EMBEDDED PROCESSING

pEENEEEEN

[ { |

MAY 16, 2024
TOSHIHIKO SEKI

SVP AND GM OF EMBEDDED PROCESSING PRODUCT GROUP
RENESAS ELECTRONICS CORPORATION

© 2024 Renesas Electronics Corporation. All rights reserved.

LENESAS



AT A GLANCE

EMBEDDED PROCESSING

Our products / technologies

(@\ 32bit Arm Cortex-M based MCU
RA for intelligent loT

@\ 32bit high-performance,

X high-efficiency MCU

@'\ 16bi :
RU78S it low power consumption MCU

@\ 64bit MPU for HMI, e-Al, real-time
R control & industrial networking
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lloT Infrastructure \ ~ Automotive Infotainment
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[loT Industrial
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GROWTH DRIVERS

EMBEDDED PROCESSING

Gt
(oku yen) Automotive
CO””?' Scalable embedded
4,000 = Infotainment processor
ADAS Embedded Al MCU/MPU
EV
§ 0‘—1 Industrial / Complete Portfolio incl.
lloT ﬂﬁ Mass market ARM, RISC-V and
Industrial LR
2,000 UX and Catalogue business
Al for Mass
Infrastructure
P \O) :
A Edge and Endpoint
0 I - el @;g el intelligence
2023 2030

*FX $1 = 100yen, €1 = 120yen
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MCU SHARE AND DESIGN IN

MCU share for Industrial & loT

RENESAS

2022 2023
10.0% 9.7%

Graphs created by Renesas based on Gartner Research. Calculations performed by Renesas Source: Gartner®, Market Share: Semiconductors by End Market,
Worldwide, 2023, Rajeev Rajput et al, 1 April 2024, MCU for Industrial & loT = Total Microcontroller excluded Automative application GARTNER is a registered
trademark and service mark of Gartner, Inc. and/or its affiliates in the US. and intemationally andis used hereinwith permission. All rights reserved. Gartner does not
endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the highest
ratings or other designation. Gartner research publications consist of the opinions of Gartner's research organization and should not be construed as statements of
fact. Gartner disclaims all warranties expressed or implied, with respect to this research, including any warmranties of merchantability or fitness for a particular purpose.

Design-in

RA (Arm MCU) RL (8/16bit MCU)

CAGR
CAGR 36%

62%

2021 2023 2021 2023
RX (32bit MCU) RZ (MPU)

CAGR
31%

2021 2023 2021 2023
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TARGET BUSINESS PROFILE

Now Near future
Y 35%
.I Mass market Large scale
500/0 500/0 650/0
Revenue
2%
dh
Mass market
# of customer
Large scale
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EMBEDDED PROCESSING STRATEGY

Scalable
embedded processing
portfolio
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Core technology

Motor control
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I >o*
oAl
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Security & Safety Al/ML
at the endpoint

User experience
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USER EXPERIENCES

Use

= # of stock = SW platform

at Catalog Disti. = Design guide

» Free samples
= Die bank

= Multi-Lines operation

= Application note
= Code generator
= Tuning tools

= On-line tutorial
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USER EXPERIENCES

Open-source community and

Optimizing accessibility and visibility ecosystem partner

C D

A B

Open-Source

Contents O O /\ Community
User's Manual Apprgx.;éSOO Apprgx.séOOO Approx. 3,000
- - Pages Arduino g 20 3
+

Supported Hardware

Accessibility A

Ease of accessing information @ @ 7 h RTOS

Web, APN, Guide, Selection ep yl‘ 8 19 1
Supported Boards

Visibility

Number of Registrations of 74k T SOk 8 3 k ECOSyStem 300+ 200+ 3 5 O +

parts on Altium Designer Partner
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GEN-AI TREND CAUSES A SHIFT IN COMPUTING BALANCE

FROM CENTRALIZED CLOUD TO BALANCE WITH DISTRIBUTED EDGE/ENDPOINT

Data center in “Centralized Cloud” cannot meet
GenAl demand due to power crisis

Data center electricity consumption forecast

~1000TWh ,
— Equivalent
=
460TW
* »
= o
i g
2022 2026
Total electricity consumption

Data center W/W of Japan

Cloud only » Best balance

Centralized Huge Huge
dere learning learning
W-_ Realtime
o, .

@ inference

Server Not good for infere P o

10x§power-efficiency—
Distributed —
: Renesas’ challenge
edge/endpoint
o dae Realtime
o Gwr .
:.‘:l 13 inference

Embedded system

Source:International Energy Agency's (IEA) Electricity 2024 report
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RENESAS’ Al SOLUTION IN GEN-AI ERA

10x Efficiency
rather than GPU

ransformer operation [TOPS/W]

\n

W

{}, & : Flexible parallel computing, DRP-AI
G

provides high power efficiency

98%~ Convolution Many types of operators

Source: "Data Movementls All You Need: A Case Study on Optimizing Transformers”  DRP: Dynamically Reconfigurable Processor
Proceedings of the 4 th MLSys Conference, SanJose, CA, USA, 2021

Model size Renesas’ Al solution
GenAl .
'g (Transformer model) Sparse prunlng teChnO|Ogy
§ .. .... DRP-AIl dedicated to pruning tech
< ? 4 can reduce not only mem size =
but also power consumption 9
E
2
Complexity &
GenAl . .
CNN model (Transformer model) Flexible & Real-time

Next
(S OPZl;) generation
DRP-Al4

Estimated

by Renesas (2027)
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SOFTWARE FOR Al

PROVIDE VARIOUS TYPES OF S/W FOR MASS MARKET

)

Easy-to-Strat ApPIlication Zoo |
. (Pre-trained model)
for Al beginner

(66 — 130 models)

Al navigator : All-in-one Al tools

Easy-to-Customize Application Zoo Transfer Translator to
for Al experienced (Pre-trained model) learning tool device

(66 — 130 models)

Customer’s model e BT (76

For Al expert Aevilee

RENESAS
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SUMMARY

Rich scalable MCU/MPU portfolio

User experiences improvement

Power efficient Al solutions & bring to mass
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(FORWARD-LOOKING STATEMENTS)

The statements in this presentation with respect to the plans, strategies and forecasts of Renesas Electronics and its consolidated subsidiaries
(collectively “we") are forward-looking statements involving risks and uncertainties. Such forward looking statements do not represent any
guarantee by management of future performance. In many cases, but not all, we use such words as “aim,” “anticipate,” "believe,
“endeavor,” “estimate,” "expect,” “initiative,” “intend,” “may,” “plan,” “potential,” “probability,” “project,” “risk,” “seek,” “should,” “strive,”
“target,” "will” and similar expressions to identify forward looking statements. You can also identify forward-looking statements by discussions
of strategy, plans or intentions. These statements discuss future expectations, identify strategies, contain projections of our results of

"o nou

continue,”

"o "o "o "o "on nu | "on "o "on "o
1

operations or financial condition, or state other forward-looking information based on our current expectations, assumptions, estimates and
projections about our business and industry, our future business strategies and the environmentin which we will operate in the future.
Known and unknownrisks, uncertainties and other factors could cause our actual results, performance or achievements to differ materially
from those contained or impliedin any forward-looking statement, including, but not limited to: general economic conditionsin our markets,
which are primarily Japan, North America, Asia and Europe; demand for, and competitive pricing pressure on, our products and services in the
marketplace; our ability to continue to win acceptance of its products and services in these highly competitive markets; and movementsin
currency exchange rates, particularly the rate between the yen and the U.S. dollar. Among other factors, a worsening of the world economy, a
worsening of financial conditions in the world markets, and a deterioration in the domestic and overseas stock markets, would cause actual
results to differ from the projected results forecast.

This presentation is based on the economic, regulatory, market and other conditions as in effect on the date hereof. It should be understood
that subsequent developments may affect the information contained in this presentation, which neither we nor our advisors or
representatives are under an obligation to update, revise or affirm.
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