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Modeling of Semiconductor Quantum Dot Passively Mode Locked Laser
for optical communication application

Javad Rahimi', Vahid Ahmadi'*, and Mohammad Hasan Yavari"
'Tarbiat Modares University, Faculty of Electrical and Computer Engineering, Zip code: Y ¥4 1)

"Shahed University, Faculty of Engineering, Zip code:¥YYa)YAZ0)

Abstract- In this paper, a passively quantum dot mode-locked laser (QD-MLL) has been analyzed based on the rigorous
numerical model. The structure is a Fabry-Perot laser consisting of a reverse-biased saturable absorber and a forward-biased
amplifying section. In order to describe the dynamic behavior of the laser, we use traveling wave equations coupled to
quantum dot rate equations. Also, we investigate the effect of negative voltage applied to the absorber section on the mode
locking performance of the laser. Results show that by increasing the negative voltage applied to the saturable absorber, the
output pulse duration is decreased and output power is increased.

Keywords: Finite difference traveling wave, passively quantum dot mode-locked laser, saturable absorber
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