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Potential of Photonic Integration ILIGENTEC
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Silicon Photonics Applications I“LIGENTEC

AERONAUTICS SPACE (QKD, comm) Silicon Photonics Challenges

(in-flight entertainment)

High propagation losses

AUTOMOTIVE
(low latency for
autonomous cars)

Low volumes

Low optical power handling
SI PHOTONICS

Narrow transparency window

Expensive I/O coupling

High volumes DATA CENTRES
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Silicon Photonics 2.0
Our game Changer: Thick Film Silicon Nitride

I LIGENTEC

e & 90% light confined in SiN waveguide:
p 4 CL 4 N Low loss (< 0.1 dB/cm)
& 7, Q/,;/‘ Small chip size
'/ A"‘ . : pa \ : . .
I®LIGENTEC } High Yield
/ VIS to IR

High optical power handling (We

All Nitride Core Technology: combining the benefits of

« Silicon Nitride (VIS-IR, low loss, high power) with
« Silicon Photonics (small chip size)
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Business Model & Offering ILIGENTEC

Chip Manufacturing

Packaging

SW & Design Technology
Development
VLE

PHETENICS ("/llmerical

SYNOPSYS | UGEDA I“LIGENTEC

~~~~~~~~~

> Packaging houses OEMs

sssssssssssss » R&D support in Design & Packaging
*  Known Good Die Delivery from

Prototype to Volume

T My S =T

»  Circuit IP stays with customer
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Fabrication Services

I LIGENTEC

Multi Project Wafer Runs

ANB8O0O (IR), AN150 (VIS)
Preset process modules
7 chips (5mm x 10mm)
Fast (10 weeks)

4x per year, fixed dates
www.ligentec.com/Ligentec-foundry/

Custom Runs

« Can start any time

» Fast track options

* Full choice of process modules
» Custom thickness

» Custom quantities

LIGENTEC PROPRIETARY AND CONFIDENTIAL
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Modular Process Portfolio I LIGENTEC

Base Process Selected Advanced Modules
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Other wavelength, LoCA. Local cladding open for
ANcustom high level of sensing and bonding
customization
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Components to realize e.g. a FMCW coherent LiDAR L'LIGENTEC

LiDAR Requirements

PIC Building Blocks BB requirements
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A. Martin et. al. J. OF LIGHTWAVE
TECHNOLOGY, 36,19, 4660 (2018)
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I LIGENTEC
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Delay Lines & Delay Line Interferometers (DLIs)

I LIGENTEC

* Short bend radii
* Lowloss 5 dB/m
=> Long delay lines

* Small waveguide roughness
) E * High mode confinement

:-::) E-‘: => Low loss & low phase noise
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Delay lines up to 1 m on 5x5 mm?

Long and low phase noise delay

enable high resolution FMCW
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Phase Shifting -
Thermal circuit tunability with no additional losses.

Ring - GAP = 0.5

ScheIength shift vs current

0.5 1548. x T
'g [ First peok|
£ 1548¢
=
D 15475}
Ko,
i 0 71
dE:, qk g 154
15,
= 1546.5 - - : .
O -1.5F 0 20 40 60 80
% Current [mA]
(a1 2t
Fo;
O
Q 25F
O
_3 -
3.5
z 500 GHZ Resonators w heaters
1545 1550 1555

Wavelength [nm]

I LIGENTEC

Speed 25kHz

100mW for pi shift

Up to 4nm tuning,
several FSR / pi-shifts

Narrow gap & high mode confinement results in ¢
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Optical I/0s

I LIGENTEC

» Vertical grating couplers
+ Edge coupling with spot size converter

Mode field diameter 9.7669 (Horizrntal axis)

T T
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Spot Size Converter

Wl ° < 1dB coupling loss

Power (uW)
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Relaxed tolerances reduces pack
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* 0.5 um position tolerance

* Heterogeneous integration to other material
platforms with mode conversion or bonding

Laser output SiN interposer SMF Coupling

LIGENTEC chip
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Optical Phase

Array (OPA)

I LIGENTEC
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Low loss phase shifter

Vertical grating couplers
=> Enabling for OPAs

1) Wikipedia
2) Reza Fatemi et al., IEEE Journal of Solid-State Circuits 02/2019
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-
Low Loss SiN - Platform Overview I LIGENTEC

The Basics Full Creativity

High Mode Confinement MAGAZ”\IE Couplers

Loviii = Mux /DAt

Small Footprint ' ‘iﬁ«’qrd winning PIC MZls / DLIs

High Power innovation from Resonators
LiGenTec =

many more

LiGenTec focuses
for photonic int

Actives \ V' 4 'il%.-* World Connections
Electrical Tuning VY i A Edge Coupling / U Grooves
Modulators : L =7 3 Spot Size Converter

Lasers v, 3 i R b " Grating Couplers
Detectors &K - Arbitrary Die Shape
‘ Bond pads
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How can we help you?
How can you help us?

We for you:

Partner for low loss PICs
Low entry barrier MPW runs
Building Block Development
Custom PICs
Prototype to Volume

Established & sound partner network for
* Design

» Free Space Optics
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I LIGENTEC

You for us:

Challenge us with specific LIDAR
requirements

Complement the PIC supply chain:
« Wafer Level Testing
« Packaging
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