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3) Follow the Altera Quartus II and DE2 Manual (posted on course website) for designing and implementing your circuit on the FPGA. 

4) Reset can be connected to any of the 4 Keys on DE2 Board. These Keys are always at logic ‘1’. And pressing them will change the logic to ‘0’. So make the changes in your design as needed. 

5) Clock can be connected to any of the two free-running clock frequencies available, 27MHz and 50MHZ. To connect to any of these clock inputs, the pin numbers are mentioned in the Pin Assignment MSExcel Sheet. You can also debug your design by connecting the clock to any of the manual keys on the DE2 board instead of using free-running clock.  

6) The “inr” input that selects the register number can be connected to any 4 switches on the board. And the “outvalue” that displays the contents of the register selected, can be connected to the LEDs or LCD on the board. For using 7 segment displays on the board you will require a HEX to 7 segment conversion code provided on the course website. 

7) Run the program given to you and verify the results with your simulation in part 4. 

8) You will have to show the implemented design on your DE2 Board. You will be conduction a demo as follows:

(a)
Briefly describe what is implemented, what program you will run and what result is expected.

(b) 
Run the program pointing to the functions of the buttons you press. Let the viewer examine the result.

(c) 
Offer to make a change to some parameter to a viewer selected value and rerun the demo.

(d) 
Total duration of demo: FIVE MINUTES.

9) Part 5 report must be a one-page reply to three questions:

(a) 
What did you learn from this project?

(b) 
What would you do differently next time?

(c) 
What is your advice to someone who is going to work on a similar project?


This semester long CPU design project was possibly the most painstaking supplemental hands on technical training that I have ever experienced due to the fact that the class material and the project progressed at the same pace.  This facilitated my further developing the ability to put theory into practice while gaining deeper understanding through creativity.  The project was completed in five stages; each with possessing their individual learning  points.  Stage one focused on the development of an instruction set.  During this stage I learned how the hardware that you plan to use affects the non-physical aspects of the design.  The mastery of designing an ISA comes with the experience of knowing what instructions are possible given a certain number of bandwidth to pass information with.  Stage two was focused on building the data-path.   I learned the importance of a block diagram representation that can easily be manipulated and rearranged to fit new ideas.  In stage three we verified that the data-path was working correctly.  This was the first verification step so there are bound to be many errors.  It is important to be able to navigate through the individual components to resolve these problems.  The control unit design and verification was a complex journey through the brain of the CPU.  This is where I learned the most.  There were three design stages before this and I started this step with much confidence.  I was humbled by amount of infinitesimal details that cascaded throughout the entire architecture with every mistake that needed to be fixed and every enhancement that was desired.  The last stage I learned how important it is to initialize and have an idea of the execution time of each state in the finite state machine.


Through out all of the stages I made some mistakes due to the lack foresight and understanding of the project as a whole.  Although I think the layout and progression of the project was excellent I would have spent more time looking ahead while in stage 1 and stage 2 of this project. In fact that is my advice for everyone willing to undertake this daunting endeavor.  I further advise everyone to take a top down approach initially in order to have a firm and clear definition of the project as a whole.  There are too many variables and choices within the details.  They can easily get confusing without a clearly defined top down structure of thought and ideas.  The decisions in each stage should reflect the overall goal.  For instance, if I would like to make the CPU fast then I should prepare to use more components or larger bandwidth.  Although the top down approach is important it would not have solved my short comings.  I spent many hours simulating register transfers to make sure that the design was functional but in the end was faced with the enormous task of debugging in small steps on the board.  In retrospect this could have been done with the design of each component.  The components need to be not just  simulated but also then tested on the FPGA in order to make the final debugging surmountable.


