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Abstract

Among various wavelength conversion technologies, that using the cross-gain modulation in laser
diode makes it possible to deal with the high speed signal quite simply and efficiently. In this paper,
presented was the applicability of an improved time-domain large-signal dynamic model as a CAD
tool to analyze the characteristics of SSGDBR(Superstructure Grating Distributed Bragg Reflector)
laser diodes used for wavelength converters. Using this model, it was shown that this kind of
wavelength converter can provide the widely tunable wavelength conversion of the high speed data
above 10 Gbps. We also investigated the effect of input optical power and the bias current on the
characteristics of the device such as extinction ratio and eye diagram. The modeling results show
very similar trend to the experimental reports.
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Table 1. Parameters used in the modeling.
Effective Group Refractive Index (n,) 37
Waveguide Confinement Factor () 0.02
The Imaginary Part of the Coupling Coefficient (€} | 70em™
Spontaneous Recombination Coefficient (B) 10x10™em’s™
Auger Recombination Coefficient (C) 1.3x10 Zer’s™
Transparency Carrier Density (No) 1.5x10%m’
Linewidth Enhancement factor (@) 32
Waveguide Loss in the Lasing Section (a;) 10cm™
Effective Phase Refractive Index 3283
Spontaneous Coupling Factor (8) 05x10
Gain Suppression Coeff in Gain Section (¢) 9.4x10" e’
Differential Gain in Gain Section (Ag) 6:0x10 e’
Carrier Lifetime 1 ns
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