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1. a)
The message below has been coded in the 7 bit Hamming code and transmitted through noisy channel.  Decode the message assuming that at most a single error has occurred in each code word 1001001, 0111001, 1110110, 0011011.

b)
Generate Hamming code for a 4-bit Excess-3 message to detect and correct single bit errors.

2. a)
Simplify the Boolean function F using the don’t care conditions d, in (1) sum of products and (2) product of sumps.

i) F= A’B’D’ + A’CD+A’BC

ii)
d=A’BC’D+ACD+AB’D’

    b)
F (A, B, C, D) = ( max [5, 8, 14] + d[7, 11, 12, 13, 15]. Obtain minimal sop function.

3. 
Use the tabulation procedure to generate the set of   prime implicants and obtain   all the minimal expressions for the following function.
          
G(w,x,y,z)= (m(0,1,4,5,6,7,9,11,15) + ( d(10,14).

4.
Implement the following functions using a PROM.
           
(i) F(w,x,y,z) =  ( (1,9,12,15)

          
(ii) G(w,x,y,z)=  ( (0,1,2,3,4,5,7,8,10,11,12,13,14,15)   
5. a)
Define the following terms of a Flip-Flop


i) Hold time
ii)    Set-up time

iii) Propagation delay time

    b)
Draw the circuit diagram of a negative edge trigger J-K Flip-Flop with active high present and clear and explain its operation with the help of truth table.
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6. 
A sequential circuit with 2 D flip-flops, A and B :2 inputs, x and y ; and one output z specified by the following equations

                       A(t+1)=x1y+xA

                       B(t+1)=x1B+xA

                               Z=B

 
a)
Draw the logic diagram of the circuit.

    
b)
Derive the state table.

    
c)
Derive the state diagram.

7.
For the machine shown in the table below obtain:

 
i) 
The corresponding reduced machine table in standard form

ii) 
Find a minimum length that distinguishes state A from state B where PS: present state, NS: next state, Z: output, X: input

	PS
	NS, Z

	
	 X=0
	X=1

	A
	B, 1
	H, 1

	B
	F, 1
	D, 1

	C
	D, 0
	E, 1

	D
	C, 0
	F, 1

	E
	D, 1
	C, 1

	F
	C, 1
	C, 1

	G
	C, 1
	D, 1

	H
	C, 0
	A, 1


8.
Construct an ASM block that has 3 input variables (A,B,C), 4 output       (W,X,Y,Z) and 2 exit paths.  For this block, output Z is always 1, and W is 1 if A & B are both 1.  If C=1 & A=0, Y=1 and exit path 1 is taken.  If C=0 or A=1, X=1 and exit path 2 is taken. Realize the above using the One flip flop per state. 
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1. a)
Given the 8bit data word01011011, generate the 12 bit composite word for the Hamming code that corrects and detects single errors.

    b)
A 12 bit Hamming code word containing 8 bits of data and 4 parity bits is read from memory.  What was the original 8 bit word if the 12 bit read out is as follows.


(i) 0000  1110  1010 
(ii) 1011  1000   0110  
(iii) 1011  1111   0100

2. a)
Minimize the function using Karnaugh-Map and obtain minimal sop function. f(A,B,C,D) = (M (1,2,3,8,9,10,11,14) +(d (7,15).

    b)
Determine canonical POS form for the function T (x,y,z) = x(y’+z).

    c)
Prove that Y=AB + BC + AC is a self dual function.

3. 
Use the tabulation procedure to generate the set of prime implicants and  to obtain  all the minimal expressions for the following  function: 

          
F(w,x,y,z) = (m(1,5,6,12,13,14) + ( d(2,4) )       
4. a)
Design a BCD to excess-3 code converter using

(i)
ROM

(ii)
PAL




        


    b)
Show how a 4 x 16 decoder can be constructed with two 3 x 8 decoders.

5. a)
Compare combinational Vs sequential logic circuits.

    b)
Define the following terms of a flip flop


i) Hold time

ii)   Set up time
iii) Propagation delay time.

    c)
Draw the circuit diagram of a master slave RS flip flop and explain its operation with the help of truth table.
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6. 
A sequential circuit has three D flip-flops, A, B, C and one input x.. It is described by the following flip-flops input functions

       
DA=(BC1+B1C)x+(BC+B1C1)x1
       
DB=A

       
DC=B

a)
Derive the state stable for the circuit.

b)
Draw two state diagrams one for x=0, and the other for x=1.

7.
What are the conditions for the two machines are to be equivalent? For the machine given below, find the equivalence partition and a corresponding reduced machine in standard form:

	 

PS
	NS, Z

	
	X=0
	X=1

	A
	F, 0
	B, 1

	B
	G, 0
	A, 1

	C
	B, 0
	C, 1

	D
	C, 0
	B, 1

	E
	D, 0
	A, 1

	F
	E, 1
	F, 1

	G
	E, 1
	G, 1


8.
Construct an ASM block that has 3 input variables (D,E,F)  and 4 output variables  (P,Q,R,S) and 2 exit paths.  For this block, output P is always 1, and Q is 1 if D=1.  If  D & F are 1 or if D & E are 0, R=1 and  exit path 2 is taken.  If (D=0 & E=1) or (D=1 & F=0), S=1 and exit path 1 is taken. Realize it with One flip flop per state.     
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1. a)
Using 10’s complement, subtract (i) 72532-3250 (ii)3250-72532.  What do you infer from the results?
    b)
Decode the following ASCll code:


1001010 1101111 1101000 1101110 0100000


1000100  1101111  1100101


Hint: Let us assume in decimal equivalent a=97, b=98, c=99……z = 122.

2. 
For the given function


F(A, B, C, D) = (m (0,1, 2, 3, 4, 5, 9, 10, 16, 17, 18, 19, 20, 22, 25, 26)




+ d 7, 11, 12, 13, 15, 23, 27, 28, 29, 30

Obtain minimal sop expression using K-Map.

3.
Using the tabular method, obtain the prime implicants of  a four- input single-output function f(w,x,y,z) = ( m(0,2,4,5,6,7,8,9,10,11,13). Reduce the prime-implicant table and find the minimal cover of  f. 
4. a)
Implement the following function with a mux F (a,b,c,d) = (m(1,3,5,6), choose a and b as select inputs.
    

b)
Give the logic implementation of a 32 x 4 bit ROM using decoder of a suitable size.

5. a)
Draw the circuit diagram of master slave J-K flip flop and explain its operation with the help of truth table.  How it is different from edge triggering.  Explain.

    b)
Give the transition table for the following flip flops.


i) RS flip flop
   ii) J-K flip flop    iii) T flip-flop
iv) D flip flop and contrast

6.
Design a sequential circuit with two D flipflops A and B and one input x. When x=0, the state of the circuit remains the same. When x=1, the circuit goes through the state transitions from 00 to 01 to 11 to 10 back to 00 and repeats.
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7.
Find the equivalence partition and a corresponding reduced machine in standard form for the machine given below:

	PS
	NS, Z

	
	X=0
	X=1

	A
	E, 0
	C, 0

	B
	C, 0
	A, 0

	C
	B, 0
	G, 0

	D
	G, 0
	A, 0

	E
	F, 1
	B, 0

	F
	E, 0
	D, 0

	G
	D, 0
	G, 0


8.
Construct an ASM block that has 3 input variables (D,E,F)  and 4 output      variables  (P,Q,R,S) and 2 exit paths.  For this block, output P is always 1, and Q is 1 if D=1.  If  D & F are 1 or if D & E are 0, R=1 and  exit path 2 is  taken.  If (D=0 & E=1) or (D=1 & F=0), S=1 and exit path 1 is taken. Realize it with multiplexer and register.   
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1. a)
The state of a 12-bit register is 010110010111.  What are its contents if it represents?


(i)
Three decimal digits in BCD.



(ii)
Three decimal digits in Excess-3 code.



(iii)
Three decimal digits in 2421 code.

    b)
Convert the following hexadecimal number to octal, decimal and binary,             (i) 
F3A7C2
(ii)
2AC5.

2. a)
With the use of maps find the simplest form in sum of products of the function



F =fg. where f and g are given by



f =wxy’+y’z+w’yz’+x’yz’



g =(w+x+y’z’)(x’+y’+z) (w’+y+z’)

b)
Obtain the simplified expression in POS (product of sums) of  F(w,x,y,z) =((1,3,5,7,13,15)+d(6, 12, 14)

3. 
Using the Quine-Mc Cluskey method of  tabular reduction ,minimize  the given combinational  single –output function f(w,x,y,z) = ( m(0,1,5,7,810,14,15).

4.
A combinational circuit is defined by the functions:

F1 (A,B,C) = ( m(3,5,6,7)

F2 (A,B,C) = ( m (0,2,4,7)

Implement the circuit with a PLA having three inputs, four product terms and two outputs.
5. a)
Draw the circuit diagram of J-K flip flop with NAND gates with positive edge triggering and explain its operation with the help of truth table.  How race around condition is eliminated.

   b)
Realize D-latch using R-S latch.  How it is different from D-flip flop.  Draw the circuit using NAND gates and explain.
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6.
Derive the state diagram and state table for two input(x1,x2) and single output z asynchronous circuit. The output of the circuit z=x1 if x2=1, but if x2=0, the output is to remain fixed at its last value before x2 becomes zero and design the circuit using D-flip flops.

7.
Reduce the number of states in the following state table and tabulate the reduce state table and give proper assignment.

	PS
	NS, Z

	
	X=0
	X=1

	A
	F,0
	B,0

	B
	D,0
	C,0

	C
	F, 0
	E, 0

	D
	G, 1
	A, 0

	E
	D,0
	C,0

	F
	F, 1
	B, 1

	G
	G, 0
	H, 0

	H
	G, 1
	A, 0


8.
Construct an ASM block that has 3 input variables (A,B,C), 4 output      (W,X,Y,Z) and 2 exit paths.  For this block, output Z is always 1, and W is 1 if A & B are both 1.  If C=1 & A=0, Y=1 and exit path 1 is taken.  If C=0 or A=1, X=1 and exit path 2 is taken. Realize the above using the PLA control and give the PLA table. 
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