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Software Package

OptiOmega Solver - Overview | Q]iEiREE

= OptiOmega Software Package includes:

= Vector Finite Difference (VFD) Mode Solver
= Finite Difference Time Domain (FDTD) Solver

= Based on Python scripting

VED Mode Solver (CPU)

The methaod solves the frequency-domain curl-curl Maxwell equation:

V x (iV X E) — weE
n

Using finite difference discretization, this becomes a large, sparse generalized eigenvalue problem
of the form:

AE = °BE

Where:

« Eis the electric field eigenvector,
« [is the complex propagation constant,
» A and B are sparse matrices representing the differential operators.

The eigenvalues 52 are used to extract the effective refractive index:

B

TMeff = ——
kg

Runs on cloud services like AWS and Azure, leveraging
fast GPU’s with high RAMs

Automates the design flow for generating compact
models

3D-FDTD Solver (GPU)

The FDTD method discretizes Maxwell's curl equations using a Yee grid:

OB
22— _VxE
bt *

In linear, non-dispersive, and isotropic media, we use:

D=:E, B=pH

Time stepping is performed using a leapfrog scheme:

» Update magnetic field H at half-integer time steps.
+ Update electric field E at integer time steps.
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OptiOmega FDTD Solver - Features

Substrate: Si02
Background: Air

= GPU acceleration makes it >100x faster than normal CPU

[_|Port Extension
[si

= Convolutional Perfectly Matched Layer (CPML) boundary |

--- GDS Boundary
-.- Sim. Boundary

condition
= STL and GDSII mask import
= Automatic port detection and placement of structures
= Subpixel averaging and sidewall angle support

= Computes s-parameters and auto-export in .SNP format

Y-splitter S-parameters

= HDF5 export of simulation results —=
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OptiOmega

OptiOmega FDTD Solver — Automated
Workflow — Port Detection

B+ XD » m C » Code v Notebook [7 # Python 3 (ipykernel) O =

Port Detection

]: %config InlineBackend.figure_format = 'svg' BAAY & FP @

from pyOptishared.DeviceGeometry import DeviceGeometry

from pyOptiShared.LayerInfo import LayerStack 4t
from pyOptiShared.Material import ConstMaterial

from pyFDTDKernel.pyFDTDSolver import pyFDTDSolver

import matplotlib.pyplot as plt

import gdsfactory as gf

c = gf.components.coupler(length=15,gap=0.2)
c.write_gds('coupler.gds')

#c = gf.components.crossing_etched()

#c.write_gds('crossing.gds"')

# Define Materials

si@2_mat = ConstMaterial(mat_name="Si02", epsReal=1.45**2,color='lightgreen’)
si_mat = ConstMaterial(mat_name="Si", epsReal=3.5%**2,color='lightblue’)
air_mat = ConstMaterial(mat_name="Air", epsReal=1**2,color='lightyellow")

# Creates the Layer Stack

layer_stack = LayerStack()

layer_stack.addLayer(name="L1", number=1, thickness=0.22, zmin=@.9,
material=si_mat, cladding=si@2_mat,
sideWallAng=0)

layer_stack.setBGandSub(background=sie2_mat, substrate=sie2_mat)

# Defines the Device Geometry

device_geometry = DeviceGeometry()

device_geometry.SetFromGDS(
layer_stack=layer_stack,
gds_file='coupler.gds',
buffers={"'x':1.5,"'y"':1.5,'2':1.5

device_geometry.SetAutoPortSettings(direction="x",port_buffer=0.5)
device_geometry.PlotGDS(width=10,height=108)
device_geometry.PlotGDSXSection(direction="y',pos=-2.5)
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OptiOmega FDTD Solver — Automated

OptiOmega

Photonics Device and Circuit Design

Workflow — Parametric Sweep

#| OptiOmegaDemo.ipynb X +

B+ XD OO » m C » Markdown v Notebook [7 # Python 3 (ipykernel) O =

- -z v z “

Coupler Length Sweep

from pyoptiShared.DeviceGeometry import DeviceGeometry
from pyoptiShared.LayerInfo import LayerStack

from pyoptishared.Material import ConstMaterial

from pyFDTDKernel.pyFDTDSolver import pyFDTDSolver
import matplotlib.pyplot as plt

import gdsfactory as gf

# Define Materials

si@2_mat = ConstMaterial(mat_name="Si02", epsReal=1.444%*2,color='lightgreen')
si_mat = ConstMaterial(mat_name="Si", epsReal=3.48**2,color='lightblue')
air_mat = ConstMaterial(mat_name="Air", epsReal=1**2,color='lightyellow’)

# Creates the Layer Stack

layer_stack = LayerStack()

layer_stack.addLayer(name="L1", number=1, thickness=0.22, zmin=8.e,
material=si_mat, cladding=sie2_mat,
sidewWallAng=0)

layer_stack.setBGandSub(background=si®2_mat, substrate=si@2_mat)
coupler_length = [1,2,3]
for clen in coupler_length:

¢ = gf.components.coupler(length=clen,gap=0.2,dy=8.0,allow_min_radius_violation=True)
c.write_gds('coupler.gds')

# Defines the Device Geometry
device_geometry = DeviceGeometry()
device_geometry.SetFromGDS(
layer_stack=layer_stack,
gds_file="'coupler.gds’,
buffers={'x':0.5,'y':0.5,'z':0.5
)
device_geometry.SetAutoPortSettings(direction='x",port_buffer=1)

# General Simulation Settings and Simulation Run

1min = 1.5

lmax = 1.6 8
lcen = (lmax+lmin)/2

npts=51

tfinal = 2550

fdtd_solver = pyFDTDSolver()
fdtd solver.SetPorts(profile="gaussian-pw", lcenter=lcen, lmin=1lmin, lmax=1lmax, npts=npts, mode indices = 1,symmetries='2x2") -



© OPTIWAVE SYSTEMS INC. — ALL RIGHTS RESERVED

OptiOmega Interoperability - OptiSPICE

OptiOmega
Photonics Device and Circuit Design
Software Package

= Spice engine simulator for opto-electronics

circuit simulations based on modified nodal
analysis (MNA)

= Allows to simulate feedback control circuits
= Design, simulate and characterize PICs

= Time and frequency domain solutions, and
wavelength sweeps

= Optical S-parameters based circuit simulations
= Model thermal behaviour of devices
= Optical-to-electrical S-parameter conversion

= Post-processing capabilities using Python and
MATLAB
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OptiOmega Interoperability - OptiSystem

= Allows to simulate transmission layer of optical networks
from LAN to SAN and MAN to ultra-long-haul.

= Offers system design and characterization of Free Space
Optics networks

= Helps simulate underwater channel communication
networks.

= Allows PIC design and performance analysis
= Offers more than 600 + components
= Comes packaged with vast library of examples

= [Integrates externally with ScilLab, Python, MATLAB and
Luceda IPKISS

= [Integrates internally with Optiwave simulation suite

Innovative and powerful system level software design tool | |
= ‘j

OptiOmega
Photonics Device and Circuit Design
Software Package
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REFERENCE / TRAINING MATERIAL — KNOWLEDGE BASE

= www.Optiwave.com

= Three types of articles
= Fundamental theory

= General structures without paper
confirmation

= Paper reproductions

= Growing number of articles



http://www.optiwave.com/
http://www.optiwave.com/
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REFERENCE / TRAINING MATERIAL - VIDEOS

= OptiwaveHD -

https://www.youtube.com/@OPTIWAVEHD

= Playlists for each product

" Wide range of applications and tutorials
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Equipment Automation for PIC Characterization
Using Optilnstrument Software

Ahmad Atieh, Henning Helmers, Meghan Beattie, Alex Ray]

Equipment Automation for PIC
Characterization Using Optilnstrument...

Photonic Crystal Design Within the OptiFDTD
Environment

) SPEAKERS

Revolutionizing Photonics: t
OptiSystem 22.0 Meets ey =
Luceda's IPKISS LN ]

Ahmad Atich Crviara Alessandd
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Revolutionizing Photonics OptiSystem 22 0
New Features Enabling PIC Characterization
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