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Take control of your photonics design flow

About Luceda Photonics

Luceda Photonics Design Platform 2

Luceda Photonics was born in 2014 from 
the Belgian photonics ecosystem.

Global presence on all continents, with 
several offices and 1000+ users worldwide.

Team of photonics experts.

Our vision is to help photonic IC designers 
enjoy the same first-time right experience 
as electronic IC designers.

Our mission is to accelerate PIC design 
teams’ time to market, by helping them set 
up a flexible and efficient PIC design flow. 
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Help photonic IC designers enjoy the same
first-time right experience as electronic IC designers
“ ”
Luceda Photonics Design Platform

Code-driven 
flow
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Meet Eva:
Highly skilled photonics engineer
Works at a space company
Designs PICs for satellites
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TIME

Eva
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TIME

Eva

Eva, design a 
chip that will 

detect neutron 
stars

OK, boss

IDEA
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TIME

Eva

IDEA DESIGN

Eva’s building 
blocks (space 
company IP)

Foundry building 
blocks (foundry IP)
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TIME

IDEA DESIGN

Eva

FABRICATION

Dennis
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TIME

IDEA DESIGN FABRICATION

Dennis

CHIP

Chip 
measuredA few months 

to ~1 year
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TIME

IDEA DESIGN FABRICATION

Dennis

CHIP

Chip 
measuredA few months 

to ~1 year

The measurement 
results are not so 

good… We should 
change X.

Boss
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TIME

IDEA DESIGN FABRICATION

Dennis

CHIP

Chip 
measuredA few months 

to ~1 year

Boss

The measurement 
results are not so 

good… We should 
change X.

Okay, Dennis.
Please, make change 
X and resubmit the

design.
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TIME

IDEA DESIGN FABRICATION CHIP

Chip 
measuredA few months 

to ~1 year

The person that 
made the design 

left

I don’t know 
how to run the 

simulations

Design 
rules?? ??

Dennis

Submission 
deadline 

next week… 
only 24 

hours in a 
day



Take control of your photonics design flow

PIC: From idea to product

Swissphotonics PIC Convention, 21 June 2024 12

TIME

IDEA DESIGN FABRICATION CHIP
+ 5 years

Dennis

3-4x PACKAGING 
+ PRODUCT

The design 
doesn’t allow 
for automated 

testing

How do I 
design for 

hybrid/heter
ogeneous 

integration?

The design 
can’t be 

packaged
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TIME

IDEA DESIGN FABRICATION CHIP
+ 5 years

Dennis

Oh no, the 
company that 

needs to package 
our chips can’t do it 
with our current PIC 
design because we 

didn’t take their 
design rules into 

account

3-4x PACKAGING 
+ PRODUCT

The story of Eva and Dennis
is not unique…



Large variety of 
applications
enabled by PICs

Common: 
They all contain design IP
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Expertise IP Management

Time to market

Photonics design ecosystem

Collaboration
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Luceda Photonics Design Platform

Time to market

IP ManagementExpertise Collaboration
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Level 1

1 Designer 1 Foundry

1 Design
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Luceda Design Kits
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Standard language: Python

Power of IPKISS: layout + models 
+ simulation

Schematic capture & verification 
in IPKISS Canvas

Automated testing and quality 
assurance

Export to OpenAccess, uPDK
standards
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Code-driven 
flow
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Code-driven 
flow

Virtual fabrication

Parametric layout

Physical device simulation (e.g. EME)
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Code-driven 
flow

Virtual fabrication

Parametric layout

Physical device simulation (e.g. EME)

Automated VIA insertion

Obstacle avoidanceOptical & electrical routing n=4

n=5

IPKISS Canvas IPKISS Code

Temperature-dependent simulations
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Luceda IPKISS
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Code-driven 
flow

Electrical connectivityOptical connectivity

Post-layout simulations

Waveguide length

3D export
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Code-driven 
flow

Electrical connectivityOptical connectivity

Post-layout simulations

Waveguide length

3D export

Snapping errors

Acute angle patching

Overlapping layers
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Level 2

Design team 1 Foundry

1 Design
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Automated component design flow
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Example: Luceda Link for Ansys Lumerical

25

IPKISS

This splitter was the result of an inverse optimization process 
performed using Lumerical FDTD.
https://support.lumerical.com/hc/en-us/articles/360042305274
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Example: Directional coupler

Swissphotonics PIC Convention, 21 June 2024 26



Take control of your photonics design flow

Version control
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main

Lena works on a new component in a different branch

Dennis fixes a bug

branch_1 merge (after review)

27

branch_2

Automated testing and QA
(Luceda IP Manager)
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Level 3
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Foundries

Heterogeneous integration

Packaging Foundries

Testing Houses

28

Design team 

1 Design
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Verticalized design flow is emerging

• Foundries
• Heterogeneous integration solutions
• Assembly and packaging solutions
• Test providers

PIC Design Team

PDK1

PDK2

ADK

TDK
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Retargetable designs and libraries
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One source code

Foundry A – Prototyping Foundry B – Production
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Correct positioning of bondpads
north & south

Correct bondpads pitch
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Example: Packaged 4-Lane Modulator with Tyndall

31

Automated placement of loop 
alignment waveguide

Fiber grating coupler pitch

Exclusion areas
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Manage several sources
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2.

4.

3.

1.

1.

1. PDK

3. Company component IP

2. ADK

4. Company circuit IP
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Example: Packaged designs with the Phix ADK

IQ modulator
(datacom)

Optical phased array
(lidar)

PhiX
Characterization 

package
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Hybrid

34

https://spectrum.ieee.org/lasers-on-silicon - 4 WAYS TO PUT LASERS ON SILICON

Heterogeneous

Monolithical

wafer-to-wafer / die-to-wafer

microtransfer printing

Roel Baets, Joris Van Campenhout, Bernadette Kunert, Gunther Roelkens

https://spectrum.ieee.org/lasers-on-silicon
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Efficient hybrid / heterogeneous PIC design

35

Micro-transfer printing InP C-band SOAs on advanced silicon photonics platform for lossless MZI switch fabrics and high-speed 
integrated transmitters, Jing et al.
Vol. 31, No. 26 / 18 Dec 2023 / Optics Express 42807 Results shared with permission from UGent - imec

Schematic capture

Layout
Fabrication & Measurement

PDK

Swissphotonics PIC Convention, 21 June 2024
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Micro-transfer printing InP C-band SOAs on advanced silicon photonics platform for lossless MZI switch fabrics and high-speed 
integrated transmitters, Jing et al.
Vol. 31, No. 26 / 18 Dec 2023 / Optics Express 42807 Results shared with permission from UGent - imec

Schematic capture

Layout
Fabrication & Measurement

PDK

Swissphotonics PIC Convention, 21 June 2024

III-V SOA part of 
the same PDK
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Efficient hybrid / heterogeneous PIC design
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Randomly placed coupons (does not scale) Design rules based on standard coupon locations

Swissphotonics PIC Convention, 21 June 2024
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TIME

IDEA DESIGN FABRICATION CHIP
+ 5 years

Dennis

3-4x PACKAGING 
+ PRODUCT

We didn’t use 
IPKISS for our 

designs
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TIME

IDEA DESIGN FABRICATION CHIP
+ 2 years

1-2x PACKAGING 
+ PRODUCT

Dennis

We used 
IPKISS for our 

designs

I can 
reiterate 

with 
changes

We built a clean 
and documented 

library
Designing 

goes so fast 
thanks to 

automation

Transition to 
production 

phase never 
been this 
smooth
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We are hiring!

Application engineer
Software engineer

Luceda Academy coordinator

Open positions Connect with us on LinkedIn

Connect with Pierre

Connect with Chiara
Read interview

Apply

Connect with Joris

Read interview 

https://www.linkedin.com/in/pierre-wahl-a1623514/
https://www.linkedin.com/in/pierre-wahl-a1623514/
https://www.linkedin.com/in/chiaraalessandri/
https://www.linkedin.com/in/chiaraalessandri/
https://www.lucedaphotonics.com/blog/news-6/luceda-people-chiara-science-and-core-skills-a-powerful-combination-35
https://www.lucedaphotonics.com/blog/news-6/luceda-people-chiara-science-and-core-skills-a-powerful-combination-35
https://www.lucedaphotonics.com/careers
https://www.linkedin.com/in/joris-geessels-b78b843b/
https://www.linkedin.com/in/joris-geessels-b78b843b/
https://www.lucedaphotonics.com/blog/news-6/luceda-people-misa-28
https://www.lucedaphotonics.com/blog/news-6/luceda-people-misa-28


www.lucedaphotonics.com
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