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Current Layout tools are slow and hard to use
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Workflow
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GJSFACTORY

e Highlights
o 2M+ downloads

o 60+ contributors
o 10+ PDKs

e 100% Open source, Python based

o Works on Linux, Windows and MacOs
e Extensible Plugins
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Testimonials

“I've used gdsfactory since 2017 for all my chip tapeouts. | love that it is fast, easy to use, and easy to
extend. It's the only tool that allows us to have an end-to-end chip design flow (design, verification and
validation).”

Joaquin Matres - Google

“I've relied on gdsfactory for several tapeouts over the years. It's the only tool I've found that
gives me the flexibility and scalability | need for a variety of projects.”

Alec Hammond - Meta Reality Labs Research

“As an academic working on large scale silicon photonics at CMOS
foundries I've used gdsfactory to go from nothing to full-reticle layouts
rapidly (in a few days). | particularly appreciate the full-system approach to
photonics, with my layout being connected to circuit simulators which are
then connected to device simulators. Moving from legacy tools such as
gdspy and phidl to gdsfactory has sped up my workflow at least an order of
magnitude.”

Alex Sludds - MIT

“The best photonics layout tool I've used so far and it is leaps and bounds ahead of
any commercial alternatives out there. Feels like gdsfactory is freeing photonics.”

Hasitha Jayatilleka - LightIC Technologies

“I use gdsfactory for all of my photonic tape-outs. The Python interface
makes it easy to version control individual photonic components as well
as entire layouts, while integrating seamlessly with KLayout and most
standard photonic simulation tools, both open-source and commercial.

Thomas Dorch - Freedom Photonics



GDSfactory PDKs

Semiconductor
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Klayout

Text editor or Python _
GDS viewer

: . , CMOS Foundry
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P Schematic Driven layout

Tm- 1. Design Schematic
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https://docs.google.com/file/d/13iv4tQwYiUnjCXxQARmvoKDhQQIeqO9t/preview

p Python flow
1. run python code ’G

import gdsfactory as gf

@gf.cell
def mzi_with_bend(radius:float=10)->gf.Component:
c = gf.Component()
mzi = c.add_ref(gf.components.mzi())
bend = c.add_ref(gf.components.bend_euler(radius=radius))
bend.connect('ol', mzi[ '02'])

c.add_port('ol', port=mzi['ol'])
c.add _port('o2', port=bend['02'])
return c

= mzi_with_bend(radius=
c.show()

2. Visualize GDS

ol

o2



p Python flow
1. run python code ’G

@gf.cell
def nxn_to_nxn() -> gf.Component:
c = gf.Component()
= c.add_ref(gf.components.nxn(east=3, ysize=
= c.add_ref(gf.components.nxn(west=3))
c2.move( (49, )))
routes = gf.routing.get bundle(
cl.get _ports_list(orientation=90),
c2.get ports list(orientation= ),
with_sbend=True,
enforce port_ordering=False,
)
for route in routes:
c.add(route.references)
return c

= nxn_to_nxn()
c.show()

)

2. Visualize GDS



2. See GDS in klayout

name: nxn_to_nxn
instances:
cl:
component:
settings:
east:
ysize:

component: nxn
settings:
west:
placements:
c2:

routes:
optical:

routing_strategy: get_bundle

settings:
with_sbend: True

links:
cl,od4: c2,01
cl,03: c2,02
cl,02: c2,03




1. run python code )G 2. Visualize GDS or run Simulation
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Plugins to Open source and proprietary tools ”*
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Mode solver
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FEM mesh
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Top view

. ///////ﬁ

Side view
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FEM mesh
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FEM mesh
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FEM Heat solver
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DEVSIM TCAD Device simulator
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Automated FDTD Simulation from layout Ansys
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Adjoint optimization (inverse design)

® Final FOM: -3.67
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20 A

10 A

Layout aware Monte Carlo with SAX
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3. Validation 2. Verification




GDSFACTORY —) @J

Generates Klayout DRC decks and creates shortcut

DRC

rules = [

drc_

rule_width(layer="wG",
rule_space(layer="wG",
rule_width(layer="M1",
rule_width(layer="m2",
rule_space(layer="m2",

rule_separation(layer1="HEATER", layer2="M1", value=1.0),
rule_enclosing(layeri="M1", layer2="VIAC", value=0.2),
rule_area(layer="wG", min_area_um2=0.05),

rule_density(

),

layer="wG", layer_floorplan="FLOORPLAN", min_density=0.5, max_density=6.

rules=rules,
layers=gf.LAYER,

value=0.2),
value=0.2),
value=1),
value=2),
value=2),

rule_deck = write_drc_deck_macro(

shortcut="Ctrl+Shift+D",

Rule name |Description Example
X_A Min area of X
w*h 2 A
X W Min width of layer X
=W
-
x_S Min space of layer X >S
-

x_y_S Min separation of layer X to Y

X =S
x_y O Min enclosure of Y in X =

=20

x_X Special rules
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S Tuohang Zeng ° 1st eee
'y MS ECE student at the University of Michigan
@O 6mo - Edited - ®

Tape-out submitted! | am excited to complete my first tape-out with Mehdi
Saligane as my advisor at the University of Michigan. This work was done in
collaboration with Brian Hoskins at the National Institute of Standards and
Technology (NIST), David Fleischer at ADSR, Ltd., and Akin Akturk at CoolCAD
Electronics LLC. Special thanks to Tim Ansell and Google for sponsoring the
SkyWater Technology Foundry, Google, Efabless Corporation MPW program!

Our design consists of test structures on the open-source SKY130 PDK. Few stats
to highlight:

+ ~1400 bare pads

+ 400+ transistor test structures

+ 30 capacitor test structures

+ 24 Ring Oscillators, built on 12 standard cell libraries using OpenFASOC

+ 18 line resistance and via chain test structures

We completed our designs using open-source tools like Magic and KLayout, and
heavily used automated flows like OpenFASOC, sitting on top of OpenROAD, and

gdsfactory.| The goal is to create open-source models at cryogenic temperature
and enhance the existing SKY130 models, especially for high-end analog design.

Open-source hardware/EDA has enabled a new level of collaboration in IC design,
and we are excited about what open-source PDKs and tools will empower us to do
in the future!



Bring the success of machine learning

Star history

® tensorflow/tensorflow

150.0k {{ @ pytorch/pytorch
scikit-learn/scikit-learn
BVLC/caffe

® apache/incubator-mxnet

100.0k

GitHub Stars

50.0k /
/

/
2012 20M4 2016 2018 2020 2022

Date X} star-history.com



Into Chip design
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https://colab.research.google.com/github/gdsfactory/gdsfactory-photonics-training
https://www.anaconda.com/download/
https://www.klayout.de/build.html
https://www.youtube.com/channel/UCp4ZA52J1pH4XI5gvLjgB_g
https://gdsfactory.github.io/gdsfactory/
https://gdsfactory.github.io/gplugins/
https://www.edx.org/course/silicon-photonics-design-fabrication-and-data-ana

Build me a
Mach-Zehnder
Interferometer

def mzi(delta_length:

ijustable length difference

delta_length: Length difference between the two arms of the MZI.

Mach-Zehnder Interferometer component. OQLLAMA 2
c = gf.Component()
splitter = c << gf.components.mmiix2()

# Bottom arm

bottom_arm = ¢ << mzi_arm()

bottom_arm.mirror(pi=(8, @), p2=(1, @))

bottom_arm.connect(port="01", destination=splitter.ports[”03"])

# Combiner

combiner = c¢ << gf.components.mmiix2()



