ECE 150 – Digital Logic Design

Spring 2008
Project #2
We have learned in class that any Boolean logic function that maps four Boolean inputs to a single Boolean output can be implemented with an eight-input multiplexer (MUX).  (An inverter is also needed, and the eight inputs refer to the data inputs, there are also three data select inputs.)  To me, this is pretty impressive; there are 
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such functions, as explained in class.
Consider just this one of the many possible four-input Boolean logic functions:
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(a) Convert this expression to a standard sum-of-product (SOP) expression.  (Remember that "standard" means that every variable appears in each product term of the expression, in either complemented or uncomplemented form, and also that it is possible to convert any Boolean expression to standard SOP form.)
(b) Draw a logic diagram that shows how an eight-input MUX can be used to implement this logic function.

(c) Implement the circuit using your kit.  The input should be controlled by a dip switch provided with the kit.  The output should be indicated using a single colored LED (lit means 1, unlit means 0).
Your project is due in class on Thursday, April 3.  I will call students up to the front one at a time to demonstrate their projects.  When you are called up, we will loop through the 16 input possibilities, set the inputs using dip switches, and verify the proper output.  The project should be set up and ready to be tested when your name is called.  You should bring a working batter pack to class to test the project.
You will also be handing in a short (maximum one page) write-up including the answers to parts (a) and (b) of this assignment.  Feel free to also include anything else you want to say, but nothing else is required.  The write-up, including the logic diagram, should be handed in when you demonstrate your project.
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