ELEC 2200-002 Digital Logic Circuits 
Fall 2008
Homework 5 Solution
Assigned 10/6/08, due 10/13/08

Problem 1: A 1-bit full-adder circuit has three inputs, data bits A and B, and a carry bit C. It produces two outputs, sum S and carry CO.

(a) Specify truth tables for the two outputs.
(b) Write the canonical SOP forms for the two outputs.
(c) Using Karnaugh maps, find the minimal SOP forms for the two outputs.
(d) Synthesize a logic circuit to produce the two outputs using inverting gates.
Solution:

(a) Two-bit binary integer (CO, S) is obtained by adding three one-bit integers A, B and C. The combined truth table for S and CO is as follows:

	Inputs
	
	Outputs

	A
	B
	C
	
	S
	
	CO

	0
	0
	0
	
	0
	
	0

	0
	0
	1
	
	1
	
	0

	0
	1
	0
	
	1
	
	0

	0
	1
	1
	
	0
	
	1

	1
	0
	0
	
	1
	
	0

	1
	0
	1
	
	0
	
	1

	1
	1
	0
	
	0
	
	1

	1
	1
	1
	
	1
	
	1


(b) The SOP forms are given below:
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(c) The two Karnaugh maps are given below:



	
	1
	
	1

	   1
	
	1
	



	
	
	
1
	

	
	
1
	
1
	1





(d) S cannot be reduced. CO contains three products as shown on the Karnaugh map above. The following inverting NAND gate circuit is constructed by applying de Morgan’s theorem to the following:
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