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Abstract :

This paper proposes a multi-core cooperative computing structure considering the heterogeneous features of

automotive embedded on-chip software. The automotive embedded software has the heterogeneous execution flow

properties for various hardware drives. Software developed with a homogeneous execution flow without considering

these properties will incur inefficient overhead due to core latency and load. The proposed method was evaluated on

an target board on which a automotive MCU (micro-controller unit) with built-in multi-cores was mounted. We

demonstrate an overhead reduction when software including common embedded system tasks, such as ADC sampling,

DSP operations, and communication interfaces, are implemented in a heterogeneous execution flow. When we used the

proposed method, embedded software was able to take advantage of idle states that occur between heterogeneous

tasks to make efficient use of the resources on the board. As a result of the experiments, the power consumption of

the board decreased by 42.11% compared to the baseline. Furthermore, the time required to process the same amount

of sampling data was reduced by 27.09%. Experimental results validate the efficiency of the proposed multi-core

cooperative heterogeneous embedded software execution technique.
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I 1. Infineon AURIXTM TriCoreTM TC275 MCU At
Table 1. Specification of Infineon AURIXTM TriCoreTM TC275 MCU
TC1.6E (Efficiency) TC1.6P (Performance)
Operating Clock
up to 200 MHz up to 200 MHz
Frequency
Scratch-Pad RAM Data: up to 112 Kbyte (DSPR) Data: up to 120 Kbyte (DSPR)
(SPR) Instruction: up to 24 Kbyte (PSPR) Instruction: up to 32 Kbyte (PSPR)
. Data: up to 8 Kbyte (DCACHE)
Cache Instruction: up to 8 Kbyte (ICACHE) )
Instruction: up to 16 Kbyte (ICACHE)
Data: up to 384 Kbyte (DFLASH)
Flash Memory .
Instruction: up to 4 Mbyte (PFLASH)
SRAM 32 Kbyte
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Table 2. LCK, ENDINIT bit combination according to system
critical register access
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