SCINTIL

AUGMENTED SILICON PHOTONICS
WITH INTEGRATED LASERS

Developing and supplying Photonics IC, mass-produced in
semiconductor foundry, for ultimate connectivity in Data
Centres, HPC and 5G

Yannick PAILLARD, Directeur Commercial et Marketing
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SCINTIL COMPANY OUTLOOK

 Fabless, developing and marketing Silicon Photonic
Integrated Circuits, PIC

* Created in November 2018, HQ in Grenoble, France
* Raised 4M€ in August 2019 from private funds

* Core technology licensed from CEA-Leti, a leading technology
research institute in micro & nanotechnologies, with an
expanding patent portfolio through our own development

* Manufacturing agreements with Commercial Foundry &
Industrial partners

* Laureate of European Innovation Council (EIC) Accelerator,
rewarding the most innovative/ high growth potential startups
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SCINTIL

We develop and market
Augmented Silicon Photonic Circuits
with integrated lasers
for ultra highspeed optical communications

e.g. SCINTIL Photonic IC "\
with 1600 Gbit/sec
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WHAT WE DO -OUR AMBITION

Solving the data center challenges
of scaling data traffic at controlled cost and power
consumption

Enabling the deployment of cloud HPC

(from Electrical to optical transmissions between XPUs)

Supporting the deployment of innovative
solutions for 5G infrastructure

Broader impact:
Sensing (FMCW Lidar) and Quantum photonics opportunities
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SCINTIL SCINTIL BUSINESS MODEL
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* Supply standard

Micro-controller with our
control electronics firmware

Photonic Integrated

Circuits to Moduleand
Equipment N
Manufacturers \(M

-

Off-the-shelf DSP &
drivers and TIA

Offer reference package

. . Photonic Integrated Circuit t
Implementatlons Multi-fiber attachment

scheme
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SCINTIL AUGMENTED SILICON PHOTONICS

COMBINING THE BEST OF SiPho & InP

Process Silicon Photonics devicesin a
Commercial SiPho foundry leveraging standard
SiPho material platform

Bond unprocessed llI-V/InP dies on the back5|de i E‘; I
of the SiPho processed wafer, \ AHORHE

e Complete the lasers fabrication with a CMOS-
compatible process
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SCINTIL  TARGET CUSTOMERS & END USERS

Customers Datacenters
& Telecom Operators
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SCINTIL OPTICAL COMMUNICATIONS
TARGET APPLICATIONS

Source : Google Data Centers, Dublin Source : Nvidia Super Computer Source : Ericsson MIMO antenna

Data Center HPC -
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SCINTIL

Data traffic doubling
every 2 years

~ 30 Zettabytes (~7 000Tb/s)
of Data Movement in 2024

\

45%

Telecommunications

Content &

roviders Digital Media

Source : Equinix Interconnection Index Vol.5

Exponential Growth of the
Interconnection Bandwidth
(CAGR of 44%)

6/16/22

~ 100 new hyperscale

DCs each year
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~750 hyperscale DCs in operation

in the world in 2022.

100MB$ annual CAPEX for new

2026

Source: Synergy Research Group

constructions and upgrades
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DATA CENTERS GLOBAL CONTEXTE

~ 3% of the WW
electricity in 2022

Energy consumption of data centres worldwide
Source: EU. Commission report nov 2020 - Energy-efficient Cloud Computing
Technologies and Policies for an Eco-friendly Cloud Market by the Environment
Agency Austria & Borderstep Institute

~3%

* L

Andrae 2015 expected ——Andrae 2019 expected

Belkhir/Elmeligi 2018 ——The Shift project 2018 & Smarter 2020/Smarter 2030

¢ Masanet et al. 2020

Critical environmental impacts
if efficiency gains do not
continue



SCINTIL DATA CENTRES CHALLENGES

7

400GDbit/s 1.6 Thit/s

Ideally, when traffic doubles... energy per bit (pJ/bit), density
(Gbps/mmz2) and cost ($/Gbps) ... need to be divided by 2
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SCINTIL FROM DISCRETE TO FULLY INTEGRATED

Discrete and EML based
solution for 400G

Source : System Plus Consulting
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SCINTIL Augmented Silicon

Photonic IC with Integrated
laser array (CWDM and DWDM)

Lower $/Gbit

Smaller size

Reduce power with co-packaged
optics (CPO)
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POWER REDUCTION TO DRIVE

SCINTIL CO-PACKAGING OPTICS

Pluggable [20 to 30 pJ/bit]

Pluggable optics

On-board optics On_Board [18 to 22pj/b|t]

| S = 2.5D co-packaged optics N .
= | CPO-Gena [10 to 15pJ/bit]
Gen v 9 ' % N SN > 3D co-packaged optics

S CPO-Gen2 [3 to 8pl/bit]
Genlll 3D co-packaged
. optical links optics with

Gen lll integrated lasers

~7.~ electrical links

CPO with
Integrated lasers
[target <1pJ/bit]

’ pluggable optical transceiver .~ disaggregated laser supply

¢ on-board optics module co-packaged PIC Ben‘y

Published in: Near Margalit; Chao Xiang; Steven M. Bowers; Alexis Bjorlin; Robert Blum;
John E. Bowers; Appl. Phys. Lett. 118, 220501 (2021)
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SCINTIL MARKET FORECAST

Pluggable tranceivers to remain the favourite CPO to primarily serve the Al Cluster
configuration of Data Centre operators and HPC with ~ 4Mu of in 2027
> 10Mu of 800G and 1.6T in 2027

20,000,000 4,000,000

800G and 1.6T CPO ports

|

- 15,000,000 — 3,000,000 Al Clustersand HPCs Compute nodes
g 800G and 1.6T Transceivers and AOCs v
g 2
2 2
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5,000,000 1,000,000
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Source: Lightcounting Webinar- June 2022 Source: Lightcounting Webinar- June 2022
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SCINTIL
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Monolithic integration of laser array by llI-
V/InP bonding on the backside of a SiPho
wafer

Enable high bandwidth density in a small
footprint with scalable PIC design for both
pluggable transceivers and CPO

Reduce power consumption of compute
systems by enabling co-packaged optics.

Build on existing SiPho foundries standard
process

Leverage the wafer-scale manufacturing, test
and packaging volume production of the
microelectronics supply chain.

FIEE webinar,

OUR UNIQUE PICSOLUTION

Micro-controller with our control
electronics firmware

Off-the-shelf DSP & drivers
andTIA

Augmented Photonic

Integrated Circuit
9 Multi-fiber attachment

scheme
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EUROPEAN

GREEN CAPITAL

An initiative of the
European Commission

Merci !

SCINTIL

PHOTONICS

rmininNG
i JOIN OUR TEAM

hiring@scintil-photonics.com



