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Abstract 

 

Due to the increased demand for high-operating-speed systems and ultra-compact optical 

devices, nanophotonic waveguides such as Silicon-on-Insulator (SOI) waveguides have been a 

subject of intense interest over the past few years. The ability of SOI waveguides to guide light 

within nano-scale structures beyond the diffraction limit has driven researchers in different fields 

to exploit their unique features. The study and applications of SOI technology has attracted the 

interest of a wide range of researchers in various fields such as biology, physics, and 

engineering. 

 

In this dissertation, asymmetric SOI waveguide is suggested and analyzed. The total height and 

total width of the proposed waveguide are chosen to be 1 μm and 1.5 μm, respectively. 

Asymmetric SOI platform consists of a layer of Silicon (Si) with a thickness of 0.2 μm over an 

insulating material (Silica SiO2) with a thickness of 0.35 μm. In addition, a rib with height of 

0.35 μm has been fixed over the SiO2 layer. The rib is divided into two parts: first part consist a 

layer of silicon that extended over the SiO2 layer substrate and the second part consist of 

(SCHOTT N-BK7) material. Both width and height of the rib of the suggested design has been 

changed many times. Furthermore, the (SCHOTT N-BK7) substrate is replaced by SiO2 and a 

comparison has been made between the two cases. Some properties of SOI slab such as: effective 

refractive index (neff), propagation length (Lprop) and losses have been calculated using the Finite 

Element Method (FEM) in the frequency domain. The proposed design is modeled by using 

COMSOL Multiphysics software .The calculated results of the suggested asymmetric SOI 

waveguide offered a promising solutions for low-cost, flexible design, and compact optical 

communicational components applications. 


