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' ! ' QUOBLY JOURNEY GROWING EXPONENTIALLY

+45 employees

2022 2023 2024+

LAUNCHED
GRENOVBLE ALPES -
A digital & semiconductor community A quantaips
with over +40,000 jobs 2019-2022 QUANTALPS CREATED
'00 -'1 QUANTUM RESEARCH +200 researchers in 20 labs
-'10s + €30 Million invested 2022

research

TECHNOLOGY - SCIENCE - INNOVATION
The foundations of Quobly
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0, Les Questions adressees

* Q1 - Pourquoi parle t'on de “calcul quantique” ?

* Q2 - Quel sont les principaux verrous ?

* Q3 - Quelles seront les premieres / principales applications
* Q4 - La position de la France ?

* Q5 -Quobly ..
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Q1 - Pourquoi le calcul guantigue ?
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W RLETRLRBILITIES ARISE

Classical computing Quantum computing
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Each dead-end requires All operations happen in parallel. For many
a separate operation problems, this makes computation faster.



0, La puissance du calcul guantique
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Q; Classigue vs Quantique
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Q2 - Quels sont les principaux verrous ?
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THE PROMISE

Our computers will solve problems that are
currently UNSOLVABLE.

Perspectives of joint markets with Al

Value creation at stake:

$420B—S1270B «

& CHEMISTRY
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' !' THE CHALLENGE

Quantum computers will be useful once they reach over 1T MILLION total qubits.

. SCALE- FULL SCALE FAULT
< UP TOLERANT
8 | BEGINS
—
NISQ
ATOMS/IONS ~1000 ®
PHOTONICS ~100 A
SILICON SPIN QUBITS ~10 # ... but less so for spin qubits
>
1,000 QUBITS 1 MILLION QUBITS & BEYOND
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THE SCALABILITY DILEMMA

Q)

qQuobly

If 1 dot = 100 qubits, there are 1M qubits below, the minimum for a useful quantum computer.

Superconductors

B

Neutral atoms

ACADEMIC ERA

Spin gubits

e

This is about where each
architecture is right now.

(X

Trapped ions

O

Photons



Q; Lechallenge de la qualité des qubits
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0, Lescodes correcteurs d'erreur quantique

Classique LSQ
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Q; L'enjeu du scaling

A Fopérations taux erreur 4
10141 101 T
il
QEC ~
S
= »
(¢B]
e / \
108 T -(G:)t) // ‘\\ 108 T
3 Error mitjgation ?
I | L 100 T
% ‘ / /
104 T E’i &\%Q 1 104 T
e )
102 T = | 02 T

. 2 3 4 5 100 7
#qubits 10 10 10 10 10

v

Quobly confidential 14




uobly confidential

Q3 - Quelles seront les premieres /
principales applications ?
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0, Lepanoramacomplet ?

Simulation
Optimisation
(Calcul matriciel)
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Quantum Annealing
Analog Quantum Simulator

Calcul universel

NISQ
LSQ

Aerospace
Automotive
Chemistry

Climate change
Defense and aerospace
Energy

Finance
Healthcare
Insurance
Intelligence service
Logistics

Pharma
Transportation




Q) Letop 15 - lavision de BCG

Quantum-advantaged
mathematical function

Computational problem
types

High-value industry

use cases
*Sizing at tech maturity
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Sparse matrix math

O

Pharma: Drug discovery
$40-80B

Aerospace: Computational
fluid dynamics
$10-208

Chemistry: Catalyst design
$20-50B

Energy: Solar conversion
$10-30B

Finance: Market simulation
(e.g. dervative pricing)
$20-35B

Finance: Portfolio
optimization
$20-50B

Insurance:
Risk management
$10-20B

Logistics:
Network optimization
$50-1008

Machine Learning

Automotive: Automated
vehicles, Al algorithms
$0-10B

Finance: Anti-fraud,
anti-money laundering
$20-30B

Tech: Search/
ads optimization
$50-100B

Aerospace:
Route optimization
$20-50B

Machine learning applications to impact most, if not all, industries

|
0

Cryptography

Government: Encryption
and decryption
$20-40B

Corporate: Encryption
and decryption
$20-40B




0, LeQuantique et 1A ?

I} Apprentissage Kl Inférence gl  Application
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Q4 - Le monde, la position de la France ?
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0, Lesinvestissements mondiaux

Germany
3b € = $3.3b

DKK2.7b = $406m

Denmark

European Quantum Flagship
1b € =3%11b

Canada
CA%$1.41b = $1.1b
s

Global
Quantum
Efforts

$38.4b
(estimate)

US National Quantum
Initiative $3.75b

60m € = $67mf

rance
1.8b € = $2.2b

L

@QURECA Ltd. 2023, all rights reserved

Switzerland
CHF10m = $11m
> —

Austria

107m € = $127m

Sweden
SEK1.46b = $160m

China
$15b

Finland
24m € = $27m

—

Japan

oV} v80b=$700m _

J Toiwon'

NT$8b = $282m.

.

Philippines
P860m = $17.2m

= Singapore
S$185m = $138m

Hungary ggtor
HUF3.5b = $11m LU
- South Africa Israel

_ R54m = $3m

Australia
AU$231m = $155n;

 1.2b = $390m

Quobly confidential
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0, Lesenjeux ..

Institutionnel
Financements Capital Risque
- Commande publique
HW / SW
R&D / Industriels
Technologie / Metier Physique Q.

Calcul Q.
Technologies H.
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D entreprlses de I'offre quanthue
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quantum computing cloud offerings
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WHY USE SEMICONDUCTORS FOR QUANTUM COMPUTING? qu%élu

SCALABILITY. QUALITY. ENERGY EFFICIENCY.

Potential for leveraging CMOS tech- Potential for producing excellent qubits  Energy-efficient way to control &
nology to produce millions of qubits  tow footprint (100nm2) / Speed of operation (vusec) / Fidelity (>99%)  program multicore qubit architectures

CONTROL
ELECTRONICS

QUOBLY CONFIDENTIAL *FDSOL is a low power silicon technology developed in collaboration with ST, CEA and IBM and produced in ST (Crolles, France) and GF (Dresden, Germany)



'!' SILICON COMPETITION

A handful of players have identified the scaling potential of semiconductors

Q) equol 1

QUANTUM
2 MOTON

U

qQuobly

SemiQ:on'"
ARQUE
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Q, TRANSISTORS AND QUBITS ARE ALIKE HOW TO WIN THE
BUT DIFFERENT RACE

1 - Start from and customize
existing standard technologies -

TRANSISTOR QUBIT FDSOI* technology has a
Room T e lowT competitive advantage

Lots of charges . Single charge
2 — Leverage our longstanding
relationships with semiconductor
ecosystems

QUOBLY CONFIDENTIAL *FDSOQL is a low power silicon technology developed in collaboration with ST, CEA and IBM and produced by ST (Crolles, France)



QUANTUM SUBSTRATES

Q, OUR ECOSYSTEM B coitec ©
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C anr
Qubit
ANCASNEY
TECHNOLOGY AND BUSINESS ROADMAP
Quantu
link
Interposer
2D Multicore N ininimimid4
1D array 2D Multicore S.oC with
SO Sip 2D array quantum lnkS
__Eiygf'fi_ : 1D Multicore . : Quantum links :
- 0 psessewrswe) e “\“““““\“\“““““

Remote access Genl PoV with end users On premise - QaaS
HW PoC for

prefered partners
Digital twin

Working 100 qubits 1000 logical qubits

Noisy quantum Quantum advantage

Large scale qguantum computing
systems PoV

robust to errors

9
7 '\I
icIn
& CHEMISTRY
i "7-50
5 E
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Q, Vers la seconde revolution quantique

Des effets a “une particule quantique’
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Q, Vers la seconde revolution quantique

Des effets a “une particule quantique’
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CONCLUSION

Le calcul Quantique offre une potentielle révolution du calcul.
Toute l'industrie est potentiellement concernee.

La question aujourd’hui est comment passer a I'échelle apres les premieres
demonstrations.

La France est tres bien positionnee en termes de diversité des technologies et
d'acteurs sur la chaine de la valeur.

Quobly s'appuie sur I'industrie du semiconducteur pour proposer une roadmap
jusqu’au million de bits quantigues.



An ambitious vision for
quantum computing.

A VIABLE PLAN FOR
BRINGING IT TO LIFE.

FABRIQUE
EN FRANGE
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