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OPTICAL INTERCONNECT TECHNOLOGIES

Photonic Integrated Circuits (PICs) are playing an increasingly crucial role in addressing I/0 bottlenecks
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Photonics is moving closer to the processors (GPUs, TPUs, CPUs)
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SIMULATION

A lack of unified platforms for running multi-physics simulations for complex PICs, resulting in time-

consuming and fragmented co-simulation workflow

Complex i oo
PIC =i EE m ’ 111 « FDTD « Transmission line
= | B | - MODE - V/ias and interconnect
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* Inverse Design - Signal integrity
‘ ; :', : ' « Component level » Electro-optic simulation
wi_ioh o DAL L aufunhonboeFhechecenerec ol * Module level « Charge simulation

P. Ossieur, “Silicon Photonics and Electronics for High-Speed Transceivers,”
imec
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PHOTONFORGE

Next-generation photonic design automation platform that seamlessly integrates with our GPU-accelerated
solvers to run multi-physics simulations
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Design an entire photonic chip and orchestrate multi-physics simulations
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FLEXCOMPUTE SOLVER PRODUCTS

Our GPU-accelerated solvers are used by customers across very different industries

Electromagnetics Thermal Fluid dynamics Acoustic

Industries Aerospace & Defense Automotive Semiconductor Consumer electronics IT oo

Applications Aircraft wing design Drag simulation Interconnect simulations  Display panel simulations oo

Simulated physics Fluid dynamics Thermal Optics Photonics Acoustic Charge RF
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TIDY3D

A next-generation electromagnetic simulation technology leveraging advanced algorithms and fastest GPUs
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el ocscoc | ura-rast ] bigh-throughout

100-1000x larger
problem size than
workstations

10-500x faster
than workstations

Tens and hundreds of
concurrent jobs without
additional licenses or
computers

Memory-efficient Fine tuning for

Award-winning Proprietary Elastic
FDTD algorithms advanced GPU

Python workflow HPC Cloud
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TIDY3D

Our technology is already being used to tackle
a large class of problems across industries
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ADVANCED SIMIULATION CAPABILITIES

Inverse Design and Optimization RF/Microwave Capabilities
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Learn more at flexcompute.com/tidy3d/learning-center
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PHOTONFORGE - INTERFACE

\Web GUI
GPU Cluster
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PHOTONFORGE - LAYOUT

Easily construct complex circuits with an intuitive schematic or netlist driven approach.

Netlist-Driven Layout \WebGUI Schematic Editor

netlist_layout =
Sl ©
name” : in |-
S : — - -
“filter": cascaded rings, st
"grating®”; grating_coupler, reule_pert. (&) Toste_pot_43)
“gratingi”: grating coupler, Euler bends

P a": spacer, =3 ‘—">_}_(
"spacer1’: spacer, —'<j. =
ot sbesrn 180 oty 1811

models™: [pf.CircuitModel()],

layout = pf.component_from_netlist(netlist_layout)

layout .write_gds("cascaded rings.gds")
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PHOTONFORGE - LAYOUT

Just a few lines of code to get started

1 | dmport numpy as np B

= Build | l-world PIC
s i Eiaitia the it o et una compiex, real-wor S
4

i # Set the default project technology

6 | tech = pf.basic_technology()

7 pf.config.default_technology = tech

8

a # Create an S bend from the parametric component Library using the

10 @ "Strip" wavegulide profile defined in the Basic Technology

11 | s_bend = pf.parametric.s_bend(port_spec="Strip", length=4, offset=1.5)

12

13 # Get the S parameters (uses the default Tidy30 Model)

14 | wavelengths = np.linspace(1.5, 1.6, 11)

15 fregs = pf.C_8 / wavelengths

16 | s_matrix = s_bend.s_matrix(freqs)

17

18 | # We can easily plot the 5 psrameters with the following utility

19 | fig, ax = pf.plot_s_matrix(s_matrix)

Flexcompute.com
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PHOTONFORGE - SINMIULATION

Seamlessly export layout files (GDS/OASIS) to full 3D electromagnetic simulations

2D Layout 3D Simulation

el
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PHOTONFORGE - PDKSUPPORT

Use foundry provided PDKs or build your own custom technology

Layout files
Foundry PDK

Mask layers

» Layer thicknesses
« PDK components
+ Port specifications

3D simulation
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Extensive component library
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PHOTONFORGE - PDKSUPPORT

PDK support across different material platforms

Growing Foundry PDK Support

Inspect Technology Stack
[

‘umec

Semiconductor

~ Fraunhofer

I®LIGENTEC

AlTAA
S siepic S

Material platforms: Si, SiN, [1I\/, TFLN
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PHOTONFORGE - FABRICATION AWARE

Connect components and run circuit level simulations

Fabrication aware designs

v Monte Carlo Analysis
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PHOTONFORGE - SUPPORT

Service is in our DNA

90° Optical Hybrid Cascaded MZI filter

Out

Onv\YQ x
% @ Extensive documentation

@ Examplelibraries

Ring filter Edge coupler

@ Customer support

docs.flexcompute.com/projects/photonforge
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PHOTONFORGE - WHAT'S NEXT?

Innovation is at our core . .
Next-Generation Photonic Emulator
©
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THANKYOU!

Please check out our website or reach out to us if you want to learn more

CONTACT:

www.flexcompute.com SO | Y IR T e e

info@flexcompute.com

PRASH KHAREL _ F
prash@flexcompute.com » & &7
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