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Static and Dynamic Behavior of Tunable DFB Laser based on
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Abstract A longitudinal modal transmission-line theory(L-MTLT) to analyze the static and dynamic behavior of
two-section distributed feedback (DFB) lasers is used. The characteristic impedance and equivalent propagation
constant of DFB structure with active layer are derived from L-MTLT. A two-section DFB laser is analogous to a
transmission-line network, in which each section is described by transmission-line block corresponding to the
equivalent factors. The longitudinal resonant condition of DFB laser based on equivalent transmission-line network
is used to reformulate the rate equations so that static and dynamic behavior of two-section DFB lasers with active
layer is demonstrated and analyzed accurately.
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Fig. 1. (a) Geometry of two—section DFB laser,
(b) the equivalent transmission—line
network of DFB laser, and (c) the side

view of DFB structure.

E 1. DFB Z{0|X2| E4Z2 Mol ALZE He 2t

Table 1. Parameter values used

in the analysis

of DFB laser.
Spontaneous emission coefficient (A) 1x107° 1/s
Carrier lifetime (1) 3x10°s
Gain parameter (gy) 3x107"¢ cm?
Transparency carrier density (No) 1.5x10"® cm™
Linewidth enhancement factor (ay) 4.86
Emission wavelength (ig) 1.55 um
Laser length (L) 400 pm
Refractive index & thickness 3.17,
of cladding layer (ng, tus*tg) 0.29 um
Refractive index & thickness 3.4,
of guiding layer (ng, t) 0.1 pm
Refractive index & thickness 3.45,
of active layer (na, ta) 0.18 um
Refractive index & thickness 3.17,
of cladding layer (ny, tdn) 0.2 um
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