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(& Design of a Multilingual Processor )
Abstract

This research aims to design a multilingual processor by integrating both RISC-V and MIPS instruction set
architectures, exploring their compatibility and potential benefits. I based my implementations on Harris’s
textbooks, which offer comprehensive explanations and publicly available code. Consideration was given to
designing processors for both MIPS and RISC-V architectures, allowing for the implementation of multiple
ISAs.

Various methods exist for constructing a multi-ISA system that involves switching between decoders. In
this research, I utilized the Dual Instruction Memory Modules with a Mux methodology, which involves
incorporating distinct instruction memory modules for each ISA and employing a multiplexer to make se-
lections based on the ISA signal.

The experiments are conducted on the BASYS-3 FPGA board, which features the Artix 7 FPGA. This
board serves as the physical platform for implementing and testing the architecture. The specific device
package used is Xa7a35tcpg236-21.

In the course of this thesis, I undertook the implementation of single-cycle RISC-V and MIPS processors,
multi-cycle RISC-V and MIPS processors, and a single-cycle multilingual processor. The multi-cycle archi-
tectures of MIPS and RISC-V showed greater LUT utilization compared to their single-cycle counterparts.

The Multilingual Processor demonstrates a combination of low power consumption and high clock fre-
quency, suggesting potential advantages in both energy efficiency and performance. CAD software reported
that the LUT utilization is 9.72%.

This research currently centers on utilizing two architectures. In the future, the exploration can extend to
working with multilingual processors.
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