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P. Notton, Bio : EPI G.M. / SiPearl| CEO

* Academic
* Engineer, Supelec (FR) (1993, Major in Signal Processing)
* Executive MBA Essec (FR) & Mannheim (DE) (2008)

* Business m https://www.linkedin.com/in/pnotton/
* 1994-2000: HW, SW, Design, Integration for Digital TV - Thomson, Canal+ - France, USA

e 2000-2005: Support, Marketing- LSI Logic, now Avago — Zarlink Semi., now Intel. France, UK

* 2006-2014: VP Marketing, Associate, SetTopBox and TV, Mstar Semi. (now Mediatek). UK, Taiwan. From Startup to IPO and
M&A with Mediatek of USS4B

 #1 WW on TV (>200Mu per year). #3 WW on STB. 15t Secure chips in Asia.

* 2014-2016: ST Micro, Group VP and GM Consumer Products Division (2400pers, WW P&L).
e STB (Audio/Video/CPU/GPU/Security/Heavy SW and ecosystem)
* Consumer Asics
e 150mm?2 Docis3.1 (28FD) / 90mm2 UHD STB (28FD) / 40mm2 HD STB (28FD)

Directly involved or in charge of more than 1 Billion chips with an $4-520 ASP



https://www.linkedin.com/in/pnotton/

Semiconductor industry background

Market Size

Selected Numbers

Around S$S400B and growing

Intel : S70B in sales
TSMC (#1 foundry) : Market cap = USSB260

ASML (Tools for foundries) : Market cap = USS70B (google “Trump ASML Huawei”)

2019F Top 15 Semiconductor Sales Leaders (M, Including Foundries)

o P il Rl P e Rl P
Rank | Rank Taotal IC i | Sems Total IC o4 | Sems % Change
1 2 | intel LS 69,E80 [i] 59.EED | 69,832 (i) E9, 832 [
2 1 | Samsung South Eorea | 75,698 | 2,843 | 78,541 | 51,750 | 3,860 | 55.610 “29%
E] 4 |TSMCI1) Taiwan 34,208 o 34,208 | 34,503 0 34,503 1%
4 3 |5K Hynix South Eorea | 36,200 567 36,767 | 22,291 5495 12 BEG -38%
5 5% |Micron us 30,530 0 30,5930 | 19,960 0 19,960 -35%
[ b |Broadcom Inc. [2) U5 16458 | 1,735 | 18,183 | 15,917 | 1,789 17,706 -3%
7 7 |Qualeomm (2] LS. 16,385 ] 16,385 | 14,300 [1] 14,300 -13%
] g8 M LS 13,908 Q46 12 E54 | 12,705 Ba2 13,547 Lo
9 9 |Toshiba/Kioxia (3) lapan 11,293 | 1,508 | 13,801 | 9,839 | 1,437 | 11,276 -18%
10 10 | Mwidia (2] U5 11,951 o 11,951 | 10,514 o 10,514 -12%
11 15 |Sony lapan 827 7.088 | 7,71% ETRB B &4 9552 2a%
11 11 |5T Europe 6628 | 2991 | 9,619 7241 | L2115 5,455 2%
13 13 |Infinean Europe 5465 | 3,745 9,210 5366 | 3,580 E, 9456 =3%
14 12 |NEP Europe E.429 aTe 9,407 7,965 Ba8 E 857 et
15 14 | MedaTek (2) Taiwan 7,861 [ 71,851 7,548 0 75448 1%
= — Top-15 Total 346,947 22,401 | 369,348 |291,013 | 23,880 | 314,893 -15%
{1) Foundry (2] Fabless {3} Formaerty Toshiba Memory

tource: Company neports, I Insights' Strategic Rewlews database
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entities to a United States Dblacklist on FTTOy, T

China’s access to American technology and stoking already high
tensions before a planned meeting between President Trump and
President Xi Jinping of China in Japan next week.
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HPC fOI" X Researchers and scientists
Underpinning innovation
l in almost all scientific disciplines

Citizens

Addressing major societal
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;‘: - 2 health, _ and
) +1% fé?ﬂcei cybersecurity. safer
greener transpnrt}

Deeper insights into unexplored
systems of high complexity

..................................................................................

: Compared to its competitors in the USA,
................. 5 China and Japan, Europe is underinvesting
............... in supercomputing, with an annual funding

: gap of €500-750 million ?
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Source: https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=54437
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Initiative

Processor

EUROPEAN PROCESSOR INITIATIVE

= Started officially in dec 2018
= 80M€ of EU H2020 budget for phase 1
= Moving toward:

= High Performance General Purpose Processor for HPC, ARM based

= High-performance EPI-made accelerator

= Computing platform for edge and autonomous cars

Copyright © European Processor Initiative 2020. Event/Recipient/Place/Date
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EC expectations from ICT-42
& EPI value proposal Technology

drive

EPIl expected impacts

(as per EC request)

, ‘]‘ High Performance Computing needs for Exascale
; g puting
» Get a world class processor machines and beyond

for the Exascale machines
supplied by EuroHPC in

2023 #. Connected mobility, Advanced Driver
> Deve|0p a sustainable =3 > Assistance Systems (ADAS) & Edge computing

) needs beyond 2023
economic model

Servers, Cloud, Edge Low Power CPU needs

Business drive

EPI is an H2020 program but with

industrial mindset &
product delivery oriented

Copyright © European Processor Initiative 2020. Event/Recipient/Place/Date
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THE EPI STORY, PART 1

= Having 10 countries, 27 partners working together to win such a large EU call 7

Copyright © European Processur nnuuuv
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THE EPI STORY, PART 2

= Sharing all together a common technical vision in terms of architecture and
product 7

10
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THE EPI STORY, PART 3

= Giving an industrial vision and industrial hand to EPI

SIPE/\RL

The Silicon Pearl

n
Copyright © European Processor Initiative 2020. Event/Recipient/Place/Date
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= Having access to ARM top notch technology for reasonable time to market

\ ’ 1 111 !

THE EPI STORY, PART 4

-
-~

EVERYONE, STAY CALM!
, —&- 4 , n
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SO NOW LET’S HAVE THIS EU SOLUTION READY !

[ SIPEARL

RHEA

Copuyright © European Processor Initiative 2020. Event/Recipient/Place/Date



WHAT IS BEHIND EPI AND WHERE ARE WE GOING ?
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Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion
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SIPEARL = EPI FABLESS COMPANY

= Semiconductors company are:

‘integrated’ or own their own fabs : such as Intel, Samsung, ST

‘Fabless’ and oursource their production (to TSMC, Samsung, or others) : such
as Amd, Qualcomm, NVIDIA

= Fabless company

licence of IPs from the partners
develop its own IPs around it
licence the missing components from the market (such as ARM [P’s)

Incorporated now as SIPEARL

integrate, market, support & sales the chip

generate revenue from both the HPC, IA, server
and eHPC markets

work and drives the next generations
The industrial ‘hand’ of EPI

Copyright © European Processor Initiative 2020. Event/Recipient/Place/Date
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Committed

Future

9
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eHPC (Automotive)

Al & Big-Data

Cloud & Servers
Space

Industry 4.x
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ONE OF THE LONG TERM VISION: FAR BEYOND HPC:
END2END SECURITY - FROM THE AUTOMOTIVE SYSTEM TO THE CLOUD

Copuyright © European Processor Initiative 2020. Event/Recipient/Place/Date



WHAT ARE TH E CHALLENG ES ? (BEYOND THE INITIAL « MISSION IMPOSSIBLE » ITEMS)
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What is “really” good

Intel bought MobileEye for $15B (2017)

Semiconductor Companies value Intel bought Habana Labs for $2B (2019)
Nvidia bought Mellanox for $6.9B (2019)

Microprocessor is THE big cookie in terms of engineering

Very complex development

Top Notch technology

... and Europe is out of it, for finished goods (at least up to now)

In Semiconductor engineering

Part of our Key Words CyberSecurity, BigData, Al, Sovereignty, DeepLearning, Quantum, Adas, Edge

EU (>1B€) budget for EuroHPC

Our supporters e . . :
PP Actual geo-politics in favour of data protection and sovereignty

SIPEARL

Copyright © SiPearl 2019 Event/Recipient/Place/Date The Silicon Pearl



What is “tough”

Combined “Research” and
“Industrial project”

The fun of “deep-tech” like
semiconductor

The fun of “semiconductor
investment”

European market

The budget

Copyright © SiPearl 2019 Event/Recipient/Place/Date

While Research has....
... tons of idea to rebuild the world
... working in a different time dimension
Semiconductor industry is...
... over expensive and not doing anything for free
.. not really “startup” centric in Europe
... seen as technology for “grand’pa” and dirty (i.e, let’s do SW and Web SW)

You burn cash for years

Product may work

Product may have the expected performance
Product may have a customer

Investors are running away... in Europe
But in USA over the past years, $4B invested for Al hardware.... (not to mention SW budget)
China invested $150B to develop a real semiconductor industry

Is wide open to non-European competitors (example of solar panels)

EPI EU H2020 budget has to be completed with private budget (>100M€+)

SIPE/\RL

The Silicon Pe



But it happens....

round <

Q2-2020 Closure of 15t financial ( SIPE/\RL

Exec team is joining SiPearl

CJSIPEARL

Q1-2020

Major announcement with Arm

SiPearl becomes )

Sept-2019 EPI industrial hand ( SlPE/\RL

6,2ME£ raised h

~ ISIPE/ARL

June-2019 SiPearl is incorporated

Dec-2018 EPI kick-off
EPI kick off 80M<€ H2020 allocations
80ME€ allocation IP / Architecture initiated

European Processor Initiative E".PH
2017-2018 pes .
consortium setup

- SIPEARL

Copyright © SiPearl 2019 Event/Recipient/Place/Date The Silicon Pearl
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TABOR NETWORK: aly DATANAMI &, ENTERPRISEAI  gr HPCWIRE JAPAN & ADVANCED SCAI :

&€ el
SiPearl Begins Development of Euroj
Processor with €6.2M

February 12, 2020 SWITZERLAND GERMANY  ARGENTINA  BELGIUM  NEDERLAND  FRANCE  US 2020 ELEC

MAISONS-LAFFITTE, France, Feb. 12, 2020 — SiPearl |
free) company that will design, market and distribute the
low-power microprocessor to secure Europe’s technolog
Technologies independence on the strategic markets for high perform

Soctore artificial intelligence and connected mobility. S | Pea rl : CO m p a ny fo u n d ed fo r

i SiPearl was created in June 2019 by Philippe Notton to .

AIMLBE project of the 27 members of the European Processor Ir EU o pea N C PU Wlth AR M an d R I SC'V
Exascale consortium selected by the European Union to support t

European microprocessor. Based on a roadmap that is « TEC h n0|Ogy

the European Union's goals, the company is targeting a
Resource Library 2022 for its first range of microprocessors.

HOME BREAKING NEWS BUSINESS SPORTS WORLD TECH HEALTH MIX USA

Specials

| 1l yaime 0
Podcast In the space of a few months, its CEO .
Events and founder has built the solid C < Share n n E E n n n n ﬂ
foundations that will support SiPearl's -
ob Bank development: '

About « A powerful ecosystem bringing
together its 26 partners within the European Processo
= Aleadership team with complementary areas of exper
records,

« Best-in-class industrial and technological suppliers se —
« £6.2m of European subsidies to launch its developme . /
followed by a major round of fundraising. f

Solution Channels

]
]
]
]
]
]
]
]
]
]
o
]
]

The European Processor Initiative consortium mem|

ecosystem of 26 partners for SiPearl r
proprietary tecnnologies, working closely witl

22| 06/05/ « Driving high performance computing's transition to exascale,
Project Confidentiel - Peut evoluer pour amélioration am ;




BUT, WHAT’'S THE TECH” AND HPC STRATEGY BEHIND EPI ?
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TOP10 OVER THE LAST 10 YEARS

2009 — Nov. | 2014 - Nov. | 2019 - Nov. (Post)
Exascale
CPU only 9 5 2 0

CPU + ACC. I 5 8 |10

Wh’ 4

Copyright © European Processor Initiative 2020. AHPC2020 25
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WHY? SOME OBVIOUS REASONS...
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END OF MOORE’ LAW 1/

Gate density (million gates/mm?2)

X
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END OF MOORE’ LAW 2/

7 13 Energy per switch (femto Joule /gate switch)
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END OF MOORE’ LAW & NEEDS FOR DATA PROCESSING 3/

More Computing Power:
- Higher density (more gates)

Basic Needs .
Less power consumption
- Newer silicon process per gate
Impact 1 Development cost higher and higher to cover density need and power consumption
Impact 2 Find more money, engineers and development time
Impact 3 Or be creative and move to 2.5D design ?

Copyright © SiPearl 2019 Event/Recipient/Place/Date



HPC BEFORE ARTIFICIAL INTELLIGENCE

Copyright © European Processor Initiative 2020. AHPC2020
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HPC WITH ARTIFICIAL INTELLIGENCE

Theoretical mode|m———) HPC Application

b-2
nnnnn

.....
X 3
1 2

Big Data
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HPC & Al AT EXASCALE: IT'S ALL ABOUT WORKFLOWS (1/2)

Edge
Computing

X86
arm

Realtime data
processing

Big Data

Copyright © European Processor Initiative 2020. AHPC2020 32



HPC & Al AT EXASCALE: IT’S ALL ABOUT WORKFLOWS (2/2)

Edge
Computing

Realtime data
processing

A

European

approach v" EU Architecture

v EU HW
v EU SW
v" Handle all complexity the others don’t know how to

Copyright © European Processor Initiative 2020. AHPC2020 33
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HPC & Al AT EXASCALE: IT’S ALL ABOUT WORKFLOWS (2/2)

® ) Edge
arm . ° ~ ' A arm

Computing

LY o

Realtime data
processing

A

European
approach

v" EU Architecture

v EU HW

v EU SW

v" Handle all complexity the others don’t know how to

. v

Compiler

2 B — g T3 R P .

S SIARM SN ARM N UARM- e ARM e WIARM
/ ACC.B - ACC.C 4 Acc.D ACC.E "

| P,
Copyright © European Processor Inftiative 2020. AHPC2020 34
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THE DEVELOPER / USER STANDPOINT

Compiler (unified front-end)
OPENMP 5.0 / OpenCL / /

Specific backend

\ \
| TTACCAT--ty | TTACCIBT=-t-y | TACCICT=-tn
L TACCA -t T ACC:B==-t- L TACCC=2 -1
- ACCA | i ACC.B | L4 ACCC

------------------------------

European
Processor
Initiative

More Science, Less Programming

. ' .
4 _ACC.D - | -4 _ACC.E
[} \ 35
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EVIDENCE: INTEL OVERALL STRATEGY IN HPC, CLOUD, EDGE

Intel own accelerator developments:
- GPU (Artic Sound)
- CSA

Accelerator companies acquired by Intel or
with intel in their Capital, in the last years:

- Altera

- Habana

- Mobileye

- Untether Al* (Toronto, Ontario, Canada) / User environment:

-  SambaNova Systems™ (Palo Alto, - Intel Compiler
California, U.S.) - OneAPI

- Zhuhai EEasy Technology Co. Ltd.*
(Zhuhai, China)

Copyright © European Processor Initiative 2020. AHPC2020
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https://untether.ai/
https://sambanova.ai/
http://www.eeasytech.com/

LESSONS LEARNED
PROFILE FOR EXASCALE SOLUTIONS

Copyright © European Processor Initiative 2020. AHPC2020

Keep end user life simple

| CPU only

- LLVM + GCC + OPENMP 5.0
- Keep it open!

SRR
1



TECHNOLOGY & ROADMAP

Copyright © European Processor Initiative 2020. AHPC2020
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COMMON PLATFORM VISION: FEDERATE ACCELERATORS

Interposer function Value proposition potential ACC. (hon exhaustive
arm
SIPEARL RHEA chip @ SIPEARL _
Common Platform @ GRAFHCORE :: LIGHTMATTER {: thinci PEZY Computing
== adapteva DEEDSC/A\LE
Embedded memory (like > —ceccccac gy
HBM) — A& ThinkForce & siFive e ——

8| (FOsPEnRL

A\
AMPERE. P TENSTORGERT groq
GREENWAVE LR - chyum”

Chiplntelli
- TERADEEP MAKE Al REAL

xxxxxxx

'S
P =N - @ eron TP
GREEN :

- YTHIC Cambricon § gyrfalcon
E R & B # technology

Low cost chip from Al
start-ups

Al Start-up Crypto Quantum or ¥
accelerator Accelerator photonics &8 Novoinn brainchip™
accelerator -

Interposer for integration

THE COMMON OPEN PLATFORM IS
THE EUROPEAN STANDARD FOR MANAGING EXTREME SPECIALIZATION

Copyright © European Processor Initiative 2020. AHPC2020


https://anotherbrain.ai/
http://www.think-force.com/
http://tenstorrent.com/
https://koniku.com/
http://www.adapteva.com/
https://www.mythic-ai.com/
https://www.kalrayinc.com/
https://www.brainchipinc.com/
https://aimotive.com/
https://krtkl.com/
https://www.novumind.com/
https://www.graphcore.ai/
esperanto.ai
https://amperecomputing.com/
https://www.sambanovasystems.com/
https://greenwavesystems.com/
https://knowm.org/
https://greenwaves-technologies.com/
https://www.lightmatter.ai/
https://antmicro.com/
sifive.com
http://www.cambricon.com/
https://www.bitmain.com/
http://www.tachyum.com/
http://www.chipintelli.com/
https://www.cerebras.net/
https://wavecomp.ai/
https://www.pezy.co.jp/
https://thinci.com/
https://groq.com/
http://deepscale.ai/
https://www.teradeep.com/
http://www.deepvisioncorp.com/
http://www.kneron.com/
https://www.gyrfalcontech.ai/
https://www.lightelligence.ai/

——-__

CONCEPT OF COMMON PLATFORM : INTERPOSER & MULTI-CHIPLET

Chiplet #2

Chiplet #1

/

Silicon interposer (passive)

Copyright © European Processor Initiative 2020. AHPC2020 40
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CONCEPT OF COMMON PLATFORM : INTERPOSER & MULTI-CHIPLET

T T L T -
i ]
- AR

[ SIPEARL

Common Platiorm

65mm
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https://anotherbrain.ai/
http://www.think-force.com/
http://tenstorrent.com/
https://koniku.com/
http://www.adapteva.com/
https://www.mythic-ai.com/
https://www.kalrayinc.com/
https://www.brainchipinc.com/
https://aimotive.com/
https://krtkl.com/
https://www.novumind.com/
https://www.graphcore.ai/
esperanto.ai
https://amperecomputing.com/
https://www.sambanovasystems.com/
https://greenwavesystems.com/
https://knowm.org/
https://greenwaves-technologies.com/
https://www.lightmatter.ai/
https://antmicro.com/
sifive.com
http://www.cambricon.com/
https://www.bitmain.com/
http://www.tachyum.com/
http://www.chipintelli.com/
https://www.cerebras.net/
https://wavecomp.ai/
https://www.pezy.co.jp/
https://thinci.com/
https://groq.com/
http://deepscale.ai/
https://www.teradeep.com/
http://www.deepvisioncorp.com/
http://www.kneron.com/
https://www.gyrfalcontech.ai/
https://www.lightelligence.ai/
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HETEROGENEOUS INTEGRATION

= |ntegrating customized
functions at different levels

= EPl accelerator IPs today are
integrated in Rhea design

Copyright © European Processor Initiative 2020. AHPC2020

/O coherent
Accelerators

Traditional GP-GPU, interconnect
and to the storage

PCle/CXL links

Platform Design

Coherent
Common chiplet

CCIX links via PCB

Coherent
accelerator

Possible location
e
for User functions

Commerical FPGA chips
or CCIX enabled companions chips

(accelerator, NIC or other EST chips)
42
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GENERAL PURPOSE PROCESSOR (GPP) AND COMMON OPEN ARCHITECTURE

CCIX (RHEA) /
— CCIX & CXL (CRONOS) !
\

EPI Common Platform open vision
is to integrate most of EPI |P’s
development

e
e
\ =  Network on Chip (NoC) — ARM
il NoC . , = CPU-ARM - ZEUS
i f\RM = EPAC — EPI Accelerator (TITAN)
e Ur el k " MPPA — Multi-Purpose Processing Array
- i |- ] ) | | [
HiEE =S . = eFPGA - embedded FPGA
ool =  Cryptographic IP (EU Sovereignty)
I | (o = Anyother ASIC

Copyright © European Processor Initiative 2020. AHPC2020



CPU (RHEA) DESIGNS

= Multi-core Armv8.x processor for both computing and control flow (features to be announced)

= Very high Byte/FLOP ratio

= EPI Accelerators work in I/O coherent mode and share the same memory view

= Coherent NoC with system level cache to keep the data local

= HBMZ2e, DDRb and PCle genb

= Very Low core voltage to improve the energy efficiency / N6 process

Copyright © European Processor Initiative 2020. AHPC2020 44
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EPAC — RISC-V ACCELERATOR FOUNDATIONS

Bridge to GPP

EPAC — TITAN = EPI Accelerator

Bridge to GPP

VPU — Vector Processing Unit

STX — Stencil/Tensor accelerator

= \VRP = Variable Real Precision

THIS IS ONE OF THE FUNDAMENTAL RESEARCH DIMENSION IN EPI !
IT WILL END ONCE MATURE INTO A FULLY DEDICATED CHIP

Copyright © European Processor Initiative 2020. AHPC2020 45
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ROADMAP EPI IP's Launch Pad

& ZEUS Core
Pan European Research TITAN Acc.
Platform for HPC and Al 5nm :
2022-2023 Gen3 GPP Family

...................

....................

Tape-out

Rhea Family - Genl GPP 2021-2022

ZEUS Core

EPI Common Platform N6
ARM & RISC-V
External IPs Test Platform

HPC Syste;n Exasgale
Automotive CP with CRONOS & TITAN

L]

7 sPEARL

CRONOS

HPC System PreExascale
Automotive PoC

|

Y (7 SIPEARL

RHEA

P )

with RHEA B version
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EUROPEAN APPROACH FOR (POST) EXASCALE CHALLENGES

Technology “ Ecosystem (holistic)

= One CPU to rule all accelerators = ARM from loT to HPC
= ARM is the best choice: performances, = Common Open platform = GCC and LLVM
openness, unique lol to Supercomputer
ecosystem = Open programming model = OPENMP 5
= Chiplet based approach = Aim open hardware = OPENCL
= Common Open Platform N

Business pragmatism

= From Research to Production = One vision but both feet on ground = SiPearl industrial hand
= Sustainable

= Profitable
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