Computer Architecture I

Lab 3: Control Path Design

Introduction. A Control Path is the essential element in both CISC and RISC architectures, which controls the orderly execution of the data path elements. 

Objective. Continue the development of the model CPU core by developing a control path. You may select one of the three fundamental approaches outlined in M&K, Ch#8—e.g., Single-cycle hardwired control, Multi-cycle microprogrammed control, or Multi-cycle hardwired control.

3.A. Investigate the use of the ROM look-up method. Dig up your original BCD encoder work from Digital I and implement it using the ROM look-up technique.

3.B. Modify your data path to include the features of the model Mano/Kime architectures shown in Ch#8. You should still include some additional data path features beyond the core M&K set; however, you want to be able to duplicate the machine architectures shown. 

3.C. Implement a reasonable beginning set of instructions—for example, the instructions shown in the ASM charts of Figs. 8-28, 8-29, and 8-30.

3.D. Verify that your nascent computer architecture can execute a simple instruction stream stored in main memory. Example program ideas: (i) Sum the contents of the registers; (ii) Sum the contents of a range of memory locations; (iii) Multiply two 8-bit unsigned numbers. {Note that you will probably need some sort of branch/jump instructions to be able to do useful functions.}

Work products. Turn in a compact design document that includes a narrative of the problem, discussion of your analysis, and summarizes your approach. Include supporting design documentation such as schematics and/or VHDL listings, and simulation results. Interpret the simulation results—for example, one useful method would be to add comments to the simulation files. 

Include a validation block on the work that signifies that it has been evaluated and found to be correct.

Teamwork. Continue working with your design team.

Due date. Three weeks.

