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Abstract

In this paper we present for the first time the electric circuit model for direct frequency modu-
lation(FM) response of the conventional distributed-feedback (DFB) semiconductor laser diodes.
Especially, in this paper, the proposed model includes not only the carrier density modulation
effect, but also the temperature modulation effect determining the DFM characteristics of DFB
semiconductor lasers. The DFM response due to injection current modulation was obtained as a
function of modulation frequency from DC to a few GHz. The circuit model representing the
temperature modulation effect is obtained from the structure of DFB LD chip and the simulation
results are compared with the published experimental results. The circuit model representing carrier
density modulation effect is obtained from the rate equations of DFB lasers and the simulation
results are compared with the results that were obtained by the conventional numerical analysis
approach. The results showed good agreements.
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Table 1. Parameters Used in Calculating the Elements of FM Circuit Model of DFB LD,

Notation Pardmeters Values Units
L CdVlty Length 300 | um
- . - e —
W Active Layer deth N 1.5 um
s S | S
d Actwe Layer thckness 1 0.3 ‘L um
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S S . -
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— e |
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o B ] _ _ !
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A ‘ B Lair}g Wavelength M 71754 _L pm J
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b — S e ]
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I | - e e
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[: A Gratmg Perlod () 2422 ; um
- _ e o ]
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) . S i , _ Lo T IR
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