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FUTURE ARCHITECTURE

FOR AUTOMOTIVE COMPUTING ENVIRONMENT CONFIDENTIAL

Modular and Open Real-Time Platform for 

Future Automotive Computing Environment
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35 years
of electronic legacy

> 90 ECU
per vehicle

+ 10%
Annual growth
of Electronic

THE EVOLUTION WEIGHT
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THE NEWCOMER ATTRACTIVENESS

Software Defined Car
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THE AGILITY CHALLENGE

Concept freeze Vehicle SOP

3 years 3+ years

Vehicle restyle

Specification
Parts 
dev.

System 
integration

Plant tunig production

Marketing targets

Market expectations cannot be reached during vehicle
design and production phases due to strong electronic

and features intrication
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SOFTWARE ORIENTED ARCHITECTURE

Up to 19 ECU can be saved
within 3 years and 39 in 5 years
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3

THREE KEY MAINSTAYS

Adapt the software function development and 
integration for the project

Ensure software services validation against safety 
and security requirements

Offer innovative services to ensure the security 
and the dependability of the E/E architecture 

Guarantee real-time, deterministic and critical 
and non-critical execution

Offer an innovative E/E architecture enabling 
centralized computing approach 

Towards a plug & play, scalable, 
heterogeneous computer system

Development and 
integration process

Software and run-time

HW architecture and 
design

1

2
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EE ARCHITECTURE BASICS
S

e
rv

ic
e

 O
rie

n
te

d
 

C
o

m
m

u
n

ic
a

tio
n

 In
fra

s
tru

tu
re

Multi-application 

centralized 

computing Unit

Modular architecture 

to scale with 

applications needs 

Localized Data concentration 

and Power distribution 

High Performance Ethernet 

Backbone
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

− Motherboard running legacy applications common to all vehicles

− Up to 4 daughter boards to insure its scalability and its

upgradability

− Initial portfolio includes

− Renesas RCAR-M3, Kalray Bostan

− Specific daughterboard for high-speed camera links management, with

Xilinx UltraScale+ for low latency data fusion



− Renesas RCAR-H3 for high performance computing

− RH850 for Real-time and safety critical processing

− PCIe based High-speed internal communication network (32Gbps 

per link)

− UltraScale+ for Low-latency synchronizations and communications

PCU IP ARCHITECTURE
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

− Low-latency multi-protocols translation services running 

on FPGA for high speed Ethernet (de-)packetization

− ~180 I/Os pins available, including automotive standard 

protocols (CAN, LIN,PWMI/O, etc.)



− Functional safety & embedded security features



− Enabling fast & deterministic communications for 

packetized data delivered to the PCU

PIU ARCHITECTURE
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

− Combining RT and high performance constraints

− Foundation of conformity and application deployment 

tools 





− Autosar Classic, Adaptive, automotive grade linux

SW ARCHITECTURE AND MOCC
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FACE TOOLSUITE

Embedded Hypervisor
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Encryption, data management and 
protection, communications…

PCU

VM - Partition 1

AUTOSAR OS

VM - Partition 2
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Partition 3

Guest OS

VM- Partition 4
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Guest OS

VM - Partition 5
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Configuration

Scheduling
Runtime SW configuration

Conformity Management

Platform Model
Integration tests
Quality Checker

SW Characterization
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3 CONCERNS FOR A SINGLE TOOL

FACE Tool Suite

Tools for functional-
level application 

specification and design

Tools for applications 
deployment and 

platform configuration

Tools for checking
conformity of 
applications 

implementation to the 
specification
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

−



−

WHERE WE STAND

http://www.cea.fr/multimedia/pages/videos/activites-du-cea/projet-labo-installation/face-ces-2019.aspx

http://www.cea.fr/multimedia/pages/videos/activites-du-cea/projet-labo-installation/face-ces-2019.aspx
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







CONCLUSIONS AND PERSPECTIVES
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COMING SOON
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Thank You


