CS 147 Midterm 1 Review Fall 2007
For all timing diagram questions, assume that propagation delay, setup and hold times are all negligible.

1. Draw the timing diagram for an SR latch with Control.
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2. Draw the timing diagram for a D latch.
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3. Draw the timing diagram for an SR flip-flop.
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4. Draw the timing diagram for a Positive-Edge Triggered D Flip-Flop.
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5. Draw a State Diagram of a machine to recognize the sequence 1,0,1,0. In other words, if the machine receives an input 0 after having received the sequence 1,0,1 in the immediately preceding 3 time periods, the machine should output 1. Otherwise, it should output 0.

6. Draw the circuit implementation of the state machine with the following input equations. The state bits are A and B. The inputs are X and Y. The output is Z.

Anext = ApresentX + BpresentY’

Bnext = X’ + B’presentXY

Z = Apresent + B’present
Is this a Mealy or Moore machine?

7. Karnaugh Maps

(a) Circle all the prime implicants
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WX
	00
	01
	11
	10

	00
	1
	0
	0
	0

	01
	1
	1
	0
	1

	11
	1
	1
	1
	1

	10
	0
	0
	0
	1


(b) Circle all the essential prime implicants
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        YZ

WX
	00
	01
	11
	10

	00
	1
	0
	0
	0

	01
	1
	1
	0
	1

	11
	1
	1
	1
	1

	10
	0
	0
	0
	1


(c) The above Karnaugh Map represents the function F. Write the simplest Boolean expression for F in terms of its inputs W, X, Y and Z.

8. PROM (Programmable Read Only Memory)
Draw a circuit implementation of a PROM with 4 addresses, each word is 6 bits long. You may use a decoder and some OR gates. The contents stored at each address should be:

	Address
	Content

	0
	101000

	1
	000000

	2
	001001

	3
	011111


9. Decoder to implement function

Use a decoder and some OR gates to implement the following functions.

The inputs are A, B and C. The outputs are F and G.

F = A’B + ABC

G = A’B’ + AB’C’ + ABC

10. Multiplexer to implement function 
Use a multiplexer and some NOT gates to implement the following function.

The inputs are A, B and C. The output is F.

F = A’B + ABC

11. PLA (Programmable Logic Array)
The following is a PLA. Write the expression for the outputs F1, F2 and F3 in terms of the inputs A, B and C.
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