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Introduce

RERDNDT—-ILIPOZIRXRERABSIC (SUIH—IAKR) FINMRX

SiC (Silicon Carbide) devices, which support the next generation of power
electronics
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Company Outline

Trade Name Shindengen Electric Manufacturing Co., Ltd.

Address Shin-Otemachi Bldg., 2-2-1 Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan

Established August 16, 1949

Capital \ 17,823,148,008

Main Business Manufacturing and sales of semiconductors, car electronics products, and power supply products
Asaka Office Address | 3-14-1 Saiwai-cho, Asaka City, Saitama 351-8503, Japan

Main Customer

ADVANTEST Corp. Sharp Group TOSHIBA Group Honda Group BMW Group PHILIPS Group

NEC Group SUZUKI MOTOR Group TOYOTA Group Marelli Corp. BOMBARDIER RECREATIONAL PRODUCTS INC.  PIAGGIO Group

NTT Group STANLEY ELECTRIC CO., LTD. NISSAN Group Mitsuba Group DELTA Group POLARIS INDUSTRIES INC.
OMRON Corp. SUBARU Corp. NIPPON SEIKI CO., LTD.  Mitsubishi Group DUCATI MOTORHOLDING S.P.A SAMSUNG Group

Kawasaki Heavy Industries Group Sumitomo Wiring Systems Group PIONEER Corp. ‘Yazaki Group KTM-SPORTMOTORCYCLE AG TRIUMPH MOTORCYCLES LTD.
Canon Group Sony Group Panasonic Group YASKAWA Electric Corp. LG Group

KDDI Group SOFTBANK Group Hitachi Group YAMAHA MOTOR Group

KOITO MANUFACTURING CO., LTD.  Daikin Industries Group FANUC LTD.

SIIX Corp. TDK Group FUJITSU Group

Share of Total Sales Net Sales

Other Businesses Electronic Device Consolidated Net Sales

(million ¥ )

6.6 % 3150 o
Power System Products Semiconductor Products 100,000 102,261
Actuator Products Power IC Products '

80,000

60,000

40,000
Car Electronics
61.9%
Powsr Management ElocTENs wear ended March 31, 2024 O oo0s 20213 2022/3 20233 202473

FrETITEKRSI © 2026 Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 2
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New power. Your power.

Our Business

Maximizing Energy Conversion Efficiency

Power Device Business

A °° z m Bridge Diodes
O 040> m High Speed Rectifier Diodes
« %
mTVS (Transient Voltage Suppressor)
1 - M Thyristors
’ & y % 0 mSIDACs
2 L s & ' m Power MOSFETs

m Power ICs

AL 29
® o v eLs

m Power Modules

Core Technology

PackagingTechnology
Circuit Technology

Device Technology

B Rectifiers for Communication
Stations
H Rectifiers for Mobile Phone Base

H Regulators for Motorcycles
m ECUs for Motorcycles

M [gniters for Motorcycles (CDls) Sl
B DC/DC Converters for Four-wheel R En s ar Ca Gl tEm
VElitelEs Stations

B ECUs for Four-wheel Vehicles

u Sine Wave Inverters for Portable
Generators

u Chargers for EV/IPHEV

(AC/Quick)

® Monitoring Units
H Lithium-ion Battery System

mV2X Bidirectional Charger
interconnected device

Power Unit Business Power Systems & Solutions Business

BT TEMKR S © 2026 Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 3
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Be with our Customers by using our Global Outlook 2%
and Development
® Sales

@ Manufacturing
Manufacturing
and Sales
©® Services
Europe
()
® Japan °
L
Overseas Offices . ° [ Y
Asia i U.S.A.
® Seoul Office [ ]
[

Affiliated Companies (Overseas)
Asia ° Asia | o
® Lumphun Shindengen Co., Ltd. °
® Shindengen Philippines Corp.
® Kaohsiung Shindengen Electronics Co., Ltd. ®

Shindengen India Pvt. Ltd.

Head Office

® Gurugram Office ° Japan Offices Affiliated Companies (Japan)

PT. Shindengen Indonesia J

Shindengen Vietnam Co., Ltd. apan

Guangzhou Shindengen Electronic Co., Ltd. ® Head Office © Akita Shindengen Co., Ltd. ® Shindengen Enterprise Co., Ltd.

Shindengen (Thailand) Co., Ltd. Asaka Office @ Higashine Shindengen Co., Ltd. * Shindengen Mechatronics Co., Ltd.
© Shindengen Singapore Pte Ltd. ® Osaka Branch ® Hadano Shindengen Co., Ltd.

Hi i .

° e.ad Office Europe ® Nagoya Branch ® Okabe Shindengen Co., Ltd.

| VEITET EIEmER @ Shindengen Europe GmbH f
® Shindengen (Shanghai) Electric Co., Ltd. © Hamamatsu @ Shindengen Three E Co., Ltd.

® Head Office USA. Sales Office © Shindengen Kumamoto

® Shenzhen Branch ® Shindengen America, Inc. ® Utsunomiya Office Technoresearch Co., Ltd.

FETITENKRRNSE © 2026 Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 4
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Semiconductors

Generating Power Supply Potentials

with Semiconductors

ETop market share with bridge diodes

mHigh efficiency and power saving Power MOSFETs and ICs

[Our Products]

co e
' K 4

Diodes & TVS

We offer a wide variety of diode products including various bridge diodes
with industry-leading performance, a broad lineup of high-speed diodes
and Schottky barrier diodes, high withstand voltage / low VF / high ESD
general rectifying diodes, and more. TVS for surge absorption are also
proposed to meet the requirements for high-voltage and high-reliability
protection elements in various markets and applications.

Power ICs

We offer a diverse range of products including power supply IC, motor
drive driver IC, reverse connection / reverse current protection ideal diode
IC, and more, which realize high efficiency, low dissipation, and downsizing.

Power MOSFETs

Shindengen Electric Manufacturing Co., Ltd.'s power MOSFET are
available in a broad lineup covering everything from low to high withstand
voltage. The low withstand voltage series has industry-leading Qg
characteristics, and the high withstand series has the industry-leading high
breakdown voltage characteristics.

/&W&

Power Modules

Shindengen Electric Manufacturing Co., Ltd. offers a wide selection of
products, including motor drive power modules and large capacity bridge
diode modules, which realize higher device performance and lower energy
consumption while also contributing to improved productivity and system
reliability.

New power. Your power.

TOPICS

For maximizing energy conversion efficiency

Ideal diode IC [MF2003SV V-
Diode™] with reverse
connection and reverse current
protection.

We offer ideal diode IC for reverse connection / reverse
current protection applications in vehicle and industrial device
control unit input parts and other uses. Compared with
general diodes, conduction losses can be significantly
reduced and circuit miniaturization can be achieved.
Contributes to low dissipation and downsizing for reverse
connection / reverse current protection circuits which are
required for higher performance and larger current in vehicle
and industrial devices.

F20035V FAA—F
V-Diod™ Diode example
WSONB package aovsA 0viz0n
o252 T0-260
t 80% down ’
Tsma
90% down

BT A+~ Kl

IC
[MF2003S' de™ |
\del dods K b

ECUPISIEIES

BT TEKESH © 2026 Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved.
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SiCdevice & @ 9 % X ;L:'C_
y’

The technology I'd like to introduce today is.
. SiC (silicon carbide) devices. Silicon carbide is
* SiC-SBD a_compound made ‘of silicon (Si) and carbon
* SiC-MOSFET (C), and cis a]c next- er_lelrat_lé)hn power tel

: semiconductor material with approximate
* SIC-MOSFET module 10 times the dielectric breakdopven field y
strength, three times the band gap, and high
thermal conductivity of silicon.

The technologies I'd like to introduce TR
A
5 S
3. f;( (S
M Tdté — N :/I >0)H‘
Shindengen 10, ‘E‘ODD??[ ﬁgﬁ ! Eﬁﬁég %%
A N =10 >
SEBY/N 5

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 6
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Features of SiC devices— Superior Semiconductor Performance - DTN s

SR - BIE - SR

BE0SICT/ A (3. EZHesh

?\Egggﬁgi\ 'rFE'}i:-E I:IJ Hb\:%*g I/ High voltage Band gap High temperature
F__ EET\\\ EI:IE .[A(/\ ] l’_‘_?; (+low loss) operation

ZEHTNFT, ) e

With high efficiency, high voltage _

resistance, and the ability to operate at e T

high temperatures, SiC devices are Y, S, e

attracting attention across a wide range fecron

of applications from industrial m——— e

equipment to electric vehicles and
renewable energy sectors.

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 7
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SiC Schottky Barrier Diodes New pover. Your pover.

SiC-SBDI(Z, #EmnEJ 17/t
tj%’ ‘QE (trr'f_EE)}EE) \ %mﬂ'}i o I-.% *r=10A, Va=800V, Te=25°C, di/dt=500A/us, Very low inductance double-pulse test
mEEXICE VD I REZ A ;

—
o

ey Y = 10 Shindengen 12 CE‘WSH}.A
Z, AAVFOBRDAE = X7
N TR = P - ¢ g 1
%Mﬁtmw$m%%ﬁbi : ol Lo
e Qg 8
o 3 o 6
SiC-SBDs feature ultra-fast . :
recovery characteristics (reduced L
’ﬂ‘_r)r,1 high voltage resistance, and Time [ns] Peal reverse current e [A]
Igh-temperature operation, o X
enabling significant reductions in 1200ViEmRDU ) VUHSIE
S\#_It(_:hlng losses and Improved Recovery characteristics of 1200V withstand voltage products
efficiency.

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 8
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Product Introduction (SiC Schottky Barrier Diodes)

ShinDengen /

New power. Your power.

| @R\ 5 —= (FB)

SR
- $SiC-SBD ({&Ve1t)
- EFHAREHIGEIE
m fig
- TRAIEST
- ERBA LA
- NEE(PFC/ i@k tE— R)HE

& (FIE)

| Surface Mount Package (FB)

FB

(TO-252AA)

HERATEI Absolute maximum ratings (T.=25°C) A i
utomotive
S P e S AT N 7 e W

WS6FB65BK  -55~175
WS10FB65AK -55~175

Ay -55~
'?_d\t WS16FBC65AK -55~175
WS16FB65AK -55~175

m Features
+ New SiC-SBD (Low VE)
- Automotive applications also available

(planned)
m Applications

* Secondary-side rectification

* Reverse current prevention

« Power factor correction (PFC/Continuous
mode)

...etc.

S - BEYHFIE Electrical & thermal characteristics (T.=25%C)

6 650 SR 1.35 LI I Planning
(I=6A)
10 650 43 1.49 50 6.7 /5.7 4.5 ES}
(Ie=10A) (Vr=650V) 2026/10 mass production
16 650 46 1.38 50 6.7 /5.7 3 ES
(Ir=8A per diode) (Va=650V per diode) (Per diode) 2026/10 mass production
16 650 70 1.36 100 10.0/12.7 3.2 ES
(Ie=16A) (Vr=650V) 2026/10 mass production
***: TBD

2026/6/12
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New power. Your power.

SIC-MOSFET (ZAA w F > J4EEME<  Ron-Tc(1200Vmodel, Ves=18V)
IEI;EE)J?’E(L—-{%“\ %EEJJ /Egﬁ_l-%t“a_o o Standar:i':t:: W:h Ron at Tc=25"C
=S(CBEAARNORD, ERDZ Ay ©

F s T CH 1GBT0>%’% XEUT
LIRSS 50 scuorn

Eg,ﬂ:‘ (C E\F'F%E L/ %o T — . made by a competitor

SiC-MOSFETSs feature low switching losses

excellent high-temperature performance, and

enable high-speed operation. 10

Furthermore, due to their low on-resistance, the Shindengen’s
serve as a replacement for conventional swifchiny SIC MOSFET
devices such as IGBTs in applications above 650V, 0.5

cont_rlbutln_g to the downsizing of equipment and 5 0 50 100 150 200
cooling unifs in inverters and converters.

Tc [°C]

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 10
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Product Introduction (SiC-MOSFETS) Tp———

| @AY H—= (GC/GE)

| Through hole device (GCIGE)
Products package (T:=25°C) characteristics (T.=25°C) mA(:Jt'i:Se
| Tou [C1 Voo (V1 | 1o [A] | Ve Typ.0V]_{Rosion Typ [m2] |
DS
18

WP80GC65A O, -55~175 650 80 3.0 T I
WP60GC6E5A o, -55~175 650 60 3.0 28 - A—
WP38GC65A O, -55~175 650 38 3.0 50 T =
GC . 77" GE [Kelvin Source] WP33GC65A o -55~175 650 33 3.0 63 2275 mae sroduction
(T0-247-3L) (T0-247-40) WPBOGES75AK ~ SElfehnsoucel 55175 750 80 3.0 18 . s e scction
WP60GES75AK  SEfsionsoucel  -55~175 750 60 3.0 28 ° s magpsmduct.on
WP38GES75AK  SEfoasonel  -55~175 750 38 3.0 50 ° s magfm suction
WP33GES75AK  SEfGa>oncl  -55~175 750 33 3.0 63 ° 2775 mass production
WP65GES120AK ~ SSf§¥i>ocel  -55~175 1200 65 3.0 24 ° 275 mass oduction
WPS5GES120AK ~ SEfeinsoucel  -55~175 1200 55 3.0 36 ° s magpsmduct.on
WP35GES120AK ~ SEfshnsounce  -55~175 1200 35 3.0 65 ° s magfro suction
WP30GES120AK ~ SSf§hvisonce  -55~175 1200 30 3.0 80 °

27/5 mass production

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 11
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Contact us about our product line

HAGE -
https://gosfp.shindengen.co.jp/jp/contact/semi [Egs
..ﬁ_r-l":
s
English:

https://www.shindengen.com/contact/semi/

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 12


https://gosfp.shindengen.co.jp/jp/contact/semi
https://www.shindengen.com/contact/semi/

FFatiasT

Patent Introduction

ShinDengen /

New power. Your power.

e E rﬁ $I§

HFEH : 2013F6H14H
¥55F885 1 5802333 (HAK)

9245753 (CKE)
3010036

(FY, A=K KUT7

BN FEKRREDRG T ES JFOFBHREE

MY-183542-A (YL —=77)
Z1.201380077346.5 (=)

. AFYUT)

~

~ THE BIBLIOGRAPHIC INFORMATION ~

Title : Method for manufacturing a semiconductor

device and a semiconductor device.

Application date : June 14, 2013

Patent number:5802333(Japan)
MY-183542-A(Malaysia)
Z1.201380077346.5(China)
9245753(U.S.A)
3010036
(Germany, Austria, Italy)

2026/6/12

© Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 13
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Patent Introduction

, FIFS —> (RRTIEEE) '(\(\\ [" e
Usage scenarios (applicable fields) ~\'\X C"\\
sk & DB L — ﬁtU%hAzh#Vu7¥%% N\

BRI U TA—=Z v OEMZEESIEVWFERRET \)( Qj
5755 (CE . ’(\, Q OV T

gn= 1

S NV
This is useful for manufacturing semiconducter a g AVAVAVAY
»5. > 09° m\:/_

obtaining ohmic contact with a W|de k- . -
substrate using a less expenc |ods. 3G sbete

_ (,\\3 i
— %Eﬁd)"jj% (¥ '7(’5' — BETBSIEIS—& RERINCBEES)
Effects of the inv- i\ﬁ' 9 (\ ..urlty) Expected licensee profile (technology and business area)

HEF R % ok 606, RERETBCL RIETA R (SIC) PEEHAUDL (GaN) ZHET B
2X©

= P eSS » Az
< 2 O TA—ZY VEMER T RN RF vy TEE T DHEEHROA—HRIEE.
< / This scenario assumes a manufacturer of semiconductors with a
% . Q - a wavelength longer than the wide bandgap, such as silicon carbide (SiC) and gallium nitride
‘) “\ ol after removing lattice defects, ohmic (GaN).
I e " .ed W|th a wide-bandgap semiconductor
‘ Y
;“0 J J

2026/6/12
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Contact us about this patent New power. Your pawer.

FULVEDES T (Contact us) : patent@shindengen.co.jp

WIPO GREEN Database URL :

https://wipogreen.wipo.int/wipogreen-  &reid
database/articles/178451?query= shmdengen&tvpe BAS|

C&pagination.page=0&pagination.size=10&sort.0.field=AL
| &sort.0.direction=DESC

2026/6/12 © Shindengen Electric Manufacturing Co., Ltd. All Rights Reserved. 15
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Thank you for your attention.
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