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Fundamental technologies that underpin the evolution of mobility

Evolution from a “Tier 1 supplier that supports the auto industry” to a

“Tier 1 supplier that supports a mobility-centered society” by leveraging $1408B
strengths cultivated through the manufacture of automotive components  ————g————————-—
Market size of t 3.5times

Electronic Platforms

- Large-scale Cross-domain ECU g
- Single-purpose ECUs =

Linkage with in-vehicle
infrastructure semiconductors $408B

2020 2030
Source: OMDIA, BCG, and DENSO

Data App

Semiconductors [*arge:scalejCross:domain ECU

- MCU, SoC 'l: Energy ::i: HMI ,I Autonomous ’H: o | i
- ASIC — — - -

Source lines
- Power semiconductors [ [ [ of code for 13 ti
IMmes
q PowertrainH Body Chassis Cockpit software

ASIC

300 million lines

Aircraft
15 million lines

Software pu posezECUsﬁ 100 million lines 20 milon nes
- Cross-domain e oy \ 80 milfon ines
- Large scale Si/Sic
/9l
2020 2030
Power
semiconductors Source: McKinsey & Company, United Nations Economic Commission for Europe,

and Nissay Asset Management

Strengthen semiconductors and software as a “Tier 1 supplier that supports a mobility-centered

society” where vehicles are connected with infrastructure
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[Strategy in the semiconductor field (example)] Power semiconductors: from Si to SiC

Ensure stable supply of high-performance Si for HEVs/PHEVs and accelerate the development and deployment of
SiC that contributes to the spread of BEVs by improving the electric mileage

Market comparison Products (components ) Satisfaction derived
between Si and SiC for BEVs from using SiC
Market Products Vehicle loss r
Industr Auto 12% Other ’ ‘10
Consume“__~_ Inverter \
75 tr|II.|on _
Si 022, COTTEA _ Pover semiconductrs aecounfor
POWGI’ mOdU|e loss/inverter loss.
Computers Source: WSTS, 2023 o -

Improvement of HEVs’ competitiveness by
reducing the size and loss of RC-IGBT

SiC device

Industry
Auto 69%

Data’ 2 trillio
centers  yen in

Epitaxial
wafer

Source: Fuji, 2023

SiC power semiconductor

Contribution to BEVs by reducing the
power loss/size and weight

Ensure competitiveness of SiC (performance, procurement) for devices (low loss) and wafers (low
defects, high-speed growth) to meet the rapid expansion of BEVs
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[Strategy in the semiconductor field ]| Development and stable procurement of SiC wafers

Evolution of SiIC wafer technology

Commercialization of high-quality wafers

Reduction of costs & CO, emissions

Sublimation
RAF method method
* Mass production
achieved
SCreW 9200 deg.

islocation

RAF: Repeated A-Face 0.2mm/h

Defect density: 1/3
compared to general-
purpose products

Number of chips
available (image)

Gas method
* Aiming to achieve mass production
in 2028 and beyond

2500 deg.

Wafer cost
-30% from the current level

CO, emissions
-90% from the current level

3mm/h
\Jle high-speed growth
DENSO’s new Company A’s
wafers wafers

@ Defect

20 good chips 5 good chips

Partnerships concluded with
SiC wafer suppliers

RESONAC

March 31, 2023
SiC epitaxial wafers used for inverters

CSHERENT

October 10, 2023
Equity participation in a SiC wafer
manufacturing company

&

Ensure stable supply of wafers through in-house efforts to achieve high quality and low-cost

technologies and collaboration with development and mass production partners
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[Strategy in the software field (example)] Enhancement of

capabilities to develop embedded software for integrated ECU ., e ot the mobitiy
MObI'Ity 3.0 software market 9%/year

~ Mobility 1.0 Mobility 2.0 .
Transitioning Cars to Mobility Expanding Mobility Access SYNergy of Mobility & Infrastructure
—@ 2030 2035 Source: McKinsey & Company
2025
W Linkage with infrastructure Solutions for Iinkage with
Emb_edded software for 5 T e
Integrated EC_U e [Issue] In-vehicle
[Issuélsc']:lrge-scale Cross-domain ECU) technologies/ensuring reliability
Integration of many types of software .
Development process innovation through deep Larg e-Sca|e CrQSS-doma| Nn ECU
OEM + Tier 1 collaboration
Development of human resources who can /’ N “\{ Autonomous %/ Connected
integrate IT x in-vehicle (embedding) | . Energy §i  HMI I B=nes [ 20T Standalone software
Proper use of high-performance semiconductors S — . .

(security, communication, etc.)

. : o o ' [Issue] Capabilities to lead and spread
Powe”ra'”sui n ao|d é_p UCFES('; s'e‘-CEkaInUHs Safety standardization and greater use of
S| ng|e_pu rpose ECU I:I |:| 1 E common software across OEMs
m[s]S]a[s] S]]
[Issue] Efficient hardware-software integrated
development capability It is estimated that integrated ECU software will account

for 50% of added value of software in the 2030s.

In-vehicle electronic platforms have changed significantly due to expansion of mobility functions

and linkage with infrastructure. Embedded software for integrated ECUs, which fulfill important
functions, is a strategy field with many new technological issues

DENSO
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[Strategy in the software field] Core technologies that are key to embedded software for
Integrated ECU

M Difficulties of integrated ECU B DENSO'’s strengths

v' Library of various in-vehicle software products that
competitors do not have

v Participation in value creation through partnerships with OEMs

Extensive quality assurance combining different types of software

Example of in-vehicle info-com equipment

Integration iieora v' 20 years of experience in the development of large-scale
Internal software Open source : - ;
OP“rChased software o g integrated ECUs and utilization of IT human resources
9 million lines c 12 million lines C 9 million lines v" Know-how to use semiconductors properly and in-house
< Quality assurance > production of development tools

Powertrain control Air-conditioning/body control

Functional requirements for overwhelmingly high quality and high accuracy

; : Tablet In-vehicle info- i
Functional requirements computer cgr\r/]eeéﬁi%'rge%t ;

« Engine control systems * Air-conditioning systems
« Transmission control ) g'r bettg si/stems
» Smart entry
. * HV/EV control systems :
Tasks Concurrently handled 7 to 10 20 times 150 (parallel) U | *Security systems
Responsiveness Rezeggfgfsg)ﬁg%rr\“the 200ms  10times 5to 20ms Hard real time v e ) Event-driven
&, ‘.
Arbitration Pattergrsetsgittgjug be 1 Thou_sandSThousands ADAS/chassis control --{f : Info-com
QItimes ] ] > » Car navigation systems
-Driver assistance systems « DCM (Data
@ Diversity employees’ management that creates new value « Power steering control Communication Module)
. : * ETC systems (Electronic
ECUas a SISSHCIEE COmIEE Toll Cc))/llection(S stems
Int ted ECU y )
standalone niegrate Cross- Thuman- g i 1o0ls brake systems « Audio systems
10 times 500 to 1.000 ; resources
product o4 domain n vehicle Conductors  x Al Saf itical/Al
50 to 100 engineers engineers afety-critica Large data

Cope with in-vehicle integrated ECU software, which requires overwhelming functionality,

based on our profound software IP* and implementation capabilities

DENSO Intellectual Property
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[Strategy in the software field] Initiatives to increase the development efficiency and strengthen
our employees

Scale of 200 800
the || billion [==dtimes==h pijjion | |8 Reform to work processes
Sﬁgtivr\]'eagi yen yen §§ v' Collaboration with OEMs: Seamless development from
3 g specifications to implementation
Development 1= #=4<)] v Improvement of development tools: Integration of in-
volume Efficiency: :2 times M=y house tools and generative Al
3times : : EW Enhancement of utilization of expertise on
1.5times | ! semiconductors: Utilization of SoC/middleware
(+6,000 eng'neelfs)18 000 Strengthening employees for upstream

processes/advanced development

v Employees of project managers/architects: Expansion of
utilization of IT professionals

enqlneers

IThuman 1712 000 engineers

resources

2 OOO englneers

v Enhancement of global capabilities to develop software:

in-vehicle Standardization of work processes

knowhow

®®® engineets v' Active M&A with software development companies:

Enhancement of alliances with the IT industry (utilization of 2,000 IT
engineers as of 2023)

Strengthening of
human resources

2023 2025 2030 2035

Enhance the quality of human resources and increase human resources by 1.5 times

to expand the scale of the software business and build a strong software development system
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Energy Food and Agriculture
. el n .
Creation of new Ly p&
gt | S
value = &
Green _
« Expand the opportunities to solve issues by Peace of Mind

leveraging the strengths that have been
nurtured to underpin the evolution of mobility

« Aim to achieve 20% of the company-wide
revenue in 2035
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Energy domain

. - . ,
Issues in accelerating carbon neutrality DENSO’s strengths
Surplus energy CO, emissions Resources Technologies to achieve stable operation of electricity ¢ hydrogen
3 — . conversion under high temparature
Long-term storage No emissions Generation from
Timing for‘optimal use when used various resources Thermal management technology Ejector technology

Keep the power
I ?= — generation unit at a :
FO cusin g on h yd o g en - -ﬁ .'uniform temperature ﬁ Qtféﬁé%?gmggrﬁbggseggs

3 - . .
_.’ , by reducing heat is free from moving parts

=20% from the

: radiation and
ei. e? Ceram'_c membrane . recovering waste heat
SOFC (USG) B Operation at 600 to 800°C - - . - - - —
* Highly efficient distributed power Power generation Cutting-edge material technologies to realize high conversion efficiency
source I o - efficiency
'Cr:‘%m%?rtllg f?yV(;I“rtog\(/a?\rlous e 65% (target) R Btructure exploration s,
K T | Advanced ceramic t AN | R
(systems equipped with a reformer) K€y points: Temperature contro Crostruct F e ey 24
| and fuel recycling microstructures | A Utll;z;tlon of a
SOEC (prOdUCthn) I : £ supercomputer
. L% System cost Quick introduction of (Fugaku)
* Low-cost hydrogen production - atomic resolution TEM

* Conversion efficiency of 70%

achieved by high-temperature 1 1 conventional level :
operation . €9 ¢ (target) e Iiy?es” 1 Combinatorial
(e.g., 50% for alkaline fuel cells at Chemical reactivity \BENSO (: ‘, system
60 to 80°C) Key point: Utilization of common High-temperature durability Analvsis in tomlé scale Eabricate and test
SOFC: Solid Oxide Fuel Cell technologies for SOFC systems y
SOEC: Solid Oxide Electrolysis Cell TEM: Transmission Electron Microscopy, SR: Synchrotron Radiation

Enter the hydrogen business by leveraging thermal management and material technologies,

which have been refined through business operations, to accelerate carbon neutrality

DENSO
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Food and Agriculture domain

Issues in food safety and security Partnership with Certhon Group
Food demand Workforce Weather  Resource Complete subsidiary establishment in 2023
Population Shortage Significant Depletion Certhon Group’s proprietary technologies DENSO’s proprietary technologies
increase 6.0 — 6.1 billion change Securing and outflow ( ) Proposal of - -
B 2025-52035 f , phosphorus, YT - - Automation technologies
52'280_2’;&92%':'3'2;1 ( ) Global warming :n&/v r?itt%g%no(sfgrtﬁirzuesr) Cap abilities to deS|g n technologles Recognition, judgment, anc%l3 control
by +1.5°C Source: farm systems suitable for  [technologies refined in
(2020 — 2040) United Nations, etc. Capabilities to make cultivation |ADAS/manufacturing
. proposals based on total | €T A Soadiioning technologies
Elements necessary for stable DrOdUCthn optimization technologies refined in in-vehicle air
~ Growth technologies W |conditioning. .
Know-how from variety Proposal’of [Technologies for effective
lection/ 't farms suitable |utilization of resources
seiection/improvement to for automation. | Soil sensing and flow rate control
| | | cultivation ) e " | by applying in-vehicle technologies |
e i i i
Growin . i : .
technology/ s Stable Opf,'v”;t'é?tg’n”doégght Reallzatlgn of hilgHI prodlil?tlwty farms
know-how increase in | (|n ustrla |£.zat|on of farms)
. ' harvest ' Present - Future ==
/ t Certhon Group and DENSO are jointly £ € A farm model will be develobed by
— conducting evaluations of harvesting  «d using air Conditioning technology in
i Envwonmental control robots at a European farm. ol i : 9 Gl /1
gpromation suitable for growth (The labor productivity has been doubled.) anticipation of areas where farming is

difficult.
Expand the business based on the Certhon Group's agriculture technologies

and DENSO’s automation and air conditioning technologies to the food and agriculture domains
DENSO
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