Computer Architecture I

Lab 1: Introduction to Xilinx

Function Unit Design

Introduction. Several of the course objectives involve the use of design tools for capturing digital subsystems followed by simulation. The Xilinx Foundation Series software (2.1) supports both schematic entry and behavioral modeling (HDL). HDL models can be written directly as language structures. In addition, state machines can be captured using a state diagram editor.

Objectives. Familiarize yourself with the basic design and simulation flow for the Xilinx tools. For a starter problem, design a sequence detector that will recognize the 7-bit sequence of bits for the ASCII code for the first letter of your last name. Include an IDLE or RESET state, which the state machine is initialized to upon start-up (receives a global reset). 

1.A. Show the schematic and simulation results for the sequence detector.

1.B. Show the VHDL code compiled from the state diagram editor. Simulate the VHDL code and show that the results are the same as for 1.A.

1.C. Design and implement a function unit that performs the basic operations shown in M&K for their Function Unit of Ch#7. Include simulation results that demonstrate the correction functioning of the FU.

Work products. Turn in a compact design document that includes a narrative statement of the problem and briefly describes key features of the approach. Include supporting design documentation such as schematics, 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. You are encouraged to work as a team.

Due date. Two weeks. Note: You should have it largely done w/in 1 week so that the 12th can be focused on downloading the design to the FPGA.

