Chapter Seven

1. For the following state table, design a system.  Show the flip flop input equations and the output equation; you do NOT need to draw a block diagram.


a.
Use a JK flip flop for A, a D flip flop for B, and AND, OR and NOT gate.

	
	A B
	A*
	B*
	
	z

	
	
	x= 0
	x= 1
	x= 0
	x= 1

	
	0 0
	0 1
	0 1
	0
	0

	
	0 1
	0 1
	1 0
	1
	0

	
	1 0
	1 1
	0 0
	1
	1

	
	1 1
	1 0
	1 0
	0
	0



b.
Use a D flip flop for A and a JK flip flop for B.

	
	A B
	a*
	b*
	z

	
	
	x=0
	x=1
	

	
	0 0
	1 1
	1 1
	0

	
	0 1
	1 0
	1 0
	1

	
	1 0
	1 1
	0 0
	1

	
	1 1
	0 1
	0 1
	0


2.
For the following state table and state assignment, design a system using an JK flip flop for q1 and a SR flip flop for q2.  Show the flip flop input equations and the output equation; you do NOT need to draw a block diagram.

	 
	q
	q
	*
	z
	
	q
	q1
	q2

	
	
	x = 0
	x = 1
	
	
	A
	0
	0

	
	A
	C
	B
	0
	
	B
	1
	1

	
	B
	B
	A
	1
	
	C
	0
	1

	
	C
	A
	B
	1
	
	
	
	


3.
For the following state table, design a system, using one T and one SR flip flop.  Show equations for the flip flop inputs and the system output.  Maximum credit for the design using the minimum amount of combinational logic (AND, OR and NOT gates).  You must decide which flip flop is SR and which is T, and tell me.

	
	A B
	a*
	b*
	z
	

	
	
	x=0
	x=1
	x=0
	x=1

	
	0 0
	1 1
	1 0
	0
	1

	
	0 1
	0 1
	1 0
	0
	0

	
	1 0
	0 0
	0 0
	1
	1

	
	1 1
	1 1
	0 1
	1
	0


4.
Design the following system for each of the two state assignments shown, using JK flip flops.  You need only show equations for the flip flop inputs and the OUTPUT for each.

	Q
	Q
	*
	z
	a.
	q
	Q1
	q2
	b.              
	q
	Q1
	q2

	
	x=0
	x=1
	
	
	A
	0
	0
	
	A
	0
	0

	A
	C
	A
	1
	
	B
	0
	1
	
	B
	0
	1

	B
	D
	C
	1
	
	C
	1
	0
	
	C
	1
	1

	C
	A
	B
	0
	
	D
	1
	1
	
	D
	1
	0

	D
	B
	A
	0
	
	
	
	
	
	
	
	


5.
Design a counter that goes through the sequence



1
3
5
6
7
and repeat

using an SR flip flop for A, a JK flip flop for B and a T flip flop for C.

5-point BONUS:  Show a state diagram, including what happens if the system is initially in state 0, 2, or 4.

6.
Design a counter that goes through the sequence (where the flip flops are A, B, C)



1
2
4
5
0
6
and repeat

using D flip flops, AND and OR gates. YOU NEED ONLY SHOW EQUATIONS, but you must show both equally good minimum solutions for DA.  

Show a state diagram, including what happens if the system is turned on in states 3 and 7 for both designs for DA.

7.
a.
(10)
Show the state table or state diagram for a Mealy system that produces a 1 output if and only if the input has been exactly two 0's followed by at least two 1's. (5 states)


b.
(10)
Show the state table or state diagram for a Mealy system that produces a 1 output if and only if the input has been exactly two 0's followed by exactly two 1's. (6 states)


c.
(10)
Show the state table or state diagram for a Moore system that produces a 1 output if and only if the input has been exactly two 0's followed by at least two 1's. (6 states)

Example:
x
0   0   0   1   1   0   1   0   0   1   1   0   0   1   1   1   0   0   1   1   0

z - a
0   0   0   0   0   0   0   0   0   0   1   0   0   0   1   1   0   0   0   1   0   0

z - b
?   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1   0

z - c
0   0   0   0   0   0   0   0   0   0   0   1   0   0   0   1   1   0   0   0   1   0

8.
Show a state table or a state diagram for EITHER a Mealy (6 states) or a Moore (7 states) system with one input, x, and one output, z, such that z = 1 if and only if the input has been exactly one or two 1’s followed immediately by exactly one or two 0’s.

Example


x
0   1   1   0   1   1   0   0   0   1   0   0   1   1   0   0   1   0   1   1   1   0

Mealy
z
?   ?   0    0   1   0   0   0   0   0   0   0   1   0   0   0   1   0   1   0   0   0   0   0

Moore z
?   ?   ?    0   0   1   0   0   0   0   0   0   0   1   0   0   0   1   0   1   0   0   0   0   0

9.
Show the state table or state diagram for a Mealy system that produces a 1 output if and only if the last 6 inputs have been  0 1 0 0 1 0.  You may allow overlapping or not, but must indicate which.   (6 states)

x:  

1   1  0   1   0   0   1   0   0   1   0   1   0   0   1   0

z overlap:  
0   0  0   0   0   0   0   1   0   0   1   0   0   0   0   1   0  

z not:  
0   0  0   0   0   0   0   1   0   0   0   0   0   0   0   1   0
