








Inexpensive Dependability 





Low-Cost Dependable Technology
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Production Scale of Controllers

Mass Production of LSI

Cost Reduction

Low-Cost Dependability with LSI Technology

 Redundant CPUs in One Chip

 Self-Checking / Failsafe Technology

 Optimal Clock Diversity

and Autonomous Decentralized Concept



Our Expertise in Dependability



Autonomous Decentralized Systems



An Example: Brake Control

B0B1
B2
B3
B4

B3B1

B2
B4



Brake Control with

Autonomous Decentralized Approach
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 -Subsystems (Integrated Controller and Brake

Controllers) share all the information.
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 -Subsystems (Integrated Controller and Brake

Controllers) share all the information.

 -When one subsystem fails, others try to recover.

Brake Control with

Autonomous Decentralized Approach
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 -Subsystems (Integrated Controller and Brake

Controllers) share all the information.

 -When one subsystem fails, others try to recover.

Even if the Integrated Controller fails…

Brake Control with

Autonomous Decentralized Approach
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Experimental Result (All the ECU’s are OK)

ECU5

(Brake ECU)

ECU3 

(Integrated ECU)

ECU7 

(Brake ECU)

ECU4

 (Brake ECU)

ECU2

 (Brake Pedal ECU)

ECU1

(Accelerator ECU)

ECU6 

(Brake ECU)

ECU No.

Normal
Node error

Reception error

CRC error

Sum check error

All the ECU’s have status registers for them.



Experimental Result (ECU3 & 6 are NG)

All the ECU’s have status registers for them.

NG
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Hitachi’s R&D on Automotive Systems

Nuclear Reactor
   -Hydraulic Dynamics Sim.

Gas Turbine
Combustion Analysis

Motors, Generators

Train Control

RISC
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Power IC
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Safety
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Car Navigation

Target

Automotive Systems






