Introduction

The finite-difference time-domain (FDTD) method is an advanced, rigorous solution to Maxwell's
equations that does not have any approximations or theoretical restrictions. It is a full-vectorial
method that yields all electric and magnetic field components and can account for omni-
directional propagation and scattering. Moreover, the FDTD method can include the effects of
material dispersion, anisotropy and nonlinearities. Because of its generic nature, broadband
aspects and massive parallelizability, the FDTD method is a widely used propagation solution
for a variety of integrated photonics applications. A major limitation is that it can require a
large amount of memory storage and extremely long computation times to obtain accurate,
converged results. Moreover, standard FDTD introduces staircasing when mapping material
interfaces onto a Cartesian grid that can degrade accuracy from second order to first order
and lead to slower convergence, especially for curved interfaces.

Several techniques have been proposed in the literature for enhancing accuracy and improving
convergence [1,2]. All RSoft' simulation tools, including the FullWAVEM [3] tool, use a
proprietary sub-cell meshing technology (also called conformal meshing) when the simulation
grid does not conform to the actual shape of the geometry. The RSoft sub-cell meshing
technology builds on the techniques from the literature and includes proprietary enhancements.
The RSoft proprietary technology provides significantly higher accuracy and smoother
convergence when compared to commonly used staircase approximations. In this white
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