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See Tutorial Video 2

z=1.5 um , ,
Silicon slab
n=23.5,
d= 150 nm
zo=12.5 nm
z. =0 nm
Z * 0

=-1.5 um

Spatial discretization: 25 nm
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zo=12.5 nm

ZO=O nm

» Basic FDTD simulation: no subpixel
averaging; uniform grid
» Spatial discretization: 25 nm
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1D Yee lattice with spatial dielectric distribution

Maxwell’s equation in 1D:
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* Dielectric constant is allocated together E.[m+ 1]
with electric tield
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» Basic FDTD simulation: no subpixel | , \“"'Xi

averaging; uniform grid 200 300 400

» Spatial discretization: 25 nm Frequency (THz)
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How dielectric constant is assigned to Yee lattice?

Lir | Silicon layer: 150 nm :

-/5 -50 -25 0 25 50 /5

6 grids assigned to silicon: 6X25 nm =150 nm

® CE-grid
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How dielectric constant is assigned to Yee lattice?
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» Basic FDTD simulation: no subpixel |

averaging; uniform grid 260 300 400
» Spatial discretization: 25 nm Frequency (THz)
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How dielectric constant is assigned to Yee lattice?

Jir | Silicon layer: 150 nm L i

-/5 -50 -25 0 25 50 /5

/ grids assigned to silicon: 7X25 nm =175 nm

® CE-grid
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How dielectric constant is assigned to Yee lattice?

Analytical:
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Important to understand how dielectric
constant is assigned to Yee lattice

Lir | Silicon layer: 150 nm air

75  -50 25 0 25 50 75

aie ! Silicon layer: 150 nm L air

75 .50 25 0 25 50 75
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Important to understand how dielectric
constant is assigned to Yee lattice

e How to automate the assignment for arbitrary
slab position and grid size?
» More complicated geometries?

Next lecture: subpixel averaging



