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Abstract In this study, we developed an enhanced RISC-V CPU for use in edge control SoCs. This CPU realizes the
functions of a real-time OS such as a task scheduler and a semaphore, which are usually implemented by software, by
hardware. As an alternative to the interrupt mechanism, it has an external event notification mechanism using hardware
semaphores. Chips used for edge control in industrial edge devices and robots tend to have small amounts of memory due
to the need for low power consumption and cost. By implementing functions equivalent to real-time OSes in hardware, the
memory footprint can be reduced and overhead such as task switching can also be reduced. Because it is implemented in
hardware, the OS-equivalent functions are also robust. In addition, to speed up edge Al applications, 8-bit floating-point
number vector operation instructions and multi-directional jump instructions have been added. The logic with this CPU

was manufactured by TSMC 90nm process, and it was completed as a SoC of 9.2 million transistors.
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