
CS 061 - Computer Organization



                   Winter  2004
Homework 3 – Due as hard copy at start of class Wednesday 1/28 - 5 points

Schematic diagrams may be hand-drawn, but everything else should be printed, not hand-written.

Collaboration policy:

Collaboration on this homework is strongly ENCOURAGED.

The homework is intended for practice, not assessment -- most people who turn in decent work should get an A or B. Forming study groups is strongly  encouraged.  You shouldn't simply copy answers from any source -- each  other, the book, the web, other books, previous solutions, etc.  But you can certainly discuss how to solve the problems, look over each others solutions and help "debug" them, compare answers and redo problems if you determine your answer is wrong, and most importantly, explain concepts related to the problems and solutions.

1. Given the following truth table:

a. generate the equivalent logic expression, and if possible simplify it;

b. generate the gate-level circuit that implements the logic expression.

	A
	B
	C
	Z

	0
	0
	0
	0

	0
	0
	1
	1

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	1

	1
	0
	1
	1

	1
	1
	0
	0

	1
	1
	1
	0


2. Sketch and describe the transistor level functioning of an AND gate implemented in CMOS. Show that it does in fact implement the truth table of the AND logic operator. Use a DIFFERENT solution from that given in the text – i.e. a different combination of p-type & n-type transistors. Can you find a combination that directlyu yields an AND gate? (As opposed to the solution in the text, which first implements a NAND gate, and then inverts the output to obtain the AND gate).

3. Design a combinational circuit that takes 3 inputs and produces one output.  If there are fewer 0's than 1's in the input, the output is 1.  Otherwise, the output is 0.  Show the truth table , the logic expression (simplify if possible), and the corresponding circuit.
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