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AUTONOMOUSVEHICLES —THE DISRUPTION CASE

Two distinct paths for autonomous vehicles

ch!\uology x Market Penetration ‘}n\YOI.E
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OVERVIEW OF CAMERAS FOR ADAS APPLlCATIONS

Sources:Yole Développement and System Plus Consulting reports
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AUTOMOTIVE MARKET TRENDS

Automotive camera modules - volume forecast

Due to Covid-19

2016-2026 Automotive camera forecast

issue, the shipments
of automotive
cameras in 2020

400

by camera type (in Munits)
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AUTOMOTIVE IMAGING — DEVICEAND TECHNOLOGY SEGMENTATION

Device/Application Technology
/ N
[ Driver monitoring Camera ]
Gesture recognition 3D camera
3D perception 3D SS LiDAR
Nine ]
applications
are relevant ]
to automotive
imaging.
Mirror replacement Camera
Viewing [ 360° surround Camera
| Rearview/backup Camera SOE Eﬂ:‘ﬁ
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AUTOMOTIVE CAMERA MARKET FORECAST

Automotive camera penetration

In 2020 there
were | .4

cameras per
car on average

In the past, the biggest
driver of growth was
viewing applications.

Future growth will be

M P A M A S
1ighe r ADAS

With the rebound of
automotive sales, the
number of cameras
will enjoy double digit
growth.

The generd trend is a
14.8% CAQR, while
ADAS camgras will be
a leader with 16.8%
CAGR.
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ULTRA CRUISE 95

MORE
SENSORS

CEE RIS ERASA0B EE « WiRUItra
NGB IERE -

MILLION
r-b : .
ROADS

* Untrm Crume Dynemee Onpley o oo
= ot 300 dogree partagtion

* femar Fuzae o/ (arwn
i AVow

GMZEREMRMR - WA RMEMITRILEDoug Parks® T + Ultra Cruise2GM 100% B 17aREtHR - GMEB—
Super Cruise; MSCEREBRIEBNZNHENRIRER « WUitra CruiseM) FEEMEMLER

B8

JOC ==z===

E}ﬁ]’ 2030 Ejti g 5 E)ZIE&TEE%@JE
ws CED) CED OIS PEXNEXD

8 MorayDy | 85 ' 7| SM NesE . OEe

BASEAS (General Motors Co, GM) = (10 B 6 H) TZAWE LB » 2030 Fib% - PEHREDNREE
BhEEEERNE (EV) -

© SOE CO., LTD. ALL RIGHTS RESERVED.



& BEF AA

AT Cruise R R B M IUHEARFS {4 6 FAWUI LB 5008% T

RIEK N

JOC =

© SOE CO., LTD. ALL RIGHTS RESERVED.

4i0
i
e
H



ZLERNHBRAE]
SHUN ON ELECTRONIC CO., LTD.

6283.TW
2021/12

© SOE CO., LTD. ALL RIGHTS RESERVED.



EARER Company Information

> BRIIHY1996%F 1H12H Established in 1996

\\/\G/@ > BT ABI91,700 A (2020/12 ) round 1,700 employees

BRFRENR R

JOC ==z===

© SOE CO., LTD. ALL RIGHTS RESERVED.



~E]E?E Company History

BEAE - AEMRBERBED  HEIKEMEURIAZEHFERAG

IR ASEMNEFHER S -

Step into automobiles, continuously strengthen competitive advantages, have long-term business
relationships with global automakers, and strive to become an excellent supplier and partner for automakers.

@ 1996 Q o

e 2008 2011 | 2017 |
NS Rl Public offering Developed touch pine[ Egtalcghshed mob!I? I%Us
EEEETH N1l aly] A TiEEmER, HiE | RRISREMHESEER
2003 2016 2020
OTC listing Transformed to car Strategic alliance with Hon Hai
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~a)E# Company locations

oh B 85 HARR
Wuxi Makuhari
HARR
e Tokyo
Jiaxing
B
[ J
) Fukuyama
e
Ch B8 57 j
Jiaxing |
a&ait
Taipei
hE & N
. = |
Chongging Tainan
e
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358 5
Membrane

o EFEiniEE R - BER - BEHFEERE

Membrane for keyboard, mouse, graphics tablet, phone ... etc.

o BREm—SHERRHEFIERED - Membrane for dome
switches of various electronic products.
o TXietE—I Bl TEEIRBEIEFRR - Membrane

for industrial equipment such IPC and machining center.
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Auto-parts

® 0.3M-1M-2M - 4M - 5M - SMEFH#E{EHE -
0.3M 1M+ 2M ~ 4M ~ 5M ~ 8M cameras for auto-
mobile.

e 3D AVM - DMS - BDS * LAWZEADASHERIE

{&B8E - Cameras for ADAS functions such as 3D AVM -
DMS -~ BDS  LAW... etc.

® E-mirror - BEIEFAERIE$EE - Cameras for E-

mirror or autopilot.
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Membrane Jiaxing Factory
Efc2208 ~/H

Capacity 2.2 millions pics / months

L
H

BINREE M

Membrane Chongqing Factory

= &k ===

ERE2608 R /H

Capacity 2.6 millions pics / months
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B IR %858 R FF72 Automotive Camera Development

Joc S WG W
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SHARP Sharp 49%, FIT 51% (&
~ For OEM2Mp / 5Mp
O O O —/ self-driving, 8Mp
1985 2005 2014 2016 2017 self-driving camera,
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B HEFZ Ik Global footprint

Southfield, USA
Sales &|FAE

Wuxi, China Fukuyama, Ja an | Shln]uku Japan
Fully automated production Development base Sales & HAE
base and Sa es& FAE ¢

IATF16949 certified Maximum | - *
production capaC|ty 4Mp.s /
year

Wuhan, China
Business, FAE

Jiaxing, China :
Fully automated production base ===
Obtained IATF16949 (WIP) Chuan An, Vietnam

erEEEEE

: - ] > _ Guangzhou China Tainan, Taiwan Taipei, Taiwan Makuhari, Japan

|i/|gl\>/<l|[r)2gr}1y|:ér§rcluctlon capacity: II:X% ai%tgo‘lrganct%roguctlon Sales & FAE e New pr'oduction base Har% & Software Software g
certifie .

R & D Center, Sales & FAE Maximum production (Under construction) - Development pevelopment

capacity: 3Mpcs / year
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% Quality and customer certification

CERTIFICATE OF BEGISTRAT! Wi ‘
o MANAGEMENT SYSTEM L 2 2T TICFEFE
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IATF 16949

IATF 16949 I ISO 14001
(Wuxi 2018~2021) (Ningbo 2020~2023) (Wuxi)
j'!'.&‘\'kﬂ.il% (3‘
OHSAS 18001 CNAS(1SO17025)

(Ningbo 2018~2021)
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(Ningbo 2016~2022)

1) ISO 14001 ,
(Ningbo 2008~2021) -

NIO Laboratory Accreditation
(Ningbo-2018/2019)
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B FH#E & 8 E %45 Product proven record

2018 Market Share of

#2008 2011"201 520172018 Rear View Camera

USA Germany USA USA China China

China VGA RVC  1Mp Digital VGA (WFOV) RVC 1Mp RVC W Sales
e-Mirror Cam . by Yano
VGA RVC China USA Re?earch
t.
]_Mp ns
DMC/DVR/SVC 1Mp
CMS/SVC
‘2’0*273_2‘0* 222 0212020 2020 Sales by Region
USA USA USA USA
4Mp
8Mp 2Mp/5Mp ai
Automous Cam Riftoro ovs (Cans 1MpR[\)’|g|taI Autonomous Cam
Japan
China China China E-Mirror ECU
Z:I: Vd BS 1
é@‘ iﬁj};é% 1Mp Digital 2Mp OMC 1Mp China
RVC/SVC DMC/DVR/SVC VGA RVC
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B2 5T 2 T8 71 Mechanical design anal

RS
. BERES
. EHES

Sensor BD Screw Inside
Stand with Nickel Plating M2

The SMT ¢

After optimizing

\ Fakra Connector Lock
Une-#ece 9 L34 'jl", ~
\ Bottom Cover
\ Second BD
Fix to the Nut-Stand with M2-Screw
Top-Cover
The Material of
penetrable infrared light
|nsen Nut
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RS PCBMRE RS 5% 5T PCB design capabilit

4th Layer Trace 5th Layer GND Bottom Layer

JOC
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B &£ 11T AA technology.

1. Load & unload

2. Intrinsic Inspection

Uniformity  Vignetting Dead pixels

3. Image quality

Color Dynamic

Noise
accuracy Range

4. Resolution

Sharpness/MTF Alignment
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#% Automatic production line

Existing Manual Line : <Results of improvement>

Operators : 13persons
Process count © 16
Capacity : 15K/M

Process count : ¥ 7
Capacity : +35K/M

Existing manual operation . Low production rate

Reduction of operators : 8 persons/shift, ¥ 4000 RMB/shift
Processing time :
Sales amount :

High efficiency, Automatic Production:
Operator : 5 persons(8 reduced)
Process count: 9 (7 reduced)
Capacity: 50K/M (Increase +35K/M)

V¥ 1.47 min/set
+4.5M RMB

improve —> Equipment automation, high production rate

Equipment automation. half automatic

High
production
rate

13800MmMm

wp
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B EHHlZX Field Test by Vehicle

Verifying various applications (e-mirror, SVM, in-cabin system, etc.) by installing cameras
with sub-system in the vehicle.

Driver Monitoring System Surround View System

Camera Monitor System

—~— Side Display
Optical Lens ‘ “RERL
» HFOV 49° . e-Mirror =
« 940nm Band Pass Filter =

LED = )
. gigﬁ,arﬂon Angle 50 Center Display

/ O G EEEF © SOE CO., LTD. ALL RIGHTS RESERVED.



/fiﬁ.fﬁr'é'l /,J]nit FMVSS111 Field Test

« RVC Test at FMVSS111 Field to validate FOV ~ Top-Down ~ Zoom-In / Out as an example.

. Normal View  Distortion Correction « Top-Down

/ O G EEEF © SOE CO., LTD. ALL RIGHTS RESERVED.



Low EMC Design Capability

Ultra low EMC products can be provided based on our expertise and experience in circuit design

; ==
'--“-

. Analys.s " EM Field Inspection 4'{
EM Near-Field Simulation EM Far-Field Simulation e i |
| LE

g

! | || - Iﬁlqlil i 0 ‘: ;

PI Analysis Microwave Simulation
Current nsity Mapplng ‘ 511 (Ratum-Loss)@LVD5 Signal Lina u_
[T aiew I i E ! T
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EDA Tools

HW
OrCAD ’ |
Capture i
Altium

Designer @

OrCAD
PCB

St
i
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JOC

NXP S32
IC IDE

Freescale
IC IDE

Tl Code
Composer
Studio

Kavser
Canking

OVTA
PantherT

NI Labview

Matlab

CATIAVS  €¥2

Creo 2.0 @f‘*

AutoCAD

Functional Safety

IBM Rational
DOORS

TESSY hitex m

SMEECOED TOOLS & SDLUTIONS

o7
Redmine : -

a2
REDMINE

Polyspace A Vot e
Bug Finder ‘\Mdth\\orl\g

VectorCast
QA Enterprise
Edition

ANSYS Medini ~
Analyze ANSYS

VectorCAST/QA

Predicable Qualty far Embedded Development

© SOE CO., LTD. ALL RIGHTS RESERVED.



2MiZ RS CEE N B R & 48 Camera with DMS & OMS

Video with visible camera Near infrared camera

Driving in the tunnel

Dozing

 eesieo) IESIIVEOIVI
11742022Q1 10
FEHRANIO S B A
s L
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JEHZ6I-1 Case study -1

—REEGE  —(EfERE
Three mode in one camera.

and

TopDown mode

JOC
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JEH Z61-2 Case study -2

IR EEZE(UEE)+#ZHI= Around view camera with ECU

l l tp.w""m

Camera AVM system

AVM ECU

RH & LH Front

JOC
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Left Camera

Semnce 8O Sorew Weside

Fromt Camera

Camera

ehta Comnucter Loe
\ Bottam-Cover
\ o Mvtorias of gt stncrt
Second 8D

Top-Cover Fin o The 30t St wih MO S
porwerble inkarnd Mhe
Insert-Nut

Hesar
Camera

1=}

Back
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S EE T EEE X Mobile electronics R&D team

fft 3% A\ B FRTE it

Development team by location

ft 2 B X 4H Bk
Development team by function

m EXRE SW 8 64%
m HZ Japan
21.05% #+Z Mechanical P
Y62 Optical &dt Taipei
28.40%
5]
ERE HW = Jiaxing
28.95% 18.42% B3t Test

6.58%
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B HEF KK ATFZ Human resource

> MEEANEBRIIEAMEE36%IEFAZE42% ° Increase R&D team to 42%.
> 1BINEHE AN ° Increase marketing team.
2025

2020 23%

42% .
28% - i—ﬂ Producing
(o]

36% -
&Y Producing E Management
;é; Management 27% ﬁ%’ Marketing
(o) FH1 .
5% 219 Marketing 89% i Developing

fit Developing

itk
i
L]
N
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H g EYEE= Production Volume

4,500
Accumulated
4,000 10 million
- AVM cameras
| roduced
__8 ’(B 3,500 1Mp P it
camera ! -
L:)S 8 3,000 SOP E?éﬁor
O 6. CMOS SOP
e = 2,500 camera
| SOP
al Q 2000 . —
—_— E China
(40 5 . CCD -
> ' camera -
- 6 cacn(1:eDra SOP »
C 1,000
<E > ' SOP
500 l l
, -
200 09 2010 2011 12 2013 2014 2015 2016 2017 018 2019 2020 2021 2022 2023 2024
Certified Certified .
TS16949 in | TS16949 in IATF16949 Certi'rf"\f/?elr?;nﬁ949
Japan China
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B FHiRIEEs A2l Camera produce capacit

B i1 : M/USD Efl : FE = U i + 85 S + Hlm R+ 2
12,000 Jiaxing+Wuxi+Vietnam + Tainan factory
10,000 20258 B1R1000E 8
9,838 2025 target 10 millions camera produce capacity
8,000
7,722
6,000 6,711
4,000
2,000 EIoE
2,008
0
2021 2022 2023 2024 2025
SEHE

itk
i
L]
N
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aTE12025= %8k Emhll 5
2025 products by function

Exterior System
7%

DMC/OMC———  _Thruview
2% 3%
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ZEmaf= Product Roadmap

2019 2020 2021 2022 2023 2024 2025 2026~
(iMp 1/4”, YUV and HDR120dB_ > ° ] | QSte:t (left end) ’/sop (right end)
(iMp 1/4", YUV HDR OV XL ) Viewing Cam Under development
[ I1SX020 __| (SensingCam ] | Under planning_:
RVC/SVC (1mp 1/4" YUV, LFM B
(3mp 1/4”, Raw/YUV, LFM and HDR120dB "~ )
: 8Mp YUV, LFM and HDR1204B ISX028
e-Mirror '3Mp 1/4”, Raw/YUV, LFM and HDR120dB_ ">
2Mp 1/2.5", Raw/YUV, LFM HDR120dB and NIR enhanced pRO223 7
IMX490
5Mp, YUV, LFM and HDR120dB ]
' ' IMX424 — IMX728
ADAS /[8Mp, Raw/YUV, LFM and HDR120dB ]
|
i g TBD
i 3Mp or 5Mp or 8Mp Stereo, Raw, LFM and HDR120dB
Autonomous R | 1
{ 12Mp or 15Mp Raw, LFM and HDR120dB '~
OV X3A |
|2Mp RGBIR, HDR120dB ] 2Mp Interior camera W
= I OV2312 or VX1762
In-Cabin (2Mp IR (+RGB), Raw, Global Shutter ]
: 5Mp or 8Mp 360° Sensmg / IR+RGB, Raw, Global Shutter T
1
/ O G EEETF © SOE CO., LTD. ALL RIGHTS RESERVED.
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fE555 E 75 @ — Develop strategic partners

4 /W N\

APA
<:|I

Algorithm

integration
Algorithm

Strategic
Partners

ECU
Sensors

ﬂ_ Camera Actuator/

Strategic suppliers

ACC

AVM

DMS/OMS
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Standardization in Quality Assurance

A-SPICE:
2022/12H
Fosll BUS T TE

v A-SPICE: Software standard for
automotive dedicated

¢ Functional safety standard for system

/A'SPICE ADAS/E%E
F T S P T
¢ Reliability of industrial standard for

automotive camera assembly
v¢ Reliability of Industrial standard for
device components AEC-Q100, AEC-Q200

v Quality management system
for factory site

1S016750
CISPR25

ISO09001 / IATF16949

JOC

HETF

St
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Cooperation with Suppliers

Automotive Cameras E-mirror ECU
KINKO  &swes
a Sz PN
Omnision. ) ma)h(??“ GSEO
SONY wi» TEXAS INSTRUMENTS @

Panasonic ‘YI

Armibarella @@

ANALOG r
ENESAS  OSRAM  [Qotis W3 Texas INSTRUMENTS

BETF © SOE CO., LTD. ALL RIGHTS RESERVED.
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KNEm#R Explore new segment

System

(Sensor fusion/
Image recognition/..)

LED lighting module
(Minth/ K fi)

ECU
(Minth)
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LED#E#H LED lighting module

Explore and get new business of LED

Iighting module ® Where is our team? (RD/PM/Q/MFG/...)

® \Who should be responsible?
® What kind of knowledge and tech we need?
Logo ® What investment we need to do?

Scuff plate illumination Side garnish illumination
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Hidden Door Handle

LED PCBA
ECU
New Products

v v NA

Camera LED ECU New
PCBA Product

& H LR

@ TOYOTA
AISIN

TA7YIH

TERAINRRNSAMLY

S T Y ] e
© wenw we i oe e woHTS RESERVED.

45



o5 P R 8 SR 5 R A Bl I

© SOE CO., LTD. ALL RIGHTS RESERVED.



SOE BYs% e faEx

S
O
®
i
&
it

2024 ~
TRA R
2022~2023

(58] 92 e 2 50
2020H2~2021

¢ Global business
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Q&A
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