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CPU Design Project

The goal of our project was to design a 16-bit instruction set architecture, build a data path that will execute this architecture, and then implement the data path on an FPGA.  This project gave me a much clearer understanding of the process involved in developing a computer architecture.  

My advice to anyone taking this class in future is that even though this project is broken down into segments, the largest portion of work is in the project are in the last two sections.  I would suggest working ahead to make sure you have enough time to get through any setbacks during the implementation.  My biggest problem was with the DE2 board.  There are two clocks on the board, a 50Mhz and a 27Mhz clock.  The 27Mhz clock would not work for me.  Make sure all your components are clock triggered and have can be reset.  Also it is important to initialize values like the register file and the program counter at the beginning of the program.  
The Quartus II software has a number of built in debugging functions that helped me when I learned about them.   One of these being the netlist feature which gives a more detailed schematic of the hardware than the Modelsim dataflow feature.  Also there is a function called signal tap, which can be used to simulate the hardware with delay.  This feature can only be used if you use SRAM for memory.  
For future projects, I would request that the Engineering department upgrade their computers so that the simulators can compile in a timely manner.  Every code change takes 5 minutes to recompile and load back onto the board.  I would also recommend that the department invest in new optical mice, or take a day to clean the existing mouse balls in the lab with rubbing alcohol. Doing this will greatly improve student efficiency.  
The last change I would make is to assign the project sooner in the semester.  I can understand the benefits of covering all of the different types of data paths before assigning the project, but doing so leaves a surprisingly small amount of time to complete the work involved.  

Overall, I felt this project was a valuable experience.  This was my first college course in a long time, and it helped me get back into the mindset of working through every stage of a project to completion.  
