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Control Unit
1. Design and test a VHDL “behavioral” model of the control unit to realize the behavior described in your Control Signal Table from the previous part of the project. Submit the VHDL code and simulation results of the Control Unit.

2. Simulate the datapath component, verifying all required register transfers, by applying control signals through the control unit created above and show in the simulation where you verified each required register transfer for the CPU. (If some register transfers are common to multiple instructions, you do not need to show them separately for every instruction – but it might be a good idea to do so anyway.)  For this verification you will have to create a component which will include both datapath and the control unit connected to each other. This component will be very similar to the top level CPU component you are going to create in step (6) except the memory. Choose a test program. Force the inputs of control unit(which are  otherwise fetched from the program memory)as per the program so as to mimic the normal operation and test all the stages of operation. 

3. Hand compile the chosen test program into binary code and then use this code and modify the given RAM_init.mif file according to your program code. You need to submit your assembly language code and binary code of the test program.

4. Create a 16 bit memory module from Altera’s Megafunction Library as explained in MegaWizard Plug-In Manager Manual. As explained on page 5 of the manual, you will need the supplied RAM_init.mif file. A .vhd file will be created in your working directory.  (If .mif file creates problems in your design, save the .mif file as .hex file using Quartus II)

5. Include the memory.vhd file,created in Note(3) above, in your datapath.
6. Create a CPU component by instantiating and connecting your control unit and datapath components. CPU I/O ports should be limited to a clock, reset, inr as the input ports and outvalue as the output port.

7. For the final simulation of the test program, to minimize the size of the listing, display only one line per clock transition (i.e., trigger only on clock signal transitions). Show a sufficient set of control signals to demonstrate correct operation of each instruction (control unit state, address bus, data bus, ALU output, register file outputs, register file input, memory control signals, etc.) On the simulation listing, annotate by writing the corresponding assembly language instruction next to each execute cycle and highlighting the “significant” result register or bus value.  
