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Material Choice

. . e . [
Benefits of Silicon Nitride L'LIGENTEC
APPLICATIONS vs. . H - ak
Large transparency windo . [Cm,\]?—u—“:—‘””—m_—‘“_—m = T b
400 - 4’000 nm UV UVl
Reference Silicon: 1°100 — 4'000 nm :J;II:/:;?:{\;;CF::TR L /Si/SiO:(SOI) — = Material platforms
Murioz et. al., Sensors 2017, 17,
2088

Low propagation loss: < 1dB/m poss
Reference Silicon: 2.5 to 1 dB/cm

- 1
BioSensing LIDAR
Nom ic Clocks
—8—
u

Scalable to volume required for may applications

High optical power: > 5 W per waveguide (10

Reference Silicon: 0.1 W per waveguide

Ne t blg Ihlng

Non exotic material
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Photonic Integration: Motivation for low loss PICs
Why are losses important?

| iium .

Long delay lines require of 10s of cm
Detection of photons coming back
Phase noise is related to losses

Phase noise of AWGS is related to losses
Tunable narrow linewidth lasers
Narrow linewidth Filter

Assymetric MZI interferometers
High Q ring resonators
Every photon counts

I"LIGENTEC

Cheung et al.,
JLT 38 (2020)

Arrazola et al., Nature 54 March 2021
LIGENTEC PROPRIETARY 4



A base to build on

kP
Versatile Platform I LIGENTEC

3+ thicknesses 10+ process modules Extensive PDK
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Simplify the access to PIC technology
Seamless journey from ldea to Volumes

Entry: R&D & Prototyg Optimize: Develop Manufacturing: Sup
Open access, low barfi High flexibility & comjpé Quality and guarant
: : -

I"LIGENTEC

- -

Fast prototyping Custom PIC Developments Pilot Fabrication

« Established technology » Engineering studies » Pilot and niche quantities
«  Fixed layer stack * Layer stack adaptation Volume Fabrication

+ Extensive PDK « Custom integrations « Large volumes

* Regular MPW runs Ligentec Labs « High-capacity wafer fab
 Customruns  Early technology access  Fully automated testing

* Design / layout support « Automotive quality system

* Characterization
+ Packaging support



The next step — enhance the SiN PIC platform
: . : . I"LIGENTEC
SiN - The platform for monolithic & heterogeneous integration

Use SiN as base platform for general circuitry OPTICA

o Comprehensive PDK 100 GHz bandwidth, 1 volt integrated electro-optic
o Standard I/Os Mach-Zehnder modulator at near-IR wavelengths

FoRREST VALDEZ, ® VIPHRETUO MERE, AND SHAYAN MOOKHERJEA* ©®

o Scalable to volume o a2 DR L O s
Add materials as required by application

SiN Sio2 SiN SiN



Hybrid Integration example

[
Tunable Narrow Linewidth Lasers I"LIGENTEC
LIGENTEC design, layout and
fabrication 0 |

Power (dBm)

1520 1530 1540 1550 1560
Wavelength (nm)

1570

Narrow Linewidth External Cavity Lasers

Linewidth: <3kHz Max power: 34mW
SMSR: -70dB Tuning: 58.5nm

Y.Guo et al., IEEE Photonics Journal (2021)
C.Liu et al., JLT (2022)
Zia et al., arXiv 2211.02135 (2022)
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Heterogenous Integration example I . | A B S
LNOI / SiN wafer level bonding LIGENTEC

LINbOS3 Enables early-stage engagement
with our R&D team
to access advanced technologies

.‘.Ili -
L ]
h=150nm "t=300nm

LN-Si,N, waveguide ~W=2Hm w=1.2um w=0.8um

Heterogeneously integrated lithium niobate photonics, Heterogeneous integration of lithium niobate, Chang et
Churaev et al., 2112.02018v1 (2027) al., Optics Letters (2017) LIGENTEC PROPRIETARY



Summary i
Low Loss SiN - Platform Overview I LIGENTEC

Low loss waveguides MPW / Dedicated runs
o Short turn around

Flexible R&D line
Volume line

300 nm
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Let’s PIC it to make




