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AUTOMOTIVE MARKET MEGA TRENDS

ElectrifiedConnected Autonomous Shared/Service

CASE Trend

Software defined vehicleMechanics oriented
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ADAS & AD MARKET TREND

ACC
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parking

Remote 

parking
Auto
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TJA

Auto Pilot

AEB

+ steering

AEB

City pilot
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Driver Assistance
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Forward
Driving

Parking
All around View
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ACC: Automatic Cruise Control

LKA: Lane keep Assist

LCA: Lane Change Assist

CTA: Cross Traffic Alert

AEB: Autonomous Emergency Braking

TJA: Traffic Jam Assist

DMS: Driver Monitoring System

DMS

Highway 

pilot



© 2023 Renesas Electronics Corporation. All rights reserved. 

ADAS/AD SYSTEM TREND

The integration of sensors including Camera, Radar, Lidar. 

Higher level of autonomous requires more sensors.

# of sensors

Level2 Level3 Level4-5

C x2
R x1
U x8~12

x6
x5
x8~12
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x9
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x8~12
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L Lidar
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ROADMAP
MCU & SOC
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Central ADAS

Smart Camera 

Cockpit/IVI

Cluster

Central ECU

Domain/Zone

Vehicle

Control

Single Domain

MCU @40nm

Gen4 –ADAS & CoGW

RL78/F1x
Actuator

Cross Domain

MCU @28nm

Connected GW, 

HPC, App Server

Routing Acc.

AI HW Acc.

FOTA

Evita-Full
RH850 Gen1 Series

E2x

AD / ADAS

Smart Camera

RL78/F2x

U2Bx series

U2Ax series

U2Cx Series

R-Car S4/S4N

R-Car V4H

MCU

SOC

Gen5 – X-domain / Zone architecture

R-Car Gen3 

series

Gen3 – In Vehicle Infotainment

Cockpit, Cluster

R-Car Gen3e

series

R-Car Gen5 

(High)

R-Car Gen5

(Low / Mid)

R-Car Gen5 

(Low / MCU)

R-Car Cx

R-Car X5M

R-Car X5L

R-Car U5x

Next Gen 

MCU

R-Car X5H

R-Car X5B
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NEW !

R-Car  V3x

12nm

7nm

16nm

28nm

3nm

40nm

V3x – ADAS

R-Car V4M

Renesas long term roadmap ensures a sustainable investment in R-Car  
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2019 2020 2021 2022 2023 2024 2025 2026+

AD Centralized ECU

L3 & above (parking, driving)

AD Centralized ECU 

L2/L2+ (parking, driving)

ADAS / Smart sensors
(Camera, DMS/OMS, Lidar,…)

R-Car ADAS Roadmap update 

R-Car V3H2

R-Car V4H

R-Car V4M

R-Car V3H
For legacy customers 16nm

16nm

7nm

7nm

Under
Development

WS MP

Under
planningAvailable

R-Car V3M
28nm

R-Car V4H Dual  (2 x V4H)
7nm

R-Car H3
16nm

34 TOPS

17 TOPS
3.7 TOPS

0.3 TOPS

CNN TOPS

68 TOPS
Penetration rate@2025->5% or less

Penetration rate@2025->20%

Penetration rate@2025->50%

Continuous promotion

R-Car X5H

R-Car X5M

R-Car X5L

0.7 TOPS

R-Car X5B

Neuronal
Network 
(Partner)

AI Accelerator (Partner)
(schedule might depend on 3rd Parties)

+ 200 TOPS
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R-CAR : PRODUCT SCALABILITY

Central ECU premium

L3 & Beyond

Central ECU High

L2+

Central ECU mid

NCAP2025 5*

+ Auto Parking

Front cam NCAP2025 5*

Surround View Premium

Front cam NCAP2025 3*

Occupant Monitoring

Surround View 3D Mid

Front camera Eco

Driver Monitoring

Surround View 3D Base

Performance (DMIPS) 3k 10k 25k 50k 100k 200k

R-Car 

V3M

R-Car 

V3H2

R-Car 

V4M

R-Car 

V4H

R-Car 

V4H-X

R-Car

Gen5

R-Car 

V4H

In develop-

-ment
SoP ready

In 

specification 

/planning
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Renesas Track Record

Smart Camera Mirror Replacement Lidar 

Parking Central AD
(Off Road) 

DMS / OMS

Non auto

V3M/

V3H /

V4M

V3M/H V3H2 V3H2

V4M

M3N+

V3H

V4H V4H V4H

Central AD
(Passenger Car) 
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RENESAS VALUE PROPOSITION

Digital

Gateway

DCU

Gateway

DCU

Zone

Vehicle

Control

Powertrain

Body MCU

Chassis

Analog & Power 

ADAS/AD
Sensing Camera

Radar / Lidar

AD ECU
xEV

Power distribution

Network
IPD

MOSFET

Winning 

Combinations

Scalable processor for ADAS & Gateway
Wider portfolio for xEV & E/E architecture

Web infra

Collateral

Ecosystem

Turnkey

Board

Document

Product

Offering

Solution

Offering

Development efficiency / Time to market / System competitiveness   

Customers easily shift and adjust to CASE with Renesas product & solution

Easier development environment &

One-stop-shop

BMIC

PMIC

BLE

IPS

Gate Driver

IGBT/SiC
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AUTONOMOUS DRIVE SOLUTION
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ADAS SYSTEM CONFIGURATION & RENESAS SOLUTION

▪ Renesas provides total solutions and reference designs for ADAS system

LiDARRADARCamera

Imager

AHL Tx

Camera PMIC RADAR MMIC* RADAR PMIC* LiDAR ASIC (LeddarTech’s custom)

Central ADAS

UTP/STP

Turnkey solution
Reference design

Starter kit

Turnkey solutionTest boardReference design

* Under development
AHL: Automotive HD Link

SoC

PMIC Pre-regulator
Timing IC

AHL Rx
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Device Sensor Suite Application Target

R-CAR THE PLATFORM FOR SAFE COMPUTE

1 x 8MP Front or 4 x 2MP SV + 1-2 MP DMS + 2MP Rear

R-CAR V4M
1 x 8MP Front + Rear + DMS or 4 x 2-3MP SV + 

Radar/US fusion + GPU graphics

R-CAR V4H

1 x 8MP Front  + 4 x 2-5 MP SV + DMS + Rear + 

Radar/US fusion + GPU graphics

2 x 8MP Front  + 4 x 2-3MP SV + 2-4 MP Rear + 2 x 2MP 

pillar cam + Radar/LiDAR/US fusion

R-CAR V4H V3U-mid options or higher + RADAR/LiDAR 

perception/fusion 

R-CAR V3H

20+ cameras, 8-16MP Front, 2-5 MP SV, 8MP Rear, 2MP 

AR/Mirror replace, RADAR/LiDAR/US perception/fusion, 

Cognition, motion control 

LCA 

Blind spot detection 

Cross traffic 

Self Park 

AEB LKA 

Collision avoidance, 

Park Assist

DMS

Self Driving

Trafic Jam,   

HighWay pilot
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DMS, In-cabin Sensing

Enhanced lane 

centering

Fusion and 

Path Planning

R-CAR V3U
R-CAR V4H

AI 
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High Computing Platform for AD Application 
System configuration

One chip solution

▪ Radar Processing

▪ Lidar Processing

▪ Camera processing

▪ Sensor Fusion

▪ 360° Perception

▪ Application

▪ Vehicle control

▪ Visualization (4K screens) 4K Visualisation

GPU
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R-CAR V4H USE-CASE FOR LEVEL 2

Steering ECU

Brake ECU

Engine ECU

HMI ECU

C x5
x5

U x8~12

R

R-Car V4H

MIPI-CSI2

MIPI-

CSI2

ISP

IMR

ISP

IMR

Computer Vision
- IMP Core

- CV engine

- DSP

- DOF IP

- SfM IP

- CNN IP

Ethernet

&

CAN FD

Performance 

CPU (CA76)

Safety CPU 

(CR52)

GPU

Ethernet

&

CAN FD

MIPI-CSI2/DSI

LR Radar

Front Camera

Surround Camera 

Ultrasonic

MIPI/LVDS

MIPI/LVDS
2Mpix

ECU
Ether or CAN FD

8Mpix

ECU
CAN FD

Surround Camera Surround CameraSurround Camera

GPS ECU
CAN FD

ACC/AEB

AD LV2

3D SVM

Auto Park

✓

✓

✓

✓

SR Radar ECU

CAN FD

CAN FD

ECUSR RadarSR RadarSR Radar

ISP: Image Signal Processor

IMR: Image Rendering (distortion correction)

IMP: Image Processor

CV Engine: Computer Vision Engine

DSP: Digital Signal Processor

DOF: Dense Optical Flow

SfM: Structure from Motion

CNN: Convolution Neural Network

GPU: 3D Graphics Processing Unit
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High Computing Platform for Level 3
With AI Accelerator

R-Car V4H

34 TOPS

Fr

Re

Fr

Re

SV

MV

AR

2x2VC

R-Car V4H

34 TOPS

2x Ethernet 550Mbps

1x 4MPixel/s 30fps @ LVDS

6x 2MPixel/s 30fps @ LVDS

2x 2MPixel/s 30fps @ LVDS

2x 2MPixel/s 30fps @ LVDS

Stereovision

DOF SfM

Object detect

Semantic segm.

Stereovision

DOF SfM

Object detect

Semantic segm.

PCIe4

PCIe4

Ethernet 

R-Car V4H - X

“Easy to Use” and “Easy to develop” with  pre–validated HW & SW platform – Shorten TAT to MP

Advantages

• Scalability in AI and compute 

allowing flexibility for L2-L4

• Proven Chip to Chip 

Communication (HW & SW)

• Unified SW platform and 

development

• Best-in-class power efficiency 

enabling passively cooled ECUs

• Unified SOC power concept by REL 

PMICs (simplify Power design) 

• FuSa concept at System level.

• Open software ecosystem allowing 

OEMs/Tiers control and innovation

• Reference design for Easy to start 

• One Stop Shop @ Renesas

Hailo Co-Processor

26 TOPS x 2

Hailo Co-Processor

26 TOPS x 2

Renesas 

PMIC
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A NEW PARADIGM – SHIFT LEFT

INTRODUCION TO VIRTUAL PLATFORM
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ECU level architecture

& Function development
Platform definition

“Device specification”

ECU prototype MP ready

NEW APPROACH TO THE MARKET

R-Car

X-

Domain

Baseline 

die

Chiplet

extension(s)

Custom

er

specific

Network

accelera

tor

AI 

accelera

tor

xOS
VirtualPFFunctional

model
(MIL / SIL - Fast 

Simulator)

SoC

Model

1chip

Chiplet/SIP Chip set

Early prototyping, constraint definition & 

performance validation / spec adjustment

Output: specification hand over

Focus on value creation & function 

development without consideration of 

embedded constraints.

Output: Functional models

Fast TAT with multichip approach. 

Perform on-silicon validation of 

KPI & HW constraints (power, latency…)

Output : sample ECU

Final system validation

(Accelerate TAT for monolithic upon 

volume/cost tradeoff)

Ouptut: devices samples

Hand-off

Customer SW 
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RENESAS TOOLS FOR SHIFT LEFT 

After

H/W development

S/W development

▪ Software development on hardware device

H/W development

S/W development

▪ Software development on digitalized device

Ready

Before

Vehicle

simulator

R-Car virtual

platform

MCU-SoC

co-simulator

Virtual development

DCUDCU DCU

Virtual space

Physical space

Shift leftDigital twin

ADAS & 
Central Compute

Central ECU
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R-CAR DEVELOPMENT STORYLINE FOR AD/ADAS

▪ OEM SW asset developments

▪ OEM HW platform migration path

General purpose 

compute engine

(option for L4/L5 

autonomy)

e.g. Hailo, Kalray, 

NV Orin…

L3 SW assets.

Base platform + L2 SW assets

L4 SW assets.

Base platform + L2/L3 SW assets

…

Base platform + L2/L3/4 SW assets

R-Car 

V5H

R-Car 

V5H/M

2025 2027 >2028

R-Car 

V4H/R4H

R-Car 

V4H

R-Car 

V4H/R4H

R-Car V4H

Start with R-Car V4H to translate needs into resource consumption & define next device line together (V5x / X5)

R-Car X5
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UNIFIED DEVELOPMENT ENVIRONMENT

ｖｖ

Multi-device 

synchronization
Multi-core synchronization

Multi-device co-simulatorsH/W modeling tools

Domain fusion tools
Neural network 

search & optimization tools

Multi-ECU synchronization

High abstraction

Accuracy < Speed

Low abstraction

Accuracy > Speed

ECU level

ADAS/EV/IVI/Control

Drive/vehicle simulators

Vehicle level

E/E Architecture

Component level

MCU/SoC/Analog/Power

Extending solutions upstream for “shift left”

Sensor fusion tools

Virtual development

environment

Debug & trace tools

AI development

environment

Simulation

abstraction

Optimization
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R-CAR GEN5 CONCEPT

OEM NEEDS and CARE-ABOUTS

Renesas’ Solutions

SDV
SW Defined Vehicle

HPC 

Centralization

Safety 

Autonomous

Drive

Open AI & 

SW platform

Excellent power 

efficiency

X-domain 

approach

U
p
g
ra

d
a
b
ili

ty

High

Mid

Low

Base

Software reusability

X5H

400 TOPS 4000 GFLOPS

800 kDMIPS

X5M

200 TOPS 2000 GFLOPS

400 kDMIPS

Premium

AI acc.

>1000 TOPS

Custom extension

Custom Chiplet

+ +

X5L

100 TOPS 1000 GFLOPS

200 kDMIPS

GPGPUAI

CPU

X5B

45 TOPS >300 GFLOPS

100 k

DMIPS
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DRIVING THE FUTURE OF AUTOMOTIVE HPC

Open Innovative

Trusted

Latest & greatest technology
3nm, Latest CPU/NPX

Best dependable compute
Safe & Secure

Best quality records
< 10 PPM

Chiplet with UCIE
Customer specific extensions

X-Domain HPC integration
ADAS/AD + IVI + Gateway

Best-in-class FFI concept
ASIL D capable & SW defined architecture

Open SW model
Allow make or buy

Most sustainable SoC vendor

Leverage OSS
Upstream first
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