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PROJECT REPORT

On successful completion of this project, we are able to understand the design of RISC processors in depth. We learned how to create an entire hardware/software system from the ground up. Apart from what we learned from the lectures, implementing it practically, gave us an insight into the problems faced while designing and implementing. We enjoyed playing the role of creators, from designing our own Instruction Set Architecture to designing a datapath and writing an efficient code to make everything work together to produce a final working microprocessor. While we had tested each component cautiously, it all seemed to work fine. But the best phase of learning was while we had to debug errors from our design, which sprung out only when we simulated the entire design in ModelSim. Through this project we became familiar with using Quartus II and ModelSim to simulate, test, run and debug our CPU. In the final step of the project we learned how to simulate our processor on the Altera FPGA board and how to use the In-System memory tools to run our test program straight from the Quartus software.

Given a chance to do the project all over again, we would go in for a different datapath like pipeline or single cycle and would like to experiment the difficulties faced in implementing them. Also, now that we are aware of effective programming to avoid latch creations, we would be more cautious while writing the VHDL code. To speed up the processor, we will reduce the critical path delay as much as we can and also try to implement few hardware changes. We would also like to use a micro-programmed control unit, which we found was quite interesting when a fellow classmate of ours, had used in his design and explained it during his presentation.

We would suggest the students who are going to work on a similar project in the future, to devote a lot of time just for the simulation part alone, since that is where you realize almost all the bugs in your processor. Also write an effective testbench to test the processor completely, which will help you to understand the controls supplied and also the bugs produced during instruction execution. Once this is done, it becomes very easy to track down the bugs to their sources. Do not worry about implementing your design on the board until the last part of the project, because when simulated outputs are perfect, 90% of the designs work absolutely well on the board. All The Best!!!
