ELEC 5200/6200 - Spring 2009
Computer Architecture and Design
Homework 1
Assigned 1/16/09, due 1/30/09
Design of Multiplexers, Register and ALU
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Problem:

A. Design Multiplexers (MUX), Register and Arithmetic Logic Unit (ALU) with following specifications using VHDL

Multiplexers:

1. Design a 2:1 MUX with each input of 16-bit.(Refer Fig. I)
2. Design a 4:1 MUX with each input of 16-bit.(Refer Fig. I)
Register:

1. Design a register with 16-bit input and output. 

2. The input data is transferred to output on the rising edge of the clock.

3. The register gets output zero when an asynchronous reset signal is applied. (Refer Fig.II)
ALU:

1. ALU has two 16-bit inputs operands
2. ALU performs operations like addition, subtraction, AND & XOR on the two input operands depending on control lines.
3. The operands can be positive or negative

4. ALU provides an overflow error when the result of any operation exceeds range of output word. (Refer Fig.III)
B. Simulate the above created components in Modelsim. Please refer to the “Modelsim Tutorial”, posted with this homework, to know more about loading and simulating your designs in Modelsim.  Additional information on Modelsim can be found at 
http://www.eng.auburn.edu/department/ee/mgc/quickvhdl/modelsim.html
C. Submit the following 

1. A report which contains a List/Wave output of each component you have simulated (Do not include your VHDL code). Highlight the time instances which verify the functionality of the component in List/wave output. 
2. Email your VHDL code files to TA (mmk0002@auburn.edu). Mention your name at the top of your VHDL file as a comment. 
