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TFLN PHOTONICS 
Lithium niobate has gone from being the workhorse of telecom industry to now leading a revolution in integrated photonics 

Luke, Kevin et al. Optics Express 28.17 (2020)

Exceptional electro-, nonlinear-, 
and acousto-optic properties

Wide-bandgap (0.35 – 5um)

Low-losses 

Photonic integration 
(monolithic/heterogenous)

Source: Natural Earth

and more…

Growing ecosystem of foundries and companies6-inch TFLN wafer
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TFLN SIMULATION NEEDS & CHALLENGES
Multi-physics simulations, involving photons, RF, and thermal, are inherently challenging. Fabrication uncertainty further 
increases the project risk.

TFLN PIC

Li, Heng, et al. Journal of Physics D: Applied Physics 56.15 (2023)

RF in

Light

in

Thermal phase shifter

Waveguide Cross Traveling-wave electrodesOn-chip terminator

Light

out

Anisotropic material leads to rotation dependent 
performance

Large device footprint (index~2.2) means long 
simulation times

Material challenges

Tedious to switch between tools for optical and RF 
simulations

Tool challenges

Non-trivial to go from component level simulations to 
system-level analysis

System-level analysis

Multi-discipline simulation is an integral part of design
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OUR VISION
Unified platform for running multi-physics simulations and fabrication-aware photonic design to avoid costly tape-out errors, 
accelerate time-to-market, and reduce development costs of integrated photonics solutions.

Complex
PIC

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

• FDTD
• MODE
• EME
• Inverse Design

• Transmission line
• Vias and interconnect
• Wirebond simulation
• Signal integrity

Optical RF

• Component level 
• Module level

Thermal

• Electro-optic simulation
• Charge simulation

Active Device

RF

Optical
Thermal
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GPU Cluster

TIDY3D
A next-generation electromagnetic simulation technology leveraging advanced algorithms and fastest GPUs

10-500x faster 
than workstations 

Tens and hundreds of 
concurrent jobs without 
additional licenses or 
computers

100-1000x larger 
problem size than 
workstations

Large-scale High-throughputUltra-fast

Fine tuning for 
advanced GPU

Award-winning 
Python workflow

Proprietary 
HPC

Elastic 
Cloud

Memory-efficient 
FDTD algorithms

API C
all

Sim
ulatio

n 

results

Python interface Web interface

User
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PHOTONFORGE
End-to-end photonic design automation platform which seamlessly integrates with our GPU-accelerated multi-physics 
solvers for fabrication-aware photonic design

Photonic circuit design & automation

Component level simulation

Seamless integration with 
GPU-accelerated solvers

Access to foundry PDKs

Circuit simulations, both 
frequency and time-domain

Powerful layout editor

Growing Foundry PDK Support

Material platforms: Si, SiN, IIIV, TFLN

Build Complex, Real-World PICs
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TODAY’S TUTORIAL
In today’s tutorial, we will demonstrate end-to-end active device design in TFLN using PhotonForge 

https://docs.flexcompute.com/projects/photonforge/en/latest/examples.html

Electro-optic modulator design

Optical Mode Solver

RF Mode Solver

Photonic waveguide

Co-planar waveguide

Part 1: Loading Luxtelligence PDK 
Inspect cross-section, run optical and RF simulations

Part 2: Calculate Vpi.L 
Electro-optic overlap and Vpi.L calculation at 1 GHz

Part 3: Design a RF taper to  impedance match to 50 Ohms
Better impedance matching of CPW to source

Part 4: Design a y-splitter using Tidy3D
Design and simulate custom PDK component

Part 5: Layout of the entire chip
Utilize schematic-driven layout
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Q&A + FREE-TRIAL
Please check out our website or reach out to us if you want to learn more

CONTACT: 
www.flexcompute.com
info@flexcompute.com
prash@flexcompute.com

FREE-TRIAL OFFER: PhotonForge access + 200 FlexCredits

1.  Existing Tidy3D User: 
We will add 200 FlexCredits to your account using your registration email

2. New User:
Sign up a free “Tidy 3D” Account using the link: https://tinyurl.com/photonforge

https://tinyurl.com/photonforge


