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/
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E/E Tesla ECU
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10. E/E E/E E/E

TODAY FLAT/
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TOMORROW DOMAINS FUTURE ZONES

Flat to hierarchical Wires go virtual

Connectivi
= ty

(H)EV &
Powertrain

Connected
Domain Infotainment

Controller

« Low bandwidth, flat network
« One MCU per application

Unfit for Future Mobility

" fa ;Tx

Body & Comfort

High bandwidth network

.
i

%x
e

Domain
Controller

ADAS - Autonomy

Gateway key to communication between domains

Step to Autonomous Car

Domains virtualized by SW — enabling high flexibility
Easy enable/disable or update functions

Step to User-defined Car

i :NXP,
11. SDV
E/E Patterns User Experience Updatability Connectivity S/W Architecture
Vehicle 1 . 0
Functional
Multi-CAN Static IVI No Updates None or eCall Only Tightly Coupled
Vehicle 2 n 0 Connected IVI
Digital Functional Bandwidth Smartphone Integration Phane App Updates 4G Cockpit S/W Apps
Multi-CAN None or eCall Only Tightly Coupled
3 0 Personalized Vehicle Software Updates
Vehicle " Functional Domains Connected VI Firmware Updates Multi-Channel
Functional Bandwidth Smartphone Projection Phone App Updates 4G Cockpit S/W Apps
Updateable p j pp Up pit S/W App
Tightly Coupled
4 0 Zona Personalized Vehicle Software Upd 5G with Edge Edge Container Runtime
= . Functional Domains Connected VI Firmware Updates Multi-Channe ‘J?;:_
Functional Bandwidth Smartphone Projection Phone App Updates 4G Cockpit S/W Apps

Software-Defined

i :SBD,

Multi-CAN

Static IVI

No Updates

None or eCall Only

Tightly Coupled
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i : Electronic design, €
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, AP(Application processor)

MCU
GPU,
Lv2~3
100~300TOPS(1TOPS: 1 1
AP
E/E
SoC MCU
Qualcomm
TCC , ADAS

Mobileye EyeQ Ultra, Qualcomm
MCU
>, SoC
, ADAS,
SoC

, SDV
/
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AP CPU,
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AP 50W
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1. SoC
Autonomous Infotainment

nVIDIA Mobileye Qualcomm Qualcomm Samsung Telechips

Snapdragon
SA8155P

S

Qualcomm Teleghms
snapdragon TCC805X%
e SAMSUNG

Exynos Auto V

Drive PX Pegasus EyeQ Ultra Snapdragon Ride

Exynos Auto V9 TCC805x

Octa-core Quad-core
CPU 16x Carmel ARM64 12 RISCV GPU Kryo CPU Kryo CPU Cortex-A72(
(Cortex-A76)
/Cortex-A53)
2x Volta iGPU Mali-G76 maginations
GPU (512 CUDA Cores) ARM GPU Adreno GPU Adreno 640 GPU /15 MP3+MP3)  PowerVR SeriesOXTP
Memory LPDDR4 LPDDR5 32GB LPDDR5 LPDDR4x LPDDRS5, LPDDR4x LPDDRA4/4x
Perfomance 320 TOPS 176 TOPS 400~700 TOPS . ; ;
TDP ; . 130w . ; ;
i:pr] €
2. SoC

nVIDIA Tesla Qualcomm

Drive Thor Drive AGX Orin FSD Computer Snapdragon Ride Flex

TESLA
N UBQO1BO
(6]
SB832YNA
H1834 §
Grace ARM Hercules 2x Quad-Core Cortex-A72
cPu (ARM Poseidon AE) (12x Cortex A78AE) 12x Cortex A72 Kryo CPU
Ampere iGPU

GPU Ada Lovelace/ (2048 CUDA Cores 1X Parker GPUGPU Adreno GPU
Hopper Multi-Instance SM Pascal 256 CUDA
64 Tensor Cores )

Memory - 32GB LPDDR5 LPDDR4226 -
Perfomance 2,000 TOPS 254 TOPS 144 TOPS Max. 2,000 TOPS
TDP - 130w W -
i:P] €
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Tesla HW 3.0 E/E
SoC . SbV Tesla 2014 9
2~3
3.0 . HW 3.0 SoC
< 16,17 >, 2.6GHz 12
2GHz 2 NPU(Neural processing unit)
, 1GHz 1 Mali
600GFLOPS(1GFLOPS: 1 10 ) 32/64
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HW 25 300W 105
80%
16.Tesla HW 3.0 17. Tesla HW3.0 SoC

, SDV

HW 1.0

HW

ARM Cortex - A72 CPU(3-

GPU

220W

5] o - [PDDR4 RAM

‘ SoC

(C ' Flash.memary:

i : System plus, €
Tesla
nVIDIA
nVIDIA SoC
2048
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nVIDIA 9 SoC (Drive Thor)
2,000TOPS < 18 >,
SoC ADAS
S ,
QNX,
9S SDhV 2025
nVIDIA SDbV (G
) 0S, s ) 9
2026 < 19 >, 9
14 , 9 , 3 , ADAS 20
3 1
E/E
oS . SDhV
OEM E/E ,
(O] ,
nVIDIA
AP AP 1 Qualcomm CPU, ISP(Image
sensorprocesso), VPU(Video processor unit)
Qualcomm (Snapdagon Ride flex) SoC
ADAS & , , SoC
HUD , ADAS
RTOS(Real time OS)
SoC
2024
Veoneer Arriver
SoC  Arriver
2018 SoC
Y , ADAS A , T
V9
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12

18.2022 9 nVIDIA SoC (Drive Thor) . ADAS

i :nVIDIA, £
19. nVIDIA  SDV 5 S PC OEM
nvIDIA § SSoC PC
OEM self-developed Platform w/  nVIDIA Orin/Thor Assembled PC

FIETY e Sl
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E/E SDhvV
E/E
0S , E/E
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PC , I0S
i0S
Shv
, IT
IT
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SDV
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(O] (VM)
AP AP, , ,
oS
1
oS
< 20 >, (O]
1
2
< 21 > oS oS
2 oS
20. 1 21. 2
VM1 VM2

1 VM 2

VM
Application Application Application

Application |l Application

Hardware Hardware

Type 1 Type 2

i : BDRsuite, € i : BDRsuite, €
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oS
, QNX, 1

oS

VMware, Microsoft, Citrix, Redhat
<
RTOS
ONX

oS (O

(0N Google
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0s
GM, Renault- Nissarn+ Mitsubishi

Apple i0S

AP
i0S

Google )

, SDV

oS QNX,
oS Google
23 > QNX

QNX
(ON]
, Volkswagen, Toyota, Daimler
, Honda, Ford, Stellantis

, Volvo
0s
2009 Qualcomm
, 2013
0S (Tizen)
, Al
SDV
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i : Electronics 2022, 11(4), 518 , €
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Sensor Blackberry QNX
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| .SDV OS

2023 2022 . L4
Argo Al , Tesla
, CES2023 Camera , 4D Imaging Radar
1 CES 2023
SDV . 12
CES2023 2025
SDV SbvV . ,
OEM SbV . Tier 1
) SDV
SDV Bosch ETAS DV

Continental CAEdge (Continental Automotive Edge
Framework, )
Amazon (AWS), Microsoft (Azure)

26. 2022 CE023
25.
1L e=e\N an()—o—YoYs (2022.01.02=100)
(hrb) i © ) ¢) (%) Tesla Lucid Rivian
100 1 20 120 - NIO — Xpeng
90
80 |- 1% 100
70 110
80
60 r 15
50 - 60
40 | 10
30 - 1 5 40
20 20
1 -10
10 +
O L L L L L L L L L L L L L L L L L L L L _15 0
040506070809101112131415161718192021222324 2201 2203 2205 2207 2209 2211 23.01
i : Marklines, € i :Bloomberg, €
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OTA - SDV
' , / , ADAS
(OTA)
SDV UX/UI
. ADAS
. ADAS '
- OTA
< 27,28 >,
ADAS, / ,
oS
ADAS Smart Cruise( )
] . l~2
Latency
oS oS
oS .
ADAS, RTOS(Real Time Operating System )
OEM
oS
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27. 28.
He Cn) M Function development HeCn) ADAS
Validation and Verification Infotainment
i Powertrain and Chassis
i M Integration _
90 90 M Body and Energy
=
70 F 70
T | 60 |
50 r 50 r
40 40 r
30 | | 30 |
20 20 r
0 0
2020 2025 2030 2020 2025 2030
i :Mckinsey, € i :Mckinsey, €
29. Software Stack
Internal Customer Digital Touchpoints Ecosystem
Cloud and Edge Operations and Apps and Apps
Cloud Infrastructure T l
Vehicle to Cloud API +— $ : : :
e Connected
Software Application Internal Safety Features
Operations Aol and services
AV
—— Vehicle Services API —1 —1 -

Software Platform Real time 0S5

Middleware, Common services, Analytics

VI 0S

Classic Autosar Adaptive Autosar
i izati L1 L1 11 Ll 11
—— Virtualization — — - H H
Standard Compute Standard Compute
Hardware Platform ] ] I
Standard Compute
. . Energy Data IVI, Cluster,
Powertrain Chassis Management Body ADAS Management and Services

Driving Experience

i :BCG, €
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Ubuntu
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0S

0S
OEM

, SDV
OEM SDV
Tesla Autopilot, FSD,
Tesh ,
oS Linux . Linux  Unix
. Tesla Ubuntu . Ubuntu

. Autopilot, FSD
Embedded Linux

Tesla (O]
QNX
. Linux
(O
Linux )
(O
OEM SDhV
QNX 1

0Ss
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OS:
oS . IVI(In- vehicle
infotainment) . Blackberry QNX
Linux Android
oS
QNX BlackBerry
RTOS( ) ECU,
OS RTOS
(O
QNX < 30 >,
31.
30. 0os
Microsoft Embedded Other Embedded Be CHl N o #7 o%
Nb) B QNX ® Android @eCn) —o0— %o 1 £1 A» 2 XN )
W Linux
40000 120 1 12
32000 100 4 10
80 18
24000
60 |- 16
16000
40 - 4 4
8000 20 | 15
0 0 0
2018 2019 2020 2021 2022 2023 2024 2021 2023 2025 2027 2029
i : Strategy Analy tics, € i : Precedence, €
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VI )
(GUI
)
oS Android Auto )
USB
0S
< 32 >
AGL
AGL(Automotive Grade Linux)
, /
ShV
SDhV
Tesla os
, , Land rover, Toyota, Nissan
Intel, , Panasonic AGL
32. (O] 33. [0
0, -
W Android Linux = Microsoft Embedded M QNX N, 100% 5
(Nb) 90% - el
100,000 80% | 35% W Android
0, |-
80,000 70% 39% Linux
. 60%
60,000 r I 50% [ Microsoft
40% Embedded
40,000 30% HQNX
20%
20,000 LN
10%
0 0%
2019 2020 2021F 2022F 2023F 2024F 2020 2024F
i :Strategy analytics, € i :Strategy analytics, €
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ADAS(Advanced Driver Assitance Systems) ,
GPS ,
ADAS LKA( ), DAW( )
HDA(Highway Driving Assist, ) ,
. L3

, OS Latency( )
oS RTOS(Real Time
Operating System),

48

QNX  ASIL ADAS (O RTOS QN X, VxWorks, Green
Hills INTEGRITY , Realt time Linux . QNX
ASIL
ASIL- D , ASILS
A . QNX Neutrino RTOS ISO 26262
ASIL- D QNX OS for Safety@QOS, RTOS
) . C, C++
, (0N oS
34. QNX 35.QNX L3
(hib) bie = bo() %)
—O0— YoY'E» e (1)
250 4 100
200 4 80
D Ll Lz L3, SILAie
50 | | e i (ORI ol
100 - 40 -— B QNX PLATFORM FOR ADAS
= QNX OS FOR SAFETY
50 4 20 h
0 0
2013 2015 2017 2019 2021
i 1 QNX, € i 1 QNX, €
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Body/Drive/ Power Train: Firmware. RTOS

AutoSAR Tesla , Body/Drive/Porwer Train
MCU SoC AutoSAR MCU

Body/Drive/ AutoSAR(Automotive Open System Architecture)

Power Train

MCU ECU
MCU ECU
OEM Tier 1 AutoSAR ,
.2005 AutoSAR 1.0 BMW, Ford,

, Bosch, Continental

FreeRTOS, MCU 0 FreeRTOS S
MCU . FreeRTOS RTOS :
MCU . FreeRTOS
Kernel
Driver Kit, Network Stack, Library MCU SDK
MCU
OTA
MCU
Fallback
Mechanism
36. MCU  ECU

FOTA requirements
Applications Scheme

+ Application with central OTA management capability, like gateway and/or storage
« Flash context management by HW p

Sy Secwty
« Interface for external memory E——
« Ultra-fast communication interface B S s merw
« Advanced security features

+ Application supporting local OTA
+ Flash erasing/program while application is running \
« Security features (authentication, cryptography)
« Fast communication interface

CECEIE

<73

agretes

i :Infineon, €

49



IT + Mobility

Value Chain

SDV

, SDV

Microsoft, Amazon, nVIDIA (O

DV
DCU

. Value Chain

, 0S

OEM Value Chain
OEM (ON] , SoC ,
, Apple Car
SDhV < 37 >,
37.SDV
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054 E"® 2 v
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g Application g Application
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¢ Hardware Abstraction Layer
i :Frost, €
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OEM
oS
0S
OEM
oS
OEM SDV

DV 0S,
0s
OEM
OEM 0s
nVIDIA ,
50%  nVIDIA
Tesla FSD
. Sbv . oS
Automotive OEM
Google ADAS 0OS
(O]
2022 11 , Argo Al
Argo Al L4
. Argo Al
vw :
VW Cariad
Ford
Argo Al SDV
OEM,
. Microsoft Amazon
User Experience
nVIDIA Application OS,

OEM

, SDV
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38. OEM 39. TeslaFSD ASP
Automobile price(mixed) (' )
—_ b\ Toyota usD usD
(%) 4 ¢ ) FSD option price (¢ ) ¢ )
Ford — VW
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SoC

nVIDIA
0S

nVIDIA SDhV

Qualcomm

OTA

Azure

Microsoft

, SDV
oS . Linux
0s , Android Automotive 0s
Sbv
. nVIDIA Qualcomm SoC
0sS . Microsoft
- OTA
nVIDIA
.Orin SoC AGXOrin Board
, Hyperion 8
Hypervisor 0S
DriveWorks . Qualcomm nVIDIA Shbv
. Car to
Cloud OTA SDbV :
SDK(Software Development Kit) QNX
RTOS , Hypervisior 0s
ADAS
. GPS
SbV :
OTA
Microsoft Azure
OEM Tier 1
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42. Microsoft ~ Azure Application
Vehicle Ingestion Decoding Interactive analytics Visualization
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JSON, q J b P v
T AlLive »}Z‘ binary <7> I—I=:_ _ 2% N o
client telemetry —¥ g, [ . vowersr Y @
o | 1 e Azure AStreaming  Azure Data Explorer ower ) PR
OEM data B Recorded Azure Functions app Azure ingestion ' v U/ b e n
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QEM data — > functions
CAN, cul_leclm — <7> Azure App
Ethernet c R — JSON Service app
Azure -
Functions app | B Trigger file ingestion
( ;) e Blob storage oo e files o ? o
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= o . .
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43. Qualcomm  SDV / Qualcomm
§ Snapdragon  Software Defined Vehicle (SDV) Software-defined architectures: modular & scalable
digital chassis SR b s
tttt Central architecture with zonal compute -
Cloud-Native Automotive modular to scale with performance needs of the OEM

Agile Automotive Software Delivery.
Across The Lifetime Of The Vehicle

Efficient In-Vehicle Middlevare
Decoupling Software From Hardware

Powerful Centralized Mixed Critical
Compute

i : Qualcomm, €
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44. nVIDIA Automotive YoY 45. nVIDIA
N 1 " 1
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i :nVIDIA, € i :nVIDIA, €
. 47. Qualcomm Handset, Automotive
46. Qualcomm Automotive YoY Q
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t . SDV
1) P/QIC SDhV
2) Zone Tesla, Domain
3) SbV
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Tesla
Valuation
Tesla
SDhV
P/Q/IC
Tesla 14
SDhV
25

58

, SDV
t SDV
Tesla
Tesla Valuation
. P/E
. PIE EPS T
S . Tesla 50 P/E
, 5~6 P/E
T
S $7,600, $8,600
) $13,000
Tesla $487,000
BYD NIO < 48 >,
Tesla Valuation
P/Q/C
2010 ~2016
P
< 51 >
Tesla )
< 49, 50 >,
Tesla ,PIE N
Tesla
S
SDhV
. Tesla 2014 OTA ,
2025 SDV -
Tesla , Tesla SDV
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49.Tesla GPM OPM 25.6%, 16.8%
48. Tesla
( BY)
18 -
250 16 r
200 14t
12 r
150 §10 L OO
z o
100 o 8 R
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%0 4 o
0 2 r
0
0 5 10 15 20 25 30
GPM(%)
i : Bloomberg, € i : Bloomberg, €
50. Tesla 51. Tesla
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52. 8,000
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i : Marklines, € i : Marklines, €
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54,
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4, SDV
Domain ° SDV °©
2022 2023F 2026F 2030F
"B oA S d) 78,282,221 80,630,688 83,481,063 85,163,248
"B o, & d) 66,593,082 67,188,178 61,032,548 46,839,787
=X A d) 11,689,139 13,442,510 22,448,515 38,323,462
Y (%) 14.9 16.7 26.9 45.0
" "E' BEV' (d) 7,714,953 9,409,757 15,713,960 26,826,423
Y (%) 9.9 11.7 18.8 315
d vy (d) 3,944,579 4,145,876 4,621,753 5,216,249
M/S (%) 5.0 5.1 55 6.1
d BEV 0y d) 209,431 330,000 785,698 1,877,850
BEV M/S (%) 2.7 35 5.0 7.0
BEVe (%) 5.3 8.0 17.0 36.0
y d . Q QA
ASP (s ) 2,883 2,926 2,926 2,926
Yy SDV'E Q. QA ASP" nX 1 asa
d 0 (As) 1,414,544 1,508,787 1,690,366 1,907,798
noo (Aa) 1,137,180 1,213,055 1,352,293 1,526,239
TNU (Na) 189,641 195,330 202,844 228,936
O (As) 87,723 100,402 135,229 152,624
O 2 b (As) 1,142,115 1,197,402 1,289,459 1,398,073
O « bY (%) 80.7 79.4 76.3 733
0O (A=) 272,429 311,385 400,908 509,725
0 "O(%) 19.3 20.6 23.7 26.7
SDV'E d d s+ b B (%) 34 7.2
y ~OemEiva, N w L0 d20% BL3 av QA
y a’Q | td xn4, B b X
VOde (A=) 184,978 215,190 201,154 188,872
bedee (%) 13.1 143 119 9.9
J 34,365 42,246 47,330 53,418
e (%) 2.4 2.8 2.8 2.8
Q 44,551 58,148 33,807 19,078
e (%) 31 3.9 2.0 1.0
07 e 43,468 29,818 25,355 9,539
e (%) 31 2.0 15 0.5
N e + 62,593 84,977 94,661 106,837
e (%) 4.4 5.6 5.6 5.6
AA (Aa) 87,451 96,195 199,754 320,853
6.2 6.4 11.8 16.8

AN Q%)

I €
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Cash Rebate

, SDV

ASP  MSRP*Mix - ®
Tesla Tesla
MSRP
< 55,56 >,
, Tesla MSRP . MSRP
SbvV . DV
SDV
Tesla
55. 56.
3 MSRP Y MSRP
(USD) Rear-Wheel Drive(3) (USD)
Long Range(3) Long Range(Y) Performance(Y)
70,000 Performance(3) 80,000 r

60,000 /_/\ 70,000 G
50,000 r 60,000 /_/_/\
/—’_\ 50,000

40,000
40,000 *
30,000 +
30,000 +
20,000 20000 |
10,000 *F 10,000
0 L L L L 0 L L L L
21.01 21.07 22.01 22.07 23.C 21.01 21.07 22.01 22.07 23.C
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( ) SDV

(GPM) 2022 Tesla  25.6%,
19.9%, 20.8%

GPM
Tesla < 57 >
SDV
, 3 15
< 58 >
. Tesla Carbon- Sleeved
20% , Rotor ,
20%
SDV SDV < 59,60
>
100
2025 IMA ECU , 1
2025
eM eS
57.Tesla GPM 25.6% 58.
(%) ()
30 [,eq 35,000 :;, aGw na
25 | 30,000 | s : a
199 208 jbn’ Beon
20 | 25,000 2
15 | 20,000
10 15,000 |
5 L 10,000 |
0 ‘ 5,000
6)\'2) @) 0@ R \g‘_\ \Q\ X2 X
S (o&\\?’ & k «oo & 0 o1 6
i : Bloomberg, € i 2 N €
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59. Tesla

, SDV
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0 09 Jav Gad Hi

: Munro Live, €

60.
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( ) : : SDV

(OPM) 2022 Tesla 16.8%,
6.9%, 8.4% < 61,62 >,
Tesla , Tesla
< 63,64 >, ,

) , SDV
Tesla
SDV
, / . Tesla
. Tesla Apple
. J.D.Power Tesla
Tesla
< 65,66 >,
SDhV , SDV /
. Cash Rebate ,
/ , , /
Tesla
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61. Tesla OPM 16.8% 62. Tesla 8.8%
(%) (%)
18 168 16
16 14 | 130 125
14 + 12 L
12 - 10
10 r 8.4 o
s | 6.9
6 | 6
4 t 4
2 + 2
0 0 ,
> SN & X X ¢ > Q> QD R X X > 2
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&« a\'b(\ ,gé’\\ 1 S \2\00 <° Q>\fo° ,g;\ 1 S &
& o
i : Bloomberg, € i : Bloomberg, €
63. Tesla 64. 13%
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65. Tesla JD Power 66. JD Power Tesla
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Warranty
/ SbhV
SDV
< 67,68,69,70 >,
67. Tesla 2% 68.
(e Cu) I10) %) { Aa) I 10) (%)
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i :Tesla, € i d €
69. Ford 3% 70. GM 2%
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Tesla  Zonal Architecture
SDV
ECU
1
Tesla , Gateway . Tesla
(Zone) ,
(Domain) Zonal
Architecture Architecture  Domain Architecture

Zonal Architecture Ethernet Zonal Gateway,
. Zonal Gateway 110 , |
) . , Gateway

) < 71 >,

Zonal Architecture Zonal Architecture } Domain

Architecture ,

Zonal Architecture

71. Gateway Zonal Architecture

68

Telematics
control unit

i : Texas Instrument, €
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, SDV

Domain Architecture

, 3~4
, AUTOSAR 0S < 72 >
Zonal Architecture
OEM O TierlOTier2O'Tier3
, Tierl ECU
, OEM Tierl Tier2 3
SDV
E/E Architecture )
Zonal Architecture ,
Domain Architecture . Domain Architecture
72.
9 A, 3t d(2025~2026) Cl 0 2025~2026 )
n,
A 2t d(2023) Cl / 2023)&
P) o y .
A ADAS I'n 7 HMI 5
ccOS.i ccOS.a ccOS.e [') A ICAS1 ICAS3 ICAS2
AUTOSAR : . AUTOSAR .
Adaptive AUTOSAR Classic AUTOSAR Q Classic AUTOSAR Adaptive
IMA(Integrated Modular Architecture) o Integrated Platform
VOLKSWAGEN
HYUNDAI —
MOTOR GROUP eers =
@ @ § o9 T
? % @ Qocwen
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2023 2023 2
Volkswagen ID.Family E° 1.2

SDV

SOTA(Software Over- The- Air) ,
2025 FOTA(Firmware  Over - The- Air)
, Volkswagen, Toyota 2025

70

ShV
SDhV Electrification
ShV
< 73 >
Tesla
.10 GPU,
Tesla
Tesla . 2014 OTA
. Telsa
Tesla - Tesla 10
10 Valuation
73. C.AS.E
Carbon Neutrality Digital Transformation
T 0, ovE H Oy AL el h . TNED Q
[ Automotive OTA ] [ Robotaxi Platform ]
SOTA FOTA [ SDV ]
Navigation Map - Core ECU
Infotainment App - AL tTA ks, A

Telematics Control Unit
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IT + Mobility
( ) Unlock the Software Age
2023 , 2025
Sbv
(IMA),
/A | ADAS ,
(ccOS) < 74 >
ccOS nVIDIA ,
ccOS.i ccOS . ShV
ADAS ccOS.a ADAS ccOS.i , ADAS
, ccOS.e ccOS.a SDV
, 2025
ccOS.e
Basic S/W , , Application S/W Tierl,2
, Basic
S/IW
74. { { ccOS SDV
E’ * T AR v0Q
o 05 Future of Mobility _ AAM, PBV,“EG ,“ET S l,.-,J a J d)%d) l,:J %)
vyo | I 2 oM
04 oatapiatform - 20223 1,000Qd & 20253 2,0000Qd @ f i
-RlI "E *O04 Ja wo H
d . IL yi0A ccOS
03 software Platform - ccOS.g ccOS.accOS.inVIDIA  t 7 A4
- 3d N, 2025~2026 3 Q
- 20233 20, a Lv3a HDP RPP, 1 MEQ
Electrical/Electroni ’ 3 v
02 csaciuin - . A ,ADAS < 1 E
- 20253, “ E 4 i
td | I O Oon, & y SDV
il (1 vehicle Platform - HW S/WG ' ' td (:)S Y ] (IMA)K Q
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MCU

2021 4 ;
Mobilgene Mobilgene  AUTOSAR Basic S/IW , Classic,
AD, Adaptive . Mobil gene Classic
, ) MCU .
ccOS.e .2016 1
Mobilgene Classic , 2025
4.0.3 Classic 4.0.3 440 < 75 >,
4.4.0 ccOS.e Classic 40.3 Comfort
, 440 ADAS . 4.0.3
OEM ) ;
CANFD, , E2E, AUTOSAR NM
4.2~4.3
ADAS,
AUTOSAR 44.0 2020
75. 4,0.3 4.4.0

mobilgene Classic™ — Product Information

72

¥ mobilgene Classic 4.0.3 - & S0l %A S M =
mobilgene Classic 4.4.0 - 2§ HH| AUTOSAR %[ ALY X &

mobilgene Classic™ [AUTOSAR v4.0.3 + Ref 4.2] mobilgene Classic™ [AUTOSAR v4.4.0]

1 OEM AMYF 7|4t X| X3} BAHE Z|4! AUTOSAR 7|%te| 15 BAEF
_ (ADAS, Connectivity, PT, 2IZ &)
(HIC|/BO|, ADAS, 218, AFA|, Q1Z § © g0} 3 BSW ASIL D 81&, AT MCUS

Supported Modules
(Standard Module)

Supported Modules
(Standard Module)

* Currently in mass production

« Some modules have higher

versions « Enhancement on functional

Specification Version 440

Specification Version 403 CANFD, Ethernet E2E safety
1939 d £
AUTOSAR NM. Partial ; - * Upgraded versions fo
Supported MCUs 13 Wondiog i Supported MCUs 3 supported modiles
" 2 2 e « Available on new 3 MCU types
- AUTOSAR 42xor43X + J
Functional Safety X : Functional Safety o Infineon TC36X, TC38x, TC39x
* Implementation of OEM
Specialization Functions Specialized Modules
Specialized Modules for OEM o EthDiag, CanCM, Security for OEM o
dd 14— €
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MCU ECU MCU ;
AP CPU GPU AP
Mobilgene Adaptive MCU AP
2024 AUTOSAR Adaptive Mobilgene
Adaptive 2024 < 76 >,
Adaptive Ethernet ,
Classic  Adaptive Classic  ECU , Adaptive Classic
, Adaptive  ccOS.a < 5 77 >,
AD, Adaptive Mobilgene Classic , ,
, AD, Adpative
. Lv3
8~10 , 4~5
Mobilgene Adaptive AP
TTTech Mobilgene AD
GV60 . 2023 G90 EV9,
2024 19 . AD
Blackberry  QNX Real - time OS
76. MCU AP

X Hep7| 1=

sz ASW (Application SW)
(Tier 1)

TR -Ho| XEFY FUEMIE|IPT- BEst A U=
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2
2
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Hel AlAH 575 57100 W2t
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A Kot g
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mcbilgene Classic

(MCU CHE) (AP L)
@

mcbilgene Adaptive

‘Classic + Adaptive + 17 E®} 7|5’
— XH2F%Y, 7YE[H|E], PT - TE3t §& Xel7 [0 g
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5. AUTOSAR Adaptive  Classic

74

Classic AUTOSAR Adaptive AUTOSAR
CAA C++ K N A
AUTOSAR OS(AUTOSAR Tool » W) Linux(AUTOSARL 4 & a "E )
ot SwWsStack | 4 6 A1 WO API'Q 54 A vy 1 b
HW A O An s b . Hw4 & Ah L3
Q- n oe’ )
ylag 4 |? o "ED ° ¢ T El
OSEK Based POSIX Based
i : Elektronik automotive €
77. AUTOSAR Classic Adaptive  Ethernet ,
3G/LTE
Off-Board “ -

~ Smart Charging Tester

Connectivity
q Car2X

Connectivity Control

AUTOSAR
Adaptive Platform

Central

Computing

. Cluster
Concentration

EMS Radar Airbag AUTOSAR
- —i Classic Platform
ESP Camera _- _.
Camera _-
Powertrain / Chassis  ADAS & Safety Infotainment Body CAN | LIN | Ethernet
i : Elektronik automotive , €
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(Volkswagen) Unified Software with CARIAD
Volkswagen Car.Software Org 2021
3 CARIAD Electrification, Automation, Digitalization
Unified SIW
, Volkswagen ,
(O] MEB & E° 1.10PPE & F° 1.2
AUTOSAR (2023 )O SSP & P 2.0 (2025 ) . , , ,
HMI ICAS1~3 MEB
ICAS1 3 '
, VW.0OS AUTOSAR Adaptive
Basic S/\W  Elecktrobit < 78 >,
2025 IMA 4
ccOS AUTOSAR ,
2025 SSP 3 VW.0S

78. MEB & EY1.1t{ PPE & HJ1.2 (2023

=Ll
ID. family E3 12

PPE-platform
(Audi, Porsche)

2021 2022

)t SSP & 2.0 (2025

)

—~¢5) SOFTWARE STACK
)\ GROUPWIDE ROLLOUT ~

Trinity

E32.0
Artemis

FROM
2025

—//—

i :Volkswagen, €
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(Toyota) Arene with Woven Alpha

Toyota 2020 7 SIW Woven Planet Holdings
fSoftware FirstS 2021 1 Toyota
Woven Core,
Toyota Woven Alpha . ccOS, Volkswagen
2025 VW.OS Toyota Woven Planet 2025 Arene.OS
Arene.OS . Woven Planet ECU ADAS,
, VI
< 79 >
2
21 5 Lyft 7
CARMERA, 21 10 (O Renovo Motors
oS Apex.Al
Arene OS
79. Arene.OS
ADASHECU t>hZIVECU IVIFHECU
{ N
ADASHISE? A2 ———-—»
xnc S s B s
|
(| Eu77Y 4

i :Toyota, €
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SDV
2000
ECU ,
Electronics . ECU
SDhV
Tierl
Tierl . (O . 0OS
Mobileye, nVIDIA
Tierl Tierl OEM Tierl
Tierl S/W Tierl
< 80 >
80. SDV
Existing value chain New hub-and-spoke

2

Tier-x
suppliers

0.5-tier
supplier
Software Tier 1

Tier 1 supplier

(systems)

Device
anufacturers
Tier 2 supplier <-"‘ VIDIA manufacturer:
(modules or components)
Telecom

companies

i 1 AT.Kearney, €
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78

, SDV
Tierl Tierl
Tierl
, HL
Tierl
CES203 Qualcomm  Level 3
nVIDIA
Qualcomm
HL HL ADAS/ HL 2021 Intel,
Qualcomm, nVIDIA
2 G90 Level3
/ , DCU CES2023
HL Sonatus . Sonatus
. 2021
GVv60 . HL Sonatus

Tierl
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K.SDV VI (Feat.

1) IVI (In- Vehicle Infotainment)

2)

3) TV,

4) (Domain Controller, DCU)
5) 0os SoC

6) SDV

7) LG

8)

, SDV
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K.SDV IVI (Feat. )
Infotainment= (Information)
Information (Entertainment) . ,
+Entertainment (Cluster) ,
CID(Center Information Display)
90 < 81 >,
AM t FM
t CDPft . 1930 AM , 1950 Chrysler FM
, 1980
CD P S
1990 , Honda GPS
2000 LCD
oTT ,
, 2000
DMB TV ,
oTT
81. Infotainment
In-Car Wi-Fi

Car Stereo (Ford)
Record Player

CarPlay, Android Auto
Compact cassette Player I

2

_O
v

<+

AM Radio Record Player (Chrysler)

FM Radio

i : Tata Elxsi, €

80

R

------

CD & MP3 Player
Navigation (Honda, Toyota)
Web surfing

Cockpit Computer
Media Streaming
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5 +9% Cluster CID
. OMDIA , 2021  $70 2026  $110
5 +9% < 82 >, ,

< 83 >,
. Apple Car play
Google  Android Auto

, ADAS
, i S
? 1
HMI(Human
Machine Interface) '
82. Cluster, CID 83. Infotainment OEM

(BnUSD) Cluster ECID

i OEM
. 55 CAGR +9¢ /_ Car Driver \ /— ﬂ

10 - Touch Interface - Futuristic design
- Web surfing - intuitive HMI

’ - Media Streaming - Connectivity

61 - Gaming - Upgradable

‘1 N ARN /

20 21 22F 23F 24F 25F 26F
i :Omdia(2022), € i: €
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, SIW , CID, HUD, ;
= + CID + HUD H/W .
(Digital Cockpit) < 84 >fCockpits$s
IT
, , AVN(Audio, Video, Nav igation)
, TV
TV , /
TV < 85 >,
/ . IHS , Cluster
2020 7~88
61% 938
27% , 2026 9§ 41%
158§ 3 150
Visteon 3
308
< 86 >,
84. Digital Cockpit = Cluster + Infotainment(CID) + HUD

Digital Cockpit

|
| |

m @
s !
Infotainment

i :Audi, BMW,LGU" & €
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85.

, SDV

86. Visteon 3

J
[[]]
i.

]
=
]

(Curved, Seamless)

e Center Information Display (CID)

g Co-Driver Display (CDD)

/

Multi-Display Module for

Curved Multi-Display Module

Multi-Display Module with

Passenger Display

Japanese OEM for German Luxury OEM
/"_/—//_
20203 2 E 20243 20213 2 2024 3 20223 2 20253
- 28" Display - 25" Curved Display - 32" Display
-Mass y - Center + Passenger Disple
i : Visteon, €
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87.CID . , Cockpit 30
(%)
11.x< W9.x-10.x 7.X-8.x
100
80 r
60 -
40
20
2019 2020 2021 2022 2023 2024 2025 2026
i :IHS(2020), £
H/W SIW . HIW
ECU ECU(Electronic
DCU Control Unit) , . ,
ECU DCU(Domain Control Unit) ,
(Cockpit Domain Controller)
, CID, HUD ECU )
(09 SIW (Hypervisor)
DCU SoC < Part D >,
?
100 ECU
( , ) < 88 >, , Visteon
SmartCore , AVN,
HUD, ECU DCU
OEM . 4
$175 < 89 >,
$110 ECU H/W , $65
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88. / A ECU DCU

y /U IVI, Cluster U Infotainment P duk 0° t
E=" t 1 1. "2 NE®b E U 14 NYE © t
i : Panasonic, €

89. Visteon 4

i :Visteon, €
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