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Enabling rapid photonic
Integrated circuit development
for any wavelength or platform

James.lee@wavephotonics.com
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Rapid, fabrication-tolerant PDK development

For Fabs For PIC Designers
 PDK development « Custom PDKs for target application
* Rapid update for process changes « Choose a target wavelength and material
- Demonstrated for telecoms and visible platform and'have a PDK'in weeks
wavelengths « Component design and adaptation
« High-performance components - Components re-optimised for your
« Increased fabrication tolerance application
« Reduced losses « Custom component development
« User-friendly access * Testing ,
. Built-in compatibility with EDA tools * In-house 8-inch wafer scale

characterisation capability
Packaging

Co-developed ADK for rapid packagin
withAItergndSenko piap 9ing

« Comprehensive documentation
« S-Parameters for circuit simulation

« PDK management tool (coming soon) « Compatibility with PHIX characterisation
« Manage PDK access /NDA tracking package o o
« Automatic versioning and documentation * Out-of-the-box compatibility with visible

and telecoms wavelengths
Layout and chip design support
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* Bullt-in inte?_ra‘tjon with Wave pipeline for
EDA compatibility and S-Parameters



PIC challenges

Design is done by trial and error

4

Characterise
experimentally

Process limitations and

,% variation » designs may not
perform as expected

Integrated photonics engineers

~ Yy ©

Start with physics-
based design

Long iteration times

 Slow and expensive to

Conventional develop on volume processes

design

 UsiNng a new process, porting
to a volume process, or using

~ P
& D a new wavelength means
R starting from scratch
Parameter sweep in fabrication Parameter sweep in simulation

Team of PhDs, high costs, multiple years of iterations \MV\'—
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Core technology — design pipeline

Designing and adapting components for new wavelengths and
processes without manual and iterative design.

.. . Close the loop
Foundry Fabrication ~ EDA Online PDK access with wafer-scale
process data  model fitting Integration platform measurement
: : VA=
SIEMENS N -
GDS FACTORY iy
Ready _
cadence
F—
2 C

Coming Other EDA partner
soon
to be announced A

i i Designs read Access ADKs,
Parallel Fabrication o Iagyout angi/ docirmentation,
automated tolerant, low- circuit tuatrc])g?/lg,r gcli))nKs
design loss PDK simulation i

histories
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High-performance PDKs with
INCcreased fabrication tolerance

E.g. 1) Comparison to foundry design E.g. 2) Comparison to inverse design
1x2 MM MMI splitter 70:30 at a visible wavelength
4x size reduction « Measured data from 10 dies in a wafer

>4X |oss improvement over the
foundry PDK design — key for
energy efficiency and quantum - 2x lower loss

applications « 2x lower performance variation
- Achieved target ratio on first fabrication run

Standard design Loss Split Variability (upper | Variability (lower arm)
ratio arm)
—— — :r

Withoutour o 19gB  74:26 2.4% 7.6%
fabrication 4 304

» Relative to conventional inverse design, we see:

model

Withour <0 1dB  69.5:30.5 1.3% 3.2%
fabrication .5 304

model
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Release 1: Silicon Nitride for
Quantum (SINQ) PDK - 493-1550nm
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« The world’s most expansive PDK - PDK for Ox. :

535 wavelengths containing 1,056 elements \ e i
« Building upon work with Oxford lonics —
trapped ion quantum computing RO
company. Developed PDK on new SIiN ; = P
process. 1 “N&%
g;';E %}'% + Dsp
 Wave's optimisation pipeline was used to g5 N

accelerate process development oﬁ“
'\q’ én;sgaewfgor)? ii?lgarn&ezA fully

fiber-integrated ion trap for

» CORNERSTONE MPW runs on 200nm SiN Ly S el
starting this year WG Sci Rep 13, 523 (2023

VVAV\L
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https://static1.squarespace.com/static/60b787e9163c4e47debc7788/t/6793ba1bfbe82121aa1e42a7/1737734683874/SiNQ+leaflet+specs.pdf
https://static1.squarespace.com/static/60b787e9163c4e47debc7788/t/6793ba1bfbe82121aa1e42a7/1737734683874/SiNQ+leaflet+specs.pdf

Release 2: Telecoms PDK

« Covering 850nm, and the
telecoms O, E, S, C, Land U

Returns OpticalHybrid4x4_90deg_wO0p45 fixed cell.
Waveguide width (w): 0.45

band for 220nm SOI, 340nm e s

S Olr Zoon m SI N1 300n m S | N ;3122'tg,‘{Eiié?iﬁ;;;;;jiif??eiazﬁﬂiiééom :::::::
* Including components such

as 90-degree optical hybrids — |

for coherent receivers 4 ‘
* Leverages learning from

design consulting for US
datacoms company

90-degree optical Hybrid documentation screenshot
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Design for packaging and test from day 1

QPICPAC - PIC packaging is normally bespoke
(expensive) and the final performance is not known.
QPICPAC offers a turnkey solution which provides:

 Multiple optical, electronic and RF connections
e Performance and cost known in advance
« No NRE and short lead times

This offering is being improved to facilitate low-loss -
edge and polarisation coupling via the £1M PAQNet VVAV\Z 1hy3:] SENKO
project and the £2M EQUINOX Project

« Additional compatibility with PhiX packaging

https://wavephotonics.com/packaging \,\,.\\I\-_
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https://wavephotonics.com/packaging
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Thanks for listening!
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