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Design of Electronic Control Unit for Parking Assist System
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Abstract

Automotive ECU integrates CPU core, IVN controller, memory interface, sensor interface, I/O interface, and so on.
Current automotive ECUs are often developed with proprietary processor architectures. However, demends for standard
processors such as ARM and RISC-V increase rapidly for saftware compatibility in autonomous vehicles and connected
cars. In this paper, an automotive ECU is designed for parking assist system based on RISC-V with open instruction set
architecture. It includes 32b RISC-V CPU core, IVN controllers such as CAN and LIN, memory interfaces such as ROM
and SRAM, and I/O interfaces such as SPI, UART, and I2C. Fabricated in 66nm CMOS technology, its operating
frequency, area, and gate count are 5S0MHz, 0.37mr’, and 55,310 gates, respectively.
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@%L(ISA : instruction set architecture)
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Fig. 1. Architecture of the automotive ECU based on
RISC-V in this paper
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Table 1. Performance comparison between RISC-V and
ARMI4].
E 1. RISC-V2} ARM2| M5 d|m[4]

Parameter RISC-V Rocket ARM Cortex-A5
Instruction set 64-bit RISC-V v2 32-hit ARM v7
Architecture Single-Issue In-Order | Single-Issue In-Order
Performance 1.72 DMIPS/MHz 157 DMIPS/MHz
Fabrication TSMC 40GPLUS TSMC 40GPLUS
Area(w/o Cache) 0.14 mr 027 mrt
Area(w/ 16K Cache) | 0.39 mr 053 mif
Performance per area | 441 DMIPS/MHz/mr | 2.96 DMIPS/MHz/mrt
Clock > 1GHz > 1GHz
Power consumption 0.034mW/MHz < 0.08mW/MHz
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Fig. 2. Test scenario 1: Data transmission between 3 CAN
nodes on CAN bus.
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Fig. 3. Test scenario 2: Data transmission between 4 CAN
nodes on CAN bus.
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Fig. 4. Simulation results of test scenario 1.
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Fig. 5. Simulation results of test scenario 2.
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Fig. 6. Timing verification results of the ECU chip.
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Fig. 7. Layout of the ECU chip.
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