CS 147 Section 2 Midterm 1, Wed 9/26/07 solutions
Total: 40 points (worth 20% of total class grade)
Name: _________________________

1. [2] Fuse the following circuit so that the word stored at address 001 is 01001, the word stored at address 101 is 10000, and the word stored at 111 is 11100.
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2. [2] Draw the gate circuit implementation of the following expression:

F = X(Y’Z + Z’)

3. [4] In the following Karnaugh Map, circle all the prime implicants.


                   YZ   00        01        11        10

               WX

	0
	1
	1
	1

	0
	1
	0
	0

	1
	1
	0
	0

	0
	1
	0
	1


4. 

(a) [4] In the following Karnaugh Map, circle all the essential prime implicants.


                   YZ   00        01        11        10

               WX

	0
	1
	1
	0

	1
	1
	0
	0

	1
	1
	0
	0

	0
	0
	1
	0


(b) [2] The above Karnaugh Map is for the function F. Write the simplest expression for the function F, using as few literals and operators as possible.

Answer: F = XY’ + X’YZ + W’X’Z or 

               F = XY’ + X’YZ + W’Y’Z

5. [4] Use a 2-to-4 decoder and one 2-input OR gate to implement the function F = X’Y + XY. Draw the circuit, stating clearly what are the inputs and outputs to the circuit. The valid inputs are X and Y. The valid output is F.

[image: image2]
6. [4] Draw the timing diagram for an SR flip-flop. Set-up time, hold time, and propagation delay are all negligible.


[image: image3]
7. [4] Draw the timing diagram for a D latch. Set-up time, hold time, and propagation delay are all negligible.


[image: image4]
8. [5] Draw a State Diagram of a machine to recognize the sequence 1,0,1,0,0. In other words, if the machine receives an input 0 after having received the sequence 1,0,1,0 in the immediately preceding 4 time periods, the machine should output 1. Otherwise, it should output 0.


[image: image5]9.  The inputs of a function are A, B, C, D and E. 

(a) [1] How many possible minterms are there?
Answer: 32
(b) [1] Is AB’C’D’ a minterm?
Answer: No
10.  

(a) [3] Draw the circuit implementation of the following state transition table. Use D Flip-Flops.

	Present State
	Input
	Next State
	Output

	A
	B
	X
	A
	B
	Y

	0
	0
	0
	0
	0
	0

	0
	0
	1
	1
	0
	0

	0
	1
	0
	0
	0
	0

	0
	1
	1
	0
	0
	1

	1
	0
	0
	0
	1
	0

	1
	0
	1
	0
	1
	0

	1
	1
	0
	0
	1
	0

	1
	1
	1
	0
	1
	0



[image: image6]
(b) [3] Draw the state transition diagram for the above circuit.


[image: image7]
(c) [1] What type of machine is this? (Your answer should be either “Mealy” or “Moore”.)
Answer: Mealy
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