Muralidharan Venkatasubramanian


     Priyadarshini Shanmugasundaram


CPU Design Project
Final Report

The goal of this project was to design a microprocessor in order to better understand the functioning of the datapath and its various components. 

After completing this project successfully, we have learnt to design the basic architecture of a microprocessor, how each component in the datapath connected to each other function for the successful execution of an instruction from the Instruction Set Architecture (ISA) and how to create and simulate the function of each component of the datapath in VHDL.
If we were to do this project again, we would make two modifications to our design. Firstly, we would incorporate an exception block in our datapath. Its primary objective will be to stop the execution of the program and display the address line where the exception was caused.
Secondly, we would incorporate a separate memory unit in our design instead of hardwiring the RAM module into the processor design and loading the program into that module. That way, data can be read from/written into the memory by using an I/O device.

We did not face any huge roadblocks while doing this project because we planned each step of the project keeping the next phase in mind. However, the phases which took the most time in our project were the design of the datapath in VHDL and its simulation.

We were not familiar with VHDL so we had to take some time to understand the language before the actual design of the project. However, the verification of the design took the most time as we had to deal with timing mismatches and correcting them for each instruction in the ISA took quite a while.
The advice we would like to give to the future students of this course is to spend some time in designing a robust datapath and ISA on paper before writing the VHDL code so that you don’t have to waste valuable time making design modifications in the later stages instead of working out the kinks in timing and simulation.
Take time in choosing what kind of processor you intend to design (single cycle, multi cycle or pipeline) and the instructions you will want to use. We advise you to read up on other microprocessor designs to get a feel of different instruction sets apart from MIPS and incorporate similar instructions if needed.
In conclusion, we have thoroughly enjoyed working on each stage of the CPU design project and gained invaluable experience in the design and functioning of a practical microprocessor. We are walking away with detailed knowledge in the field of microprocessors which will count as a great asset in our future endeavors.
