tunable
DBR laser diode (b) Reflector configurations
of a sampled grating DBR and a super
structure grating DBR.
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Fig. 3. Dynamic responses of amplitude modulation

and frequency modulation.

(a) a SGDBR laser diode, (b) a SSGDBR
laser diode (c) chirping properties for the
modulation depths in SSGDBR laser diode.
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Fig. 4. Schematic diagram of a SGDBR laser diode

integrated with an external electroabsorption
modulator.
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Fig. 5. The absorption coefficient and refractive
index change of an electroabsorption mo-
dulator.
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Fig. 7. Comparison of frequency chirpings between
the external modulation and the direct
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Fig. 8. The generated optical pulse train(inset) and

its comparison to the soliton.
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