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Abstract : The use of customised soft-core processors in which instructions can be integrated into a system in application
hardware is increasing in the Field Programmable Gate Array (FPGA) field. Specifically, the partial run-time reconfiguration of
FPGAs in specialised processors for a particular domain can be very beneficial. In this report, the design and implementation
for the customisation of a soft-core MIPS processor using an FPGA and partial reconfiguration (PR) of FPGA technology will be
addressed to achieve efficient resource use. This can be achieved using a PR design flow that helps the design fit into a smaller
device. Moreover, the impact of static power consumption could be reduced due to runtime reconfiguration. This will be done
by configurable custom instructions implemented in the hardware as an extension on the MIPS CPU. The aim of this project is
to investigate the PR of FPGAs for run-time adaptations of the instruction set of a soft-core CPU, including the integration of
custom instructions and the exploration of the potential to use the MultiBoot feature available in Xilinx FPGAs to carry out the
PR process. The system will be evaluated and tested on a Nexus 3 development board featuring a Xilinx Spartran-6 FPGA. The
system will be able to load reconfigurable custom instructions dynamically into user programs with the help of the trap handler
when the custom instruction is called by the MIPS CPU. The results of this experiment demonstrate that custom instructions in
hardware can speed up a certain function and many instructions can be saved when compared to a software implementation of
the same function. Implementing custom instructions in hardware is perfectly possible and worth exploring.
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