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Dynamic Behavior Modeling and Analysis of Composite Resonator Vertical
Cavity Laser

Sina.Entezam, Abbas.Zarifkar, and Mohammad Hossein.sheikhi

School of Electrical and Computer Engineering, Shiraz University

Abstract- we present a new model for analysis of the dynamic behavior of a Composite Resonator Vertical Cavity Laser
(CRVCL) based on the rate equations for carriers and photons. By using the presented model, the light — current
characteristic and also the laser transient response is simulated. Our model requires simpler mathematical calculations
compared to previous works and give a good visual comprehension of the laser function according to the coupled rate
equations. The results of the model are shown to be in good agreement with other analysis methods.
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n Current-injection efficiency 0.86
A Lasing wavelength 850nm
Vactl Top cavity active region volume 1.2e-18m°
Vact2 Bottom cavity active region volume 2.4e-18m°
T Optical confinement factor 0.0382
Vg Lasing medium group velocity 0.8e10cm/s
4 Optical standing wave overlap factor 0.5
T Carrier lifetime 2.6ns
“p Photon lifetime 2.5ps
g Gain fitting coefficient 800cm*
Ny Optical transparency carrier density 2e18cm’®
N ¢ Un pumped gain fitting parameter 1e18cm™
& Phenomenological gain-saturation 1.1e-17 cm®
p Spontaneous emission coupling factor 0.001
¢ Output-power coupling coefficient 0.4
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