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During this project our team learned about many of the major considerations in designing a RISC processor. We learned that it is sometimes best to not be overly ambitious, but to be realistic when making design choices. For example, our branch statement allowed the user to specify the condition within the instruction (rather than having separate instructions for branch if negative, branch if zero, etc.) which caused for confusion near the final stages of the design. Eventually we ended up scrapping this functionality all together.


If we were to approach this problem a second time we would simulate and synthesize individual datapath components using the Quartus II software. This would allow us to gain familiarity with this tool – as it was difficult towards the end of the semester to transition to it for synthesis. Additionally, we would build the datapath incrementally, testing the connections between different components as we go. This is because debugging all of the connections of our datapath turned out to be very difficult and time consuming. Something else we would do differently is synthesize small components such as multiplexors and registers early on and verify their functionally using the hardware, likewise we would recommend testing sequential components with the various oscillators available and I/O on the Altera board.


Our advice to someone doing a similar project would be to still use a multi cycle datapath with edge triggered registers. Using this datapath seems like it shouldn't have any of the timing issues that groups using single cycle datapaths had to face. Furthermore they should take some time early in designing their datapath to thoroughly work through it, as the control logic would, and define what will happen in each clock cycle and define exactly how many cycles there are. While working on our control logic we realized that we were not on the same page about using shared instruction memory or combined, and we had not implemented any method of moving a new instruction into the instruction register. This forced us to perform major modifications to our datapath and add an additional clock cycle. As a result our datapath was not thoroughly vetted when it came time for the final part and we encountered some serious logical errors.

