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Project Goal:


The goal of this project was to design a CPU using VHDL and the Cyclone 2 FPGA.  First we came up with an instruction set architecture that met the project’s requirements.  Secondly, we decided to implement the multi-cycle datapath.  After this, the design was implemented in VHDL.  Finishing this strengthened our ability to design and stretched our creativity.  Following the MIPS instruction set and datapath that we learned in class, it was fairly simple to come up with our own.  
Doing it Again:


If we could do the project again, we would attempt to get pipelining working in our multi-cycle design.  Hazard detection would also have to be implemented (most likely the stall bubble method).

Project Suggestions to others:


-Get started early. Debugging this project will take longer than you could possibly imagine.  If you encounter problems, it’s much easier to get the TA’s help if it’s a few days before the due date as opposed to the night before.

-Review your VHDL ahead of time. Designing the ISA and Datapath is pretty easy since the MIPS ISA and datapath will likely be similar to yours.  You don’t go over VHDL coding in class so if you are rusty from ELEC4200, you’ll probably have a slow start.


-Get familiar with ModelSim.  Know how to compile and simulate in ModelSim.  Avoid Quartus II completely until you are actually synthesizing it onto the board.  There’s also a part where you need to link an Altera library to your project in order to use the memory vhdl file.  This step wasn’t exactly intuitive.


-Work with a partner.  This project is a lot of work. It helps a great deal if you have two people working on it.

Project Status:

We were able to get our test program to simulate in ModelSim correctly.  This test program was multiplying two numbers together using addition and branch statements.  When we attempted to move it to the board, there were several warnings after synthesizing informing us of a clock skew.  Our clock was not functioning properly and the CPU didn’t work.  This was a big problem and should be given as advice to future students. Just because your program works in simulation, doesn’t mean it will synthesize correctly.  There are many statements that are perfectly valid for simulation but cannot be synthesized on the board.  Finish your simulation as early as possible to maximize your time getting it to work on the board; after all it is the final demonstration.
