Revision 1
Q1
(i) Determine the reduced state diagram for the state diagram given below.
	                                                                                                                                    
[image: ]
(ii) For the Obtained reduced state diagram
(a) [bookmark: _Hlk129365770]Show its state Assignment.						     
(b) Obtain the State Table.                                                                                 
(c) Obtain Excitation Table using any Flip- flop.			
(d) [bookmark: _Hlk129367624]Output Expressions 							
(e) Logic Circuit		
Solutions
State Table for given state diagram
[image: ]
			
 Reduced State Table
[image: ]
											




Reduced State Diagram
[image: Diagram

Description automatically generated]


	
(a) Show its state Assignment.						 
a  --->  00
b  --->  01
c  --->  10
e  --->  11									
(b) Obtain the PS, NS  State Table.                
[image: ]
                                                                  						
(c) Obtain Excitation Table using any Flip- flop.	
[image: ]				
											
(d) Output Expressions 	
Output Expressions from K Map 
[image: ]
								
(e) Logic Circuit	
[image: ]
		




Q2

(i) For the given state diagram illustrated in Fig 1 , answer the following.	

[image: A diagram of a diagram

Description automatically generated]
	                                               Fig 1: State Diagram
(a) Provide its State Table.	
(b) Provide its Reduced State Table.	
(c) Draw the reduced State Diagram.	

SOLUTION
Provide its State Table.
	Present State
	Next State , Output
	Next State , Output

	
	(X=0)
	(X=1)

	a
	c , 1
	e , 1

	b
	c , 1
	e , 1

	c
	b , 0
	a , 1

	d
	d , 0
	e , 1

	e
	d , 1
	a , 0


												Provide its Reduced State Table.
	Present State
	Next State , Output
	Next State , Output

	
	(X=0)
	(X=1)

	a
	c , 1
	e , 1

	c
	a , 0
	a , 1

	d
	d , 0
	e , 1

	e
	d , 1
	a , 0


												Draw the reduced State Diagram.
[image: ]
						                                                           				          				 	 [3 Marks]
(ii) Design an Asynchronous Circuit by utilising the reduced State table from the previous section (c). Your Solution Should include the following.
(a) State table and State Assignments.							State Table
SOLUTION




	Present State (PS)
	Input (X)
	Next State (NS)
	Output (Z)

	a
	0
	c
	1

	a
	1
	e
	1

	c
	0
	a
	0

	c
	1
	a
	1

	d
	0
	d
	0

	d
	1
	e
	1

	e
	0
	d
	1

	e
	1
	a
	0


										
												
   State Assignment
	a	 	 00
	c 	 01
	d 	10
	e 	11	
												Excitation Table for determining input requirements using any flipflop.															SOLUTION




	Present State (PS)
	Input (X)
	Next State (NS)
	D- Flipflop
	Output (Z)

	
	x
	
	
	z

	0      0
	0
	0      1
	0      1
	1

	0      0
	1
	1      1
	1      1
	1

	0      1
	0
	0      0
	0      0
	0

	0      1
	1
	0      0
	0      0
	1

	1      0
	0
	1      0
	1      0
	0

	1      0
	1
	1      1
	1      1
	1

	1      1
	0
	1      0
	1      0
	1

	1      1
	1
	0      0
	0      0
	0


												
													

(b) Simplified K-Map Expressions for logic minimization.															
											
									

(c) Logic Diagram to represent the final gate-level design.			
SOLUTION
[image: ]















					
Q3
(i) Determine the reduced state diagram for the state diagram given below.
	                                                                                                                                    
[image: ]
(ii) For the Obtained reduced state diagram
(a) Show its state Assignment.						     
(b) Obtain the State Table.                                                                                 
(c) Obtain Excitation Table using any Flip- flop.			
(d) Output Expressions 							
(e) Logic Circuit								
Solutions
[image: ]
[image: ]
[image: ]
[image: ]

[image: ][image: ]
[image: ]
Or
[image: ]
[image: ]
Solve the K- Map and Write the Expression 
[image: ]
Draw the Logic Diagram (Refer the Board Drawing)
[image: ]Q1    Q2    Q3  Q3   



Q4
 Design a 3- bit Johnson Counter using D- Flipflop for an Synchronous sequential circuit. This counter will be used to monitor operational stages in a digital control system-based appliance. Your Solution Should include the following.
(a)  State Diagram to illustrate state transitions.				
[image: ]
(b) State transition table 								
[image: ]
(c) Excitation Table for determining input requirements.				
[image: ]
(d) Simplified K-Map Expressions for logic minimization.				
						
						
				
(e) Logic Diagram to represent the final gate-level design.		

		[image: ]
	




Q5
Design a Mod 6 counter using J-K flipflop for an Synchronous Sequential Circuit. Answer the following
(a) State Diagram							
(b)  State Table								
(c) State Assignment							
(d) Excitation Table							
(e) Simplified Expressions using K- Map				
(f) Logic Design.								
							
SOLUTIONS	
(a) State Diagram							
[image: A diagram of a circular diagram

Description automatically generated]	
State Table								
[image: A screenshot of a cellphone

Description automatically generated]				
State Assignment							
a  --->  000
b  --->  001
c  --->  010
d  --->  011
e  --->  100
f  --->	101
									
(b) Excitation Table							
[image: A table with numbers and letters

Description automatically generated]
									Simplified Expressions using K- Map			
			
							
							
							
							
							

(c) Logic Design.								
[image: A diagram of a machine

Description automatically generated]
										
				
Q6
(i) Design a Mod 5 counter using J-K flipflop for an asynchronous Sequential Circuit. Answer the following
(a) State Diagram							
(b)  State Table								
(c) State Assignment							
(d) Excitation Table							
(e) Simplified Expressions using K- Map				
(f) Logic Design.	
Solution 	
(a) State Diagram							
[image: ]			
(b)  State Table								
	Present State
Qn
	Next State 
Qn+1

	a
	b

	b
	c

	c
	d

	d
	e

	e
	a


				
									
(c) State Assignment							
a  --->  000
b  --->  001
c  --->  010
d  --->  011
e  --->  100	
									
(d) Excitation Table							
[image: ]
									

(e) Simplified Expressions using K- Map			
							
							
							
							
							
							



(f) Logic Design.								
[image: ]
									
		
Q7
For the JK – flipflop and D Flipflop , answer the following
(a) Characteristic Equation
(b) State Table
(c) Excitation Table
Solution ( Refer this ) 
[image: ]
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Step 1: State Table

Present State x=0 x= x=0
a a b 0 0
b c d 0 0
c a d 0 0
d e f 0 1
‘ e a f 0 1
f g f 0 1
‘ g a f 0 1
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Step 2: Reduced State Table

Present State x=0 x= X= X=
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Step 2: Further Reduced State Table

Present State x=0 x=1 x=0 X=
a a b 0 0
b c d 0 0
c a d 0 0
d € d 0 1
e a d 0 1
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Step 2: Show its state Assignment

a -—-> 000
b ---> 001
¢ > 010
d --—-> 011

e---> 100
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Present State Excitation Inputs D Flip flop
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Next State Excitation Inputs
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D Flip- flop

D flip-flop operates with only positive clock transitions or negative clock
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JK (Jack Kilby) Flip- flop
A JK flip-flop is an improved version of the SR flip-flop that eliminates
the invalid state (S = 1, R = 1) by adding feedback.
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