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Legacy System
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Legacy System Architecture

Structural characteristics of legacy vehicle system

Single function throughout its entire lifetime.

Multiple single-function ECUs work together

Each ECU iIs optimized for both hardware
and software.

Most software is highly dependent
on the hardware.
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Legacy System's Characteristics

What Iis advantages and disadvantages of legacy system?




Our Approach
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What Is a Software-Defined Vehicle?

From an electric & electronic perspective,

Continuously

Improved vehicle

Hardware Software
(Hard to change) (Easy to change)




Is a Software-Defined Vehicle (SDV) a Competitive Product?

Cost Competitiveness Minimize overall system cost

Reduce duplicated hardware components

Leverage locality

Transition from hardware-based feature upgrades to software-based updates

Software Oriented

Accelerate development time and reduce maintenance effort

Consolidate distributed ECU functions



How Can We Optimize & Simplify the Hardware?

From a hardware-as-resources perspective, overall system performance and efficiency can be significantly improved.

Resource Optimization




How Can We Optimize & Simplify the Hardware?

From a hardware-as-resources perspective, overall system performance and efficiency can be significantly improved.

Resource Sharing




How Can We Optimize & Simplify the Hardware?

From a hardware-as-resources perspective, overall system performance and efficiency can be significantly improved.

Utilize the Locality




How Can We Transition to Software-Oriented Development?

Hardware and Software

Decoupling




How Can We Transition to Software-Oriented Development?

Centralized Architecture




How Can We Transition to Software-Oriented Development?

High-performance Network




Overall Architecture Concept

Legacy ECUs

HW independent function
(applications)

Tightly coupled with HW
function

Hardware

Relocation of functions from each ECU

Applications

HW independent function
(applications)

System Level Control

Door actuator control function

Door Switch Lock/unlock
[ Indicator Actuator

SDV focused area
(SW oriented parts)

HW-dependent
software

HW Component

Vehicle Application

HW & SW
Decoupling

Vehicle Hardware




E&E Architecture Detalls



Concept

Independent Dependent
Functions Functions

Control Signal

Zone Controller ’ e Hardware Resources
(Sensors & Actuators)

High Performance Vehicle Computer Communication Power Control

(High Speed Ethernet)

HW Independent

’ Zone Controller
Functions Hardware Resources

(Sensors & Actuators)
. Communication
(Vehicle Controller) (High Speed Ethernet) Power Control

Zone Controller : Hardware Resources

Power Source & System Control (Sensors & Actuators)

Power Control

High & Low Voltage Power System

(Charging & Discharging) Power Supply
1. Hardware & Software Decoupling + Legacy ECU Consolidation— Centralized Architecture

2. System Configuration Simplification + Locality Utilization - Zonal Architecture




Architecture Conce D1 - Electronic Component Integration Concept

Vehicle Computer Zone Controller System Controller [ ECUs ] [ Communication I/O

FR_CMR

(Front View Camera)

ADAS_DRV
(ADAS Driving ECU)

ADAS_PRK
(ADAS Parking ECU)

BLTN_CAM
(Built-in Cam)

ICC

(In Cabin Camera)

High Performance Vehicle Computer

HU
(Head Unit)

CLU
(Cluster)

MKBD
(Multimedia KeyBoarD)

AVAS
(Acoustic Vehicle Alert System)

EXT_AMP
(External Amplifier)

SWITCH

CCu

(Central Communication Unit)

BDC

(Body Domain Controller)

PDC

(Powernet Domain Controller)

VCU/VPC

(Vehicle Control Unit)

VCMS(CMS)

(Vehicle Charging Management System)

ATCU

(Auto Temperature Control Unit)

UMM
(USB Multi Module)

Zone Controller

Zone Controller

Zone Controller

PDC

(Powernet Domain Controller)

PDC

(Powernet Domain Controller)

PTGM / PTLM

(Power Tailgate/Trunk Lid Module)

Communication Gateway

DCU

(Data Connectivity Unit)

BDC

(Body Domain Controller)

BDC

(Body Domain Controller)

SBCM(CDM)
(Side Body Control Module)

CCu

(Central Communication Unit)

VCU

(Vehicle Control Unit)

ATCU

(Auto Temperature Control Unit)

SHVU_REAR

(Seat Heater & Ventilation Unit)

BDC

(Body Domain Controller)

ATCU

(Auto Temperature Control Unit)

SHVU_FRNT

(Seat Heater & Ventilation Unit)

EXT_AMP

(External Amplifier)

SHVU_FRNT

(Seat Heater & Ventilation Unit)

EXT_AMP

(External Amplifier)

EEPB

(Emergency Electric Parking Brake)

EXT_AMP

(External Amplifier)

EVC

(Electric Ventilation Controller)

SPW_RL, RR

(Safety Power Window)

SAL
(Smart Ambient Light)

SRF / RCM

(SunRooF)

SHVS_RL, RR

(Seat Heater & Ventilation Switch)

EOP_REAR

(Electric Oil Pump)

UCM
(USB Charging Module)

SCM SPW_FR
(Steering Column Module) (Safety Power Window)
SPW_FL SAL
(Safety Power Window) (Smart Ambient Light)
SAL BLDC_BLOWR_MOTOR
(Smart Ambient Light) FRNT
PWSW FCS
(Power Window Switch) (Front Console Switch)
AAF AAF
(Active Air Flap) (Active Air Flap)
UCM UCM

(USB Charging Module)

(USB Charging Module)
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System Conce D1 - System Block / Integrated ECU Block Diagram

Zone Controller High Performance
Vehicle Computer

EF_MFSW
GND MESW ETH2.5G_GCS (left)(+)  ETH2.5G_GCS (right)(+) —

LIH_MFSW_Backup —— ETH2.5G_GCS (Ieft)(—) ETH2.5G_GCS (I’Ight)(-) -]

ETH10M_CH1(+)
ETH10M_CH1(-)
Zone Controller

EF IRS ETH2.5G_HPVC(+) — ETH2.5G_HPVC(+). M2_WIPER_WASHER_FRT(+)
GND IRS ETH2.5G_HPVC(-) ETH2.5G_HPVC(-) M2_WIPER_WASHER_RR(+)

WIPER_WASHER

LIN ETH2.5G_GCS (rear)(+) ETH2.5G_GCS (rear)(+)
ETH2.5G_GCS (rear)(-) — ETH2.5G_GCS (rear)(-)

EF_MFSW Zone Controller

GND_MFSW

FRNT_WIPER_MTR LIH_MFSW_Backup
ETH1OM_CH1(+) — ETH2.5G_GCS (left)(+) ETH2.5G_GCS (right)(+) —

ETH10M_CH1(-) ETH2.5G_GCS (left)(-) ETH2.5G_GCS (right)(-)

System Diagram — Front and Rear Wiper Function




Communication - Communication Network Topology

High Performance
Vehicle Computer

Communication
Gateway

Zone 7Zone EQE I/O
Controller Controller Components

E&EI/O E&E I/O

Components Zone Components
Controller

Ethernet 10BASE-T1S
Ethernet 2.5Gbps
Ethernet 5Gbps
CANFD

LIN

E&E I/O
Components




Communication - communication Network Data

High Performance
Vehicle Computer

Function Function Function Function
H#1 H2 #3 H4
Distributed messaging Distributed messaging Distributed messaging Distributed messaging
framework framework framework framework

Giga-
Ethernet

Zone Controller Local ECU#1 Local ECU#N

Giga-Ethernet 10BASE-T1S 10BASE-T1S 10BASE-T1S

e . |

Data Bus

QoS

Reliability Deadline Durability History




Power System

Power-net Backbone

Zone Controller #1
Power Circuit

1¥3) et

Back to Back

Zone Controller #2 Zone Controller #3
Power Circuit Power Circuit

—| Power Diode r

& eFuse

48V Battery

Jump Post

48V LDC

48v LVB

Power Distribution Control

Zone Controller
Power Circuit

{;j {E» 48v LDC

eFuse eFuse eFuse

Electric Electric Electric Electric Electric
load load load load load

%/—/

Based on "Power State”,
Clustering the electric loads




Expected Outcomes - simplify the Vehicle

-28%
-47%
107 48 -667%
1,888
Legacy Architecture
As-is As-is As-is

Electronic Components Wiring Harness
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