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DENSO CASE Research: The semiconductor business will help it go "from Toyota to the

world”

ResearchInChina has released DENSO
CASE (Connectivity, Automation, Sharing
and Electrification) Layout Research
Report, 2022 to sort out and study the
layout of Japan-based DENSO Group in
the fields of automation, connectivity,
electrification and other fields, summarize
its development dynamics in 2021-2022
and predict its future business focus.

1. DENSO's future growth will mainly
hinge on CASE
With the transformation and development
of CASE, DENSO has built relatively
sound technical capabilities in the fields of
automation, connectivity, and
electrification, and its future growth will
mainly hinge on CASE.

Realize both profitability & future growth

Operating 10 10.’5' or higher
e
7.?%

Accelerate business
development to realize

Carbon neutral,
New mobility

Rﬁ:ﬁfﬂ;e 5.5 Agriculture, F;f;orl;iugtgsnf;f:n philosophy
CASE Sales expansion for
steady growth
Internal Rearrange business
Combustion portfolio for efficiency

FY21 FY25

Improve profitability sustainably
by Creating new business, Expanding growth business and Shrinking maturity business
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DENSO's future growth will mainly hinge on CASE

In the field of automation, DENSO

has formed ADAS (L2-L4),
surround-view  systems, AVP,
autonomous platooning,

autonomous taxis, a series of
active safety systems, AD systems
and ADAS through the provision of

cameras (front-view
monocular/binocular, surround-
view), radar (forward, corner),

LiDAR, ultrasonic radar, integrated
control software for autonomous
driving and other products. In
addition, it provides users with
integrated software and hardware
solutions.

At this stage, DENSO mainly
applies the autonomous braking
function to the front, rear, left and
right directions, and to avoid traffic
accidents in scenarios such as
crossing intersections. In the future,
DENSO will strengthen the
development of early warning
functions with the help of V2X and
other infrastructure.

Sales expansion in growth area (ADAS)

B Sales forecast
(Billion yen)

1.5 times 200
320
Advanced safety

I Collision safety IS

FY20 FY25
<Product lineup>

FY30

Advanced Driving

Support System Parking suport

Autonomous driving

& @

sion sensor Millimeter-wave| Sonar
—— Surround monitoring

Driver monitor  V2X ECU

‘ Sonar
ECU

=

S N

LIDAR ADS/ADX
ECU

I
>

SIS ECU

M Differentiation strategy of AD/ADAS

v I Wide product lineup !N'hil:h is possible to cover various accident scenes

rear end collision, right/left turning
edestrian crossin head-on collision
ﬁ
a Pe 1= j S e LN
ro &

crossing visual Mm;’:’ﬂ:‘:ﬂ‘
collision obstruction spreciation of driving 3

Eliminate traffic accidents by automatic braking Prevention by warning notice

~2nd Gen, 3rd Gen. 4t Gen,

| Emphasis on infrastructure + watching>

v | Original technoloqy | for promotion

High-accuracy
detection by
fusion of sonar

and camera
Install TOYOYA YARIS (2020)

Original Millimeter-wave

High recognizing
recognizing algorithm

performance of
night camera

Install Lexus LS (2017)

uardrail

front car

front car

Grow by wide product lineup and original technology against ADAS market expansion
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Connectivity

In the field of connectivity, ;
DENSO's products | sover | RO@AMap for the cockpit system

automotive - communication, VI 2018 2019 2020 2021 2023 2025 2030
systoms, digal | keys, OIAT T Socil il L2 mot st oSS BN el O
solutions, cyber security solutions, develop- — : _ Outside-car ] et

cockpit domain control platforms, R information ; 56 information ; : 6G " information

clusters & center consoles, HUD, : :

DMS, etc. Among them, -Assmt the driver Adapt to the driver

automotive V2X communication : 5
ggrL:E)nnJﬁirltatiO;eatures W\:;er:?;: E-cockpit Intelligent-cockpit i-cabin

positioning and status judgment, COCkp::to'::'% aticn In-vehicle AI technology Cabin integrption control
and it enables safe driving Advance-

assistance  through  wireless ment of [ wvax
vehicle-to-vehicle and  road- cockpit : I /2 o v2v
vehicle communication. It has e ev— Surround view A cmditones Surroundview ||| Arcondtoner
been installed in Toyota Prius, 33:: smerenons A:_f_::m — st‘:ggs"". S—
Crown, Lexus RX, Lexus LS and ———— Navigation ——— — Instroment custer Navigation
other models. DENSO plans to Scane understanding (AT) Sceneundersianaing ()
integrate  V2X, V2V, display Hypervisor Hypervisor Hypervisor
systems, DMS/OMS and other SoC SoC SocC

functions into the bottom layer of
cockpit to offer a more intelligent Offer cockpit systems that support the driver in line with the advancement of vehicles

cockpit solution by 2025.
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Electrification

field of
DENSO
the
core

In the
electrification,
focuses on
development of
products across
electrified powertrain
platforms (PHEV, HEYV,
BEV, FCEV): battery
packs, motors, inverters,
and energy management
systems.

According to the plan,
DENSO will center on the
development of inverter
and stator  winding
technologies before 2025,
extend to power modules,

control  modules and
thermal management
systems from 2026 to
2030, and further

enhance its supply chain.

Sales expansion in growth area (Electrification) MInverter differentiation

M Sales forecast

' . Thermal
(Billion yen) _==" | management
’ 1.000 _.-- ) Control
2 times— "~
Power supply
550 — = EE __----"""
Electrical
drive
FY20 ——» FY25 FY30
<Product lineup>
Electrical drive | Power supply Control Thermal management

T

Battery
ECU
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Batten
. monitorin

Current

Sensor

MG Relay

g IC

HV ECU

|

Heat pump module

4

Thermal products

*C.V.: Commercial vehicle

3 Vﬂlgh Cﬁ?um?n “P.\.: Passenger vehicle
_O,tﬂg vehjcle 5 .
° e ‘\‘ Premium CV.* Expandlng
= :' - 3 product lineup
= | I .
S ) = High Output
} /’ ,J
£l 2m “
m O
+ [H EV] Small C.V. .
> Premium
n e
Small P.V. R
s T \'\
. bem——— 1/
Small size, L_g " High Current
Low cost (BEV/HEV)
MG Current

Inverter power densi Miniaturization| == |Core| Technologies

g it generation Frod Invertor area: Number of patent

E‘ (Domestic & international)

: DN next generation :

g E, sl Company ranking =1 place (*

2 SiCtrend g-=" _ _ pany g i ¥

E . P ~* e Next generation miniaturization

i H?d“ * s (= Function integration)

= 2005 2010 2015 2000 2025 = >MNumber of parts reduced by approx. 20%

[*] NGB Coeporation, COMPANY RANKING OF DOMESTIC AMD FORERGM PATENT FAMELIES IN KEY COMPOMNENT TECHNOLDGIES OF ELECTRIC VEHICLES
https:fwww.ngh.cojpfip_articles/detail1850.html
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Electrification

Sales expansion in growth area (Electrification) EBattery system differentiation strategy

M Sales forecast
(Billion yen)

Thermal
management

1000 -

- Control

er supply, Contr
hermal managem
-~ -system

2 time
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Electrical drive] Power supply

Control
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HV ECU ﬁ

ECU Heat pump module
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Battery
' ‘ monitoring 1C @(
Current
sensor
MG Relay Thermal products

v'| Safety & efficient control|on a wide variety of batteries

0 O W | d od
= O

System <

Configuration <D ‘ @ - _'I
DENSO

Battery Supplier “Only Battery

ECU Supplier

v'| Unique technologies|extending the cruising range

Battery monitoring 1C: High accurate monitoring on cell capacity with low detection error

13 Detection EV Cruising range
error
- +7%

Buung

0
0
o

=}
|

]

-

Avoid over-charging/over-
discharging and Realize full h ﬁ
performance of cell capacity

to extend the cruising range. DN Others

eyasig
urg

DM Others

uibu
Bu

Realize both environment & biz. growth by further deepening developed tech?\alugies and expanding our product lineup
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Toyota contributes over 50% to DENSO's revenue

After DENSO was separated from Toyota in 1949, the two
have maintained an amicable and cooperative relationship.
In FY2022, Toyota contributed 51.4% to DENSO's revenue,
an increase of 0.8 percentage point from the previous fiscal
year; the order intake worth JPY2,837.6 billion, up 13.5%
year-on-year.

DENSQO's CASE products are mainly tested and mass-

produced through Toyota. For instance:

* In April 2021, DENSO announced it had developed
products for Advanced Drive, an advanced driver
assistance technology featured on the new Lexus LS and
the new Toyota Mirai. DENSO’s newly developed
products used in Advanced Drive include LIDAR, a
binocular vision system, an Spatial Information Service
Electronic Control Unit (SIS ECU), an Advanced Drive
System Electronic Control Unit (ADS ECU) and
Advanced Drive Extension Electronic Control Unit (ADX
ECU).

* In May 2022, BIUE Nexus Corporation, AISIN Corporation,
and DENSO Corporation announced that they had jointly
developed eAxle for Toyota’s new battery electric vehicle
(BEV), bZ4X.

© (Unit: Billions of Yen)
© ( ):vs 21/4Q (12 months basis)

INCR/DECR

[ J:vs 21/4Q (12 months basis)

INCR/DECR excluding FX diff.

 *:vs 21/4Q (3 months basis)
. INCR/DECR excluding FX diff. -

After-market,

MNon-Automotive Business etc.

After-market, v
Non-Automotive Business e

(+10.3%)

[+5.1%] [+10.2%

'Revenue 4,936.7 = 5,515.5 (+11.7%)

- Toyota group 2,499.1 = 2,837.6 (+13.5%)

+ Other OEMs

1,847.9 = 2,037.5 (+10.3%)
2,037.5

Others  (+29.3%)

VW/AUDI (-9.2%)

Nissan (-0.3%)

99.9 Hyundai/Kia(+6.2%)

_ Mazda (+2.7%)

te. — 109.4 Suzuki (+0.1%)
_ SUBARU  (+1.0%)

126.6 GM (-2.0%)

_ Ford (+21.2%)

200.6 Stellantis (+3.6%)

Honda (+3.9%)

2020/4-2021/3 2021/4-2022/3

[+7.7%]

*+1.3%

[10.2%]
*+3.7%

[+5.1%)]
*-0.3%

[+23.7%]

[-15.7%]
[-4.2%]
[+1.1%]
[+2.1%]
[-2.5%]
[-1.5%]

[-7.8%]
[+13.3%]

[-1.5%]

[-2.6%]
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DENSO's layout concentrates on the semiconductor field

In 2022, DENSO's layout concentrates on the semiconductor field.

In February 2022, DENSO acquired a more than 10% stake in Japan Advanced Semiconductor
Manufacturing, Inc. (JASM), TSMC’s majority-owned manufacturing subsidiary in Kumamoto
Prefecture, Japan. With this equity investment, DENSO became JASM'’s third largest shareholder.
TSMC will build a new chip factory in Kumamoto Prefecture, Japan through JASM to produce
cutting-edge logic semiconductors for image sensors and MCUSs, with mass production scheduled
to begin by the end of 2024. The acquisition will enable DENSO to stably purchase cutting-edge
semiconductors with circuit line widths of around 10-20 nanometers in Japan.

In February, DENSO announced that it will increase its annual inverter capacity to 10 million units
by FY2025 (ending in March 2026), tripling the current level. In order to achieve this goal, DENSO
will expand or build new factories in Japan, the United States, China, Europe, Southeast Asia, India
and other countries and regions. In addition to supplying products to Toyota, it will contact
European and American OEMs.

In April 2022, DENSO and United Semiconductor Japan Co., Ltd. (USJC), a subsidiary of global
semiconductor foundry United Microelectronics Corporation (UMC), announced that they had
agreed to collaborate on the production of IGBTs at USJC's 300mm fab. The production is
scheduled to start in the first half of 2023.

"DENSO is considering spinning off its JPY420 billion chip business”, CTO Yoshifumi Kato said in
an interview in June 2022.
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DENSO's CASE Cooperation

DENSO’s CASE Cooperation Dynamics, 2021- 2022

January DENSO and Qualcomm Technologies, Inc., a subsidiary of Qualcomm Incorporated, Connectivity
2020 announced the companies’ joint efforts in developing next-generation cockpit systems. layout
Movember DENSO invested in Lambda:4 to strengthen its passive digital key, increasing its location Connectivity
2020 accuracy and user authenfication capabilities. layout

Nene ™" | DENSO announced it had taken a stake in Envoy Technologies, an eleciric vehicle starlup E';m“"“"""

DENSO announced it had begun mass production of its latest model of booster power

December module equipped with high-quality silicon carbide (SiC) power semiconductors for fuel cell Electrification
2020 vehicles, DENSO developed a new in-vehicle 5iC transistor, and this marks the first time layout

DENSO has used SiC for in-vehicle diodes and transistors.

2021

January DENSOQ invested in Delifer. The investment will help accelerate the development and Connectivity

2021 distribution of Dellfer’s best-in-class cybersecurity solutions for the automotive industry. layout
SemiDrive and DENSO Kotei jointly released the X9U e-cockpit platform. The mass .

November Connectivity

preduction will begin in 2023, It will assist customers in the research and development of
cockpit domain controllers.

layout

With the development of mobility technologies such as autonomous driving
and electrification, the importance of semiconductors in the automotive
industry is becoming more and more prominent. Recentlyy, DENSO's
semiconductor layout mainly pivots on digital chips with high computing
power, which will be mainly used in AD systems/ADAS. In order to obtain
more semiconductor-related resources, DENSO has successively formed
close capital bonds with Renesas, Infineon, TSMC, and UMC.

At present, DENSO keeps an eye to meet the internal chip demand and
support Toyota. If DENSO splits its semiconductor business in the future,
the relationship with Toyota is expected to be loosened, facilitating its global
expansion. After all, DENSO has become the world's fifth-largest supplier of
automotive chips by sales volume, and digital semiconductors to mass-
produced in 2023-2024 will be a blessing.

July 2021

I DENSO invested in Blaize, the Al computing innovalor revolufionizing edge and
automotive computing solutions. This will push Blaize into the field of electric vehicles.

DENSO signed a leng-term agreement with aerospace leader Honeywell, establishing an
alliance focused on electric propulsion units fo meet new aerospace needs. The Lavout i
J 2021 companies will develop and manufacture electric propulsion systems for aircraft, initially ::‘r - d
une prioritizing the urban air mobility (UAM) segment with a focus on air taxis and delivery :.iham:i] :'d" E—_— DENSO acquired a more than 10% stake in Japan Advanced Semiconductor S
vehicles. They intend to deliver flight test configurations of the electric propulsion systems ¥ ik 2022 -+ Manufacturing, Inc. (JASM), TSMC's majerity-owned manufacturing subsidiary in Foa
within 2022 Kumamoto Prefecture, Japan. ay
DENSO and NTT DATA announced that they had completed a joint verification test to Connectivity ;3“2;“” f__'ENSO announced that it will increase its annual inverier capacity to 10 million units by Electrification
mprove mom-ﬂ-? Exps.?enws ey dataﬂon Wh-lcle 254 people ficwa. In the te-st th‘;y layout, layout in BIuE Nexus Corporation, AISIN Corperation, and DENSOQ Corporation jeintly developed
June 2021 gathered participants’ “vehicle flow data,” or their movements by car, through in-vehicle hari d 2022 Axle for Tovota's new batiery electric vehicle (B bZaX scheduled 1o be released in Electrification
devices and “people flow data” through their smartphone GPS and beacon detection logs. zlhanni? Iadn el May 12 zuzrzou ny (BEV), layout
The test was conducted to provide beiter mobility experiences and semvices. el DENS(‘:‘ and !:lnited Semiconduclor Japan Co., Lid. (USJC), a subsidiary of giobal
The first phase of QEMSO 5 new a_lulomotwe system plantl in S_nulh China was officially N e semiconductor foundry United Microelectronics Gorporation (UMC), announced that they Elechibcation
July 2021 completed and put into operation in Nansha. After the project is completed, the land area Connectivity had agreed to collaborate on the production of power semiconductors. The production is layout
of the plant will increase to 150,000 square meters. The goal is to achieve a total output layout scheduled to start in the first half of 2023,
value of RME10 billion by 2025. ]
Source: ResearchinChina
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