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Winter  2008
Assignment #6
with solutions

TOPIC : Sequential Circuits
PART I: Sequential Circuits (Chapter 7, pages 380 and 381; Sections 7.1 (page 381) to Section 7.7 (page 398)).
1.-   Problem 7.4
___________________________________________________________________________

ANSWER 

[image: image1.emf]
2.-  Given a T-type flip-flop, draw the circuit which produces a JK-type flip-flop.

a)  Derive clearly the logic circuit to produce  the desired flip-flop conversion


     (see drawing below).


b)  Draw the complete circuit using minimum number of NAND gates.

_________________________________________________________________________

ANSWER

a)
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                                                                     Solving for T = f(Q; J,K)

	Q -> Q+
	J   K
	T

	 0      0
	0   x
	0

	  0      1
	1   x
	1

	 1      0
	x   1
	1

	 1      1
	x   0
	0

	JK

Q
	00
	01
	11
	10

	0
	0
	0
	1
	1

	1
	0
	1
	1
	0


                                                                              T = (Q J + Q K
b)
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Part II: Analysis of asynchronous sequential circuits (Chapter 9, page 578, 
              Sections 9.1 and 9.2 (pages578 to 590))
_______________________________________________________________
4.- Problem:

 a)  Analyze the following circuit using state transition map by indicating with a circle within the map the stable states.
b)  For what value of the inputs x1, x2 oscillation occurs? (Reason your answer)
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_________________________________________________________________

ANSWER
	x1x2

y
	00
	01
	11
	10

	0
	0
	1
	1
	0

	1
	1
	1
	0
	0


a)
              Y+ =(x1 y +(x1 x2 +(y x2
                                Y+  

b)  For inputs  x1=1  x2= 1 the circuit oscillates between states  0  and  1.    

5.- 
a)  Analyze the following circuit using state transition map by indicating with a circle within the map, the stable states.

b)  For what value of  x1, x2 oscillation occurs? (Reason your answer)
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____________________________________________________________________________

ANSWER
	x1x2

y
	00
	01
	11
	10

	0
	0
	0
	1
	0

	1
	0
	1
	1
	0


a)                                                             
                    Y+ = x1 x2 + x2 y
                        Y+
b) Since all rows have at least one circled state (stable state) there are no oscillations for any of the  4  possible inputs.
6.-
Consider the following combinational circuit with feedback which can be thought of as a basic memory element, M.
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a)  Determine the stable states and the input values for which oscillation occurs by showing with a circle the corresponding entries in its state transition map.

b)  Using the given memory element, M, as a building block and additional NAND gates as needed, design and draw the circuit of  a JK-type memory element.

__________________________________________________________________________

ANSWER 
a)
Q+ = (x(y + Q x y  + (Q(x                                                        next state map
	x y

Q
	00
	01
	11
	10

	0
	1
	1
	0
	0

	1
	1
	1
	1
	0


                                                                                                        Q+
For the input values  x = 0, y = 1 the circuit oscillates
For the other input values the circuit is stable.

b)
                                                                           Solving for x and y as functions of  J, K and Q 
                                                                           we obtain
	 Q -> Q+
	J    K
	X     Y

	   0      0
	0    *
	1      *

	  0      1
	1    *
	0      0

	  1      0
	*    1
	1      0

	  1      1
	*    0
	1      1

	J K

Q
	00
	01
	11
	10

	0
	1
	1
	1
	0

	1
	1
	1
	1
	1


                                                                                                       x =  Q + (J
	J K

Q
	00
	01
	11
	10

	0
	0
	0
	0
	0

	1
	1
	1
	1
	1


                                                                                                y = Q(K
with the condition   (x y  =  0  to present oscillation
The resulting circuit is
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**************END OF ASSIGNMENT #6 WITH SOLUTIONS************
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