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Enabling Innovation with Silicon Photonics
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More than Photonics”
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Who We Are )(fCIb

> We are a specialty foundry offering a unique combination

of analog/mixed-signal, high-voltage and embedded non-volatile
memory options with sensor and actuator integration.

> We support long product lifecycles of 20+ years and focus on
automotive, industrial and medical end markets.

> We provide best-in-class design and prototyping support to enable
first-time-right design.
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X-FAB at a Glance — Global Footprint )(f(]b

Six manufacturing sites in Germany, France, Malaysia and the USA — all of them
automotive-qualified

N Tessenderlo, Belgium (HLDGzznd

~4,400

employees representing

=2 %= Kuching, Malaysia 45 nationalities

Lubbock, USA _'A :

“ 3 i CorbeiFEssonnesFrances=7 tm Dresden, Germanysezze=az @l N
i B Bl 400+
ltzehoe, Germany pgae Erfurt, Germany |l N | & _
. 1\l PR customers worldwide

e Fabs/subsidiaries e Sales offices e Sites with photonics activities
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More than Making Chips )(f(]b

X-FAB Group

We think automotive. We empower the future.

X-FAB provides solutions for safe,
efficient, comfortable and
connected transportation.

y Electrification

y Improved safety

y ADAS

y Environmental protection

y Connected cars and services

X-FAB enables next generation
energy management and
automation technologies.

y Power management

y Factory automation, Industry 4.0
y Intelligent drive & motor control
y Smart buildings and cities

We save lives. We connect people.

X-FAB enables medical
products for diagnostics,
therapy and analysis.

y Personal medical devices
y Medical equipment

X-FAB technologies integrate
seamlessly into your daily life.

y Smart home
y Connectivity

v, 4 P . ~ y Communication
y Lab-on-a-chip A1SUTTICH & N y Appliances and HVAC

Communication
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Technology Portfolio

CMOS & SOI

MEMS

13+ process
families with over
450 options

X-FAB Group

With or without
integrated CMOS

Heterogeneous

Integration

3D integration and
wafer-level
packaging,

Micro-fluidics
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SIC & GaN

Processing of WBG
6" SIC &
8" GaN-on-Si

Photonics

SOI & SiN
Waveguide
Technologies
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Applications Enabled by Silicon Photonics Technologies )(f(]b

e e il

Medical, diagnostics and biosensing, Automotive, PIC enhanced LIDAR AR/VR, industrial and environmental
consumer medical sensors
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Silicon Photonics Platforms at X-FAB

- PA018 Ligentec low-loss SiN platform
« Open market foundry through Ligentec
« XFAB is the high-volume manufacturer

« 150nm, 350nm and 800nm LPCVD SiN

« Ultra-low propagation loss (<1dB per m)
« High-power applications (no TPA)

« Visible to mid-IR wavelength

» Low temperature sensitivity

« Available now via Ligentec

N
/

« XPHS018 Photonic SiN on CMOS
« Monolithic CMOS integration

« Thin and thick waveguides

« PECVD nitride 180nm/110nm on 248nm litho
« Visible wavelength

« Passive disposable biosensors

» Low temperature sensitivity

* Integrated CIS, photodiodes, SPAD

« Early access for custom programs

N

\

N

« XPH90 SOI photonics platform

+ 220nm SOI, 400nm SiN on 193nm litho

» Compact components

« High-speed active devices (no SiGe)

« High-efficiency grating based fibre couplers /
edge couplers

« Cu BEOL with RF passive devices

High-
« Early prototyping via IMEC, high vol. at X-FAB

performance
SiN (150nm to
800nm, passive)

Thin (220nm)
SiPho (active,
passive, HI) « Early access: Q4' 25

* Risk production & MPW program: Q3’26

4
\

Biosensing
PECVD SiN
(150nm/400nm
active/passive)

« Further enchantments of the base platforms

 Heterogeneous integration with e.g. micro-
transfer printing and die-to-wafer of e.g. InP,
LNOI, GaAs, Ge chiplets

« 2.5/3D integration (TSV)
« Microfluifidics
* Bio-compatible layers with noble metals

More than
Photonics

« Available now for custom programs

xfab
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XPH90 SOI Photonics Technology Overview )(fCIb

Heterogeneous Active HI Components

Integration
Laser

Micro-Transfer Printing Modulators

Semiconductor
Optical Amplifiers

Photo Diodes
Silicon Chiplets

SOl Technology

Si and SiN Waveguides
Phase Shifters

Si Modulators
Polarizer
Cu BEOL (2-4) with Al | /
High-Efficiency Couplers - . :

Heater Module / \. (
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w . xfab
Vision for Photonics Ecosystem

Low entry barrier Novel
technology materials &
access Innovation
SIN & SOI PIC ;
Publicprivate ) PIC design and
ase
collaboration : EDA ecosystem
technologies partners
Costefficient & Photonicsd
Endto-end :
scalable volume : Electronics
value chain
solutions : o convergence
Differentiation Brinai
: Fast Mugline
via :
development photonics to
heterogenous

integration

cycles

lower cost points
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Micro-Transfer-Printing Overview

>
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Micro-Transfer-Printing (uTP) is an approach for the heterogeneous integration of

microscale electronic devices (chiplets) on non-native substrates by means of

stamp pick-up and printing procedures.

Advantages / Features:

Parallel IC integration: highly efficient process
Superior alignment accuracy of <0.5um

Solutions for System-in-Package integration of CMOS, MEMS, wide-bandgap and

photonic devices

Benefits:

* Heterogeneous integration — effective combination of different semiconductor 1= Target
materials SUBSHELS

» Simultaneous “pick and place” of large amounts of chiplets e . ; Printed

Chiplet

Optimal use of expensive wafer materials
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Micro-Transfer-Printing Process Overview )(f(]b

Transfer-printing
A
23

X-FAB Group

Acceleration a

>

Printing Operation
‘ PDMS Stamp ‘

~__[e— Chiplet Placement

PDMS Stamp

Chiplet Picking
End of Printing

PDMAS Stamp

I i ﬁ i ! i L PDMS Stamp

Chiplet Transfer

‘-q _ ‘ m
W
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Micro-Transfer-Printing Chiplets )(f(]b

> Different source / target wafers for different applications:
Si-based chiplets

* lI-V chiplets transfer to CMOS/photonics wafer (ex. LED, SOA, PD) : )
Dimensions 100pum x 100pm x 2um
¢ Other advanced materials (LNO) to PIC Release yield Up to 100%
» Passive optical components (isolator, lens, SSC) to PIC Print Yield 599.9%
» Photonics chiplets transfer to CMOS wafer (ex. transceiver) Accuracy (after print) 36<0.5um
« CMOS transfer to Photonics wafer (ex. laser driver) Accuracy (after cure) 30<0.5um
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Photonics Sensing Solutions

Heterogeneous
Integration
(micro transfer
printing)

Integration
Layer

Cap wafer Deep Si etch  Through-
bonding (edge couplers) Silicon Vias

More than

Noble Metal Photonics Anorganic

Electrodes Layer

Silicon
Photonics Base
Wafer

Y [Tel fo) 1 [VITe [Te
Layer

. . Polymeric Functional
SiN / SOl Sensing Fluidic Organic

platform window Structures Layers

X-FAB Group
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“More than Photonics” solutions combine multiple
technologies on top of the silicon photonics PIC to create
Innovative Photonic Sensing Solutions

X-FAB has experience in heterogeneous integration and
access to different technologies that enable a unique
photonic platform solution tailored for specific applications
requirements:

*  Micro Transfer-Printing
» Noble metals for biofunctionalization
* Functional layer deposition

» Post-processing of photonic and hybrid wafers, including
deep etching

« 2.5/3D Integration

* Integrated Microfluidics
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Silicon and Microfluidics

> Solution based on dry-film resist (DFR)
*  30um to 100um layer thickness
* 10um typical structure dimensions
» Cap wafer bonding, functional cap layers (ex. hydrophobic)

> Compatible with CMOS and Photonic wafers

> X-FAB has a track record for a variety of microfluidic applications like:

iy A Point of Care platform which provides
S T | diagnosis in 5 minutes and increases the
s »‘,,‘i survivability after sepsis by 80%

% Cell sorters which isolate individual T A
cells from a liquid biopsy sample @%g

. | \ ‘
with 100% purity ﬁ ﬁ ,@,_,a”
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|/ 7% Lab-on-a-chip technologies
27\ / » enable the effect of drugs onto
“. individual cells to be measured

Next Generation DNA
Sequencing where a human
genome could be sequenced in
one day
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Noble Metal Processing

> Providing a metallization that is
« Suitable for operation or treatment in harsh environments (temperature, environment)
* Chemically inert, bio-compatible

«  CMOS-integrable (interface to analog/mixed signal CMOS platforms)

> Application examples:

« Sensors for use in harsh media environment and/or extreme conditions (gas sensors,

pressure sensors)

* Integration of functional materials (sensors, heater)

> x
>

 Interface to post-processing (3D integration, “solder-ready surface”) =

. M|crof|u|d|cs ............... ooouoo......

VRN

(LA RN RN AR A
:> )( D

x
>
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Enabling photonics product innovation
with a path to highvolume manufacturing

photonixFABs coefunded by the European Union under grant
19-Nov25 agreemen tno. 101111896
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photonixFAB Project Key Facts

Industry driven initiative with 12 partners Consortium partners:
from 9 countries

€ nTdc Y Lzt A0 b LINA GechrBlogy &afarufaftding
« cofunded by the EU under grant

agreement no. 101111896 ) ‘
* top-up funding by Belgium, Germany, IMLIGENTEC xfCIb pth BHOTONICS

France, Israel, Italy, The Netherlands o

and Switzerland
« Start; May 2023 Research & Technology
« Duration: 3.5 years : "

Y B - “umec
Applications

aryballe NO<IA S AT T I ALES

NVIDIA.
19-Now25 21




photonixFAB: An industigiriven private/public
collaboration

pho.l:.om;l.mB

photonixFAB

VALUE CHAIN

» Demonstrate platform
capability through
application partners

Photonic PIC foundry Heterogeneous Packaging & Systems and
design/EDA and testing integration testing applications
c xfab xfab phi NO<IA A telecom
mLicenTEC < A datacom/datacenter
NVIDIA.
aryballe A sensing (olfaction sensor)
=1 THOTONFIRST ) )
Active material A fiber-interrogators

R&D support I1I-V chiplets

@ ‘unec e..

THALES

Co-funded by
the Eurepean Union




Summary

X-FAB Group

xfab

X-Fab “More than Photonics” solutions enable a wide range of photonic
applications

X-FAB is the high-volume manufacturing partner for Ligentec’s low loss SiN

PIC technology @ www.ligentec.com

"More than Photonics” offering includes a range of solutions for wafer-level
system integration and packaging solutions

Micro-Transfer-Printing is a promising novel technology for heterogeneous
integration of photonics and other devices

Visit the photonixFAB Consortium Customer Engagement Portal @
www.photonixFAB.eu

Company Confidential 23



http://www.ligentec.com/
http://www.photonixfab.eu/



https://www.facebook.com/xfab.corporate/
https://twitter.com/XFAB_FOUNDRY
https://studio.youtube.com/channel/UCZVqNluNp8W0Ni9CQ0PTvyQ
https://www.linkedin.com/company/x-fab/
https://www.xfab.com/

	Slide 1
	Slide 2: Outline
	Slide 3: X-FAB
	Slide 4: Who We Are
	Slide 5: X-FAB at a Glance – Global Footprint
	Slide 6: More than Making Chips
	Slide 7: Technology Portfolio
	Slide 8: Enabling Innovation
	Slide 9: Applications Enabled by Silicon Photonics Technologies 
	Slide 10: Silicon Photonics Platforms at X-FAB 
	Slide 11: XPH90 SOI Photonics Technology Overview
	Slide 12: Vision for Photonics Ecosystem 
	Slide 13: „More than Photonics“ 
	Slide 14: Micro-Transfer-Printing Overview
	Slide 15: Micro-Transfer-Printing Process Overview
	Slide 16: Micro-Transfer-Printing Chiplets
	Slide 17: Photonics Sensing Solutions
	Slide 18: Silicon and Microfluidics
	Slide 19: Noble Metal Processing
	Slide 20: Enabling photonics product innovation with a path to high-volume manufacturing 
	Slide 21: photonixFAB Project Key Facts
	Slide 22: photonixFAB: An industry-driven private/public collaboration
	Slide 23: Summary
	Slide 24

