ELEC 2200-002 Digital Logic Circuits
Class Test II, October 10, 2008




Total 20 points
Broun 238, 2:00-2:50PM
Instructions: Please read all problems before writing your answers. Attempt all five (5) problems. Be sure to revise your answers before turning them in. Please number your answer sheets, and on the first page identify the test as shown above, write your name and the total number of pages, and staple them before submitting. Thank you.
Problem 1:








5 points
(a) How many rows (combinations of values of input variables) does the truth table of a switching function of n Boolean variables has?
(b) How many distinctly different switching functions of n Boolean variables are possible?

(c) F(A, B) is switching function of two Boolean variables A and B. Write truth tables for all possible two variable functions.

Problem 2:








5 points
Sketch Karnaugh maps for the functions implemented by the following circuits, showing the product terms in the outputs expressed as SOP.


 


From the Karnaugh maps, derive the canonical SOP forms and prove that the two circuits are equivalent.
Problem 3:








5 points
How many transistors will the following implementation of an exclusive-OR function require in CMOS technology?








Use de Morgan’s theorem to transform the circuit to minimize the number of transistors.
Problem 4:








5 points
A half adder circuit adds two 1-bit integers, A and B, and produces a one-bit sum, S, and a one-bit carry, C. The following truth table specifies S and C. Synthesize a digital circuits to produce S and C using minimum number of AND, OR and NOT gates.
	Inputs
	
	Outputs

	A
	B
	
	S
	
	C

	0
	0
	
	0
	
	0

	0
	1
	
	1
	
	0

	1
	0
	
	1
	
	0

	1
	1
	
	0
	
	1


Problem 5 (Bonus Question) 





1 point
A sign inside the door of your dormitory reads:


Carry your cap and umbrella, or



On a sunny day, carry the cap, or


When it is overcast, carry the umbrella

Now that you have found the consensus theorem, how will you simplify the sign, and possibly reduce the load you carry every time you leave.
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