
CS/IT 214 (CR)
Total No. of Questions :09]    [Total No. of Pages : 02

II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
First Semester

CS/IT
DIGITAL LOGIC DESIGN

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 7X2=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Flip-Flop

b)  Universal Gates

c)  Hamming distance

d)  Purpose of Multiplexer

e)  Purpose of state table and state diagram

f)  Purpose of counter

g)  PAL

UNIT-I
2. a)  Convert the following number with indicated bases to decimal

i.   (1 0 1 1 1 1)
2

ii.  (A 3 B)
16

iii.  (2 3 7)
8

(iv)  (4 3)
8

b)  Simplify the following Boolean expression to a minimum number of literals.

i.  F=(BC’ + A’D) (AB’ + CD’) ii.  F=WYZ+ XY +XZ’ +YZ

(OR)
3. a)  Express the following function in sum of minterms and product of maxterms.

F(A, B, C, D)= B’D +A’D + BD

b)  Simplify the following Boolean function using four-variable map.

F(w, x, y, z) = (1,2,5,10,12) (0,4,8)d
UNIT-II

4. What is meant by encoder? Design a 4-input priority encoder.

(OR)

5. a)  Implement a Boolean function  F(x, y, z)= (2,4,6)  with a Multiplexer..

b)  Explain about Tri-state gates in digital systems.

UNIT-III
6. Design a sequential circuit with two JK flip-flos A,B with one input X and one output Y.

A(t+1) =Ax+Bx

B(t+1)=A’x

Y=Ax’+Bx’ P.T.O
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7. A Sequential circuit with two D flip-flops A and B, two inputs x and y and one output z is

specified by the following next-state and output equation.

A(t+1)=x’y+xA z=B B(t+1)=x’B+xA

a)  Draw the logic diagram of the circuit.

b)  List the state table for the sequential circuit

c)  Draw the corresponding state diagram.

UNIT-IV
8. a)  Design a 4-bit ring counter using T-flip flops and draw the circuit diagram and timing

     diagrams.

b)  Draw and explain 4-bit universal shift register.

(OR)
9. a)  Draw the block diagram and explain the operation of serial transfer between two shift

     registers and draw its timing diagram.

b)  Write a brief on EPROM and EEPROM and their characteristics.

     2
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First Semester

CSE/IT
DIGITAL LOGIC DESIGN
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Answer Question No.1 Compulsory 7X2=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  Product of sum and Sum of Products

b.  Truth table for XOR gate

c.  Latch, Race condition in Flip-Flop

d.  Draw 1X4 Encoder

e.  DRAM

f.  Purpose of Register

g.  Purpose of Mod10 counter.

UNIT-I
2. a.  Convert the following numbers.

i.   (53)
10

= ( )
2

ii.  (231)
8
 = ( )

10

iii.  (1 1 0 1 1 0 1)
2
 = ( )

8
iv.  (4D. 56)

16
 = ( )

2

b.  Implement the following Boolean function using AND, OR and inverter gates.

       F = xy + x’ y’ + y’ z.

(OR)
3. a.  Using the rules of boolean algebra, simplify the expressions that follow to the fewest

    total number of literals.

i.  f = AB’ + ABC + AC’D

ii. f = B + AD + BC +(B+A(C+D))’

b.  Simplify the following Boolean function using four-variable map.

F(w, x, y, z) = . (1,3,7,11,15) (0,2,5)d
UNIT-II

4. a.  Explain carry propagation in parallel adder with a neat diagram.

b.  What is a decoder? Construct a 4X16 decoder with two 3x8 decoders.

(OR)
5. Design a code converter that converts BCD to excess-3 code.

P.T.O
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UNIT-III
6. a.  Discuss in detail about sequential circuit. Construct a JK flip-flop using a D flip-flop,

     a 2 to-1 multiplexer and inverter.

b.  Write a brief on Edge triggered FlipFlops.

(OR)
7. a.  Define the following terms related to flip-flops.

i.   hold time

ii.  propagation delay

iii.  clock and

iv  direct inputs.

b.  A combinational logic circuit is defined by the following Boolean functions.

F1= (ABC)’ +AC

F2 = A(BC)’ + A’B

F3 = AB’C + AB

      Design the circuit with a decoder and external gates.

UNIT-IV
8. a.  Explain different types of shift registers. Draw and explain 4-bit universal shift register

b.  Write a brief on PLA.

(OR)
9. a.  Explain the construction of a basic memory cell and also explain with diagram the

     construction of a 4*4 RAM

b.  Explain the difference between asynchronous and synchronous sequential circuits.

      2
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Answer Question No.1 Compulsory. 7X2=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Truth table of AND and OR gates

b)  Sum of products and Product of sum form

c)  MSI and LSI

d)  Purpose of state table

e)  Example of clocked sequential circuits

f)  Define counter

g)  Define register and its purpose

UNIT-I
2. a)  Obtaine the 1’s and 2’s complements of the following binary numbers:

i) 11101010 ii)  01111110 iii) 10000000

b)  Express the following function in sum of minterms and product of maxterms and draw

     the crcuits.

F(A,B,C,D) = B’D + A’D+BD

(OR)
3. a)  Explain with suitable example how integers and floating point numbers are repre-

      sented.

b)  Minimize the following Boolean function and give the circuit diagram using NAND

      gates:

F(x,y,z) = (1,2,3,4,5,7)
UNIT-II

4. a) Design a code converter that converts BCD to excess-3 code. Explain.

b)  Design a full-subtractor circuit with three inputs x,y,z and outputs D,B. The circuit

     subtracts X-Y-Z where Z is the input borrow, B is the output borrow and D is the

     difference draw the circuit using NAND gates.

(OR)
5. What is a decoder? Give the design of a 3X8 decoder and construct a 4X16 decoder with

two 3X8 decoders. P.T.O
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UNIT-III
6. a)  Distinguish between combinational logic and sequential logic.

b)  Design a sequential circuit with two JK flip-flops A,B with one input X and one

     output Y.

(OR)
7. Write a brief on Flip-Flop, edge triggered flip-flop and define the following terms related

to flip-flops:

i.  Set-up time      ii. hold time iii.  propagation delay iv.  preset v. clear

UNIT-IV
8. a)  Given a 32X8 ROM chip with an enable input, show the external connections neces-

     sary to construct a 128X8 ROM with four chips and a decoder.

b)  Write a brief on EPROM, EEPROM and their characteristics.

(OR)
9. a)  Give the HDL code for a memory read, write operations if the memory size is 64

    words of 4 bits each. Also explain the code.

b)  Draw and explain 4-bit universal shift register and explain its functioning.

     2
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Answer Question No.1 Compulsory 7X2=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  Flip-Flop

b.  Universal gates

c.  Min term and Max Term

d.  MSI and LSI

e.  Flip Flop excitation table

f.   EPROM

g.  Purpose of counter.

UNIT-I
2. a.  Convert the following to Decimal and then to Hexadecimal.

       i.  (1134)
8

ii.  (1257)
8

iii.  (11011101)
2

iv.  (11011101)
2

b.  Obtain the Dual of the following Boolean expressions.

i.    B’C’D + (B + C + D)’ + B’C’D’E

ii.  AB+(AC)’+(AB+C)

iii.  A’B’C’ + A’BC’ + AB’C’ + ABC’

(OR)
3. Express the following functions in sum of min terms and product of max terms.

i.  (xy+z) (y+xz)

ii.  B’D + A’D + BD + AC

UNIT-II
4. a.  A combinational logic circuit is defined by the following Boolean functions.

Fl=(ABC)’+AC F2=A(BC)’+A’B F3=AB’C+AB

    Design the circuit with a decoder and external gates.

b.  Implement 64 x 1 multiplexer with four 16 x 1 and one 4 x 1 multiplexer. (Use block

     diagram).

(OR)
5. Draw the circuit diagrams for Full adder and Full-subtractor using NOR gates.

P.T.O

1



UNIT-III
6. a.  Give the design of R-S Flipflop and convert the following:

i     J-K flip-flop to T-flip-flop

ii.   R-S flip-flop to J-K-flip-flop

b.  Distinguish between combinational logic and sequential logic.

(OR)
7. A sequential circuit with two J-K flip-flops A and B has one input X with following input

equations: J
A
=B K

A
=BX’ J

B
=X’ K

B
=A + X

Obtain logic diagram, state table and state diagram.

UNIT-IV
8. a.  Design a 4-bit ring counter using T-flip flops and draw the circuit diagram and timing

     diagrams.

b.  Explain the design of 4-bit binary counter with parallel load.

(OR)
9. Tabulate the PLA programming table for the four Boolean functions:

A(x,y,z)= (1,2,4,6)   B(x,y,z)= (0,1,6,7)   C (x,y,z)= (2,6)
D(x,y,z)= (1,2,3,5,7)  Minimize the number of product terms and also show the

internal logic in the PLA structure.

      2
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Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  What is prime implicant?

b)  Convert (0.640625)
10

 to octal

c)  Simplify the expression .A B C A BC A BC      
d)  State the limitations of K-map.

e)  Define encoder.

f)  Draw the logic symbol and construct the truth table for two input XOR gate.

g)  Define de-multiplexer

h)  Write the excitation table for RS flip-flop.

i)  Define register.

j)  What is the draw back in SR flip-flop?

k)  List the differences between combinational circuit and sequential circuit.

l)  Define fan-in

m) Give the two advantages of ECL gate.

n)  What are the logic families? Which one is the fast in operation?

UNIT-I
2. a)  Obtain the 1’s and 2’s complement of the following binary numbers

       i)  1010101 ii)  100000 iii)  011100 iv)  000000

b)  Simplify the following Boolean function by using tabulation method.

(0,1,2,8,10,11,14,15)F 
(OR)

3. a)  Simplify the following Boolean functions to a minimum number of literals

      i) XYZ X Y XYZ   ii) ( )Y WZ WZ XY  

     iii) ZX ZX Y iv) ( ) ( )X Y X Y    

b)  Simplify the following Boolean function using k-map

F A B C B CD A BCD AB C           

P.T.O

1



UNIT-II
4. a)  Implement full adder circuit with a decoder and two OR gates.

b)  Design a combinational circuit for two input comparator.

(OR)
5. a)  Design a 4 line to 2 line priority encoder include an output E to indicate that at least

     one input is 1.

b)  Design a combinational circuit whose input is four bit BCD and whose output is

      excess-3.

UNIT-III
6. a)  Draw the logic diagram of JK flip flop and using excitation table, explain its operation

b)  Design a four bit ripple counter using JK flip flops.

(OR)
7. a)  Design a four bit synchronous counter with JK-flip flops

b)  Convert from JK flip flop to D flip flop

UNIT-IV
8. a)  Briefly explain the operation of RTL logic?

b)  Sequential circuit has two JK flip flops A and B and one input x. The circuit is de-

     scribed by the following flip flop input equations.

J
a
=x K

a
= B

J
b
=x K

b
=A

      i)  Derive the state equation A(t+1) and B(t+1) by substituting the input equations

             for the J and K variables.

      ii)  Draw the state diagram of the circuit

(OR)
9. a)  Design a sequential circuit with two D flip-flops 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

      transition from 00 to 11 to 11 to 10 back to 00 and repeats?

b)  Explain with neat diagram how an open collector TTL operates?

     2



   EC/EE  216 (CR)
Total No. of Questions :09]    [Total No. of Pages : 02

II/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2016
First Semester

EC/EE
DIGITAL LOGIC DESIGN

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  State de-morgan’s theorems.

b.  Convert (634)
8
 to binary.

c.  Define duality property.

d.  List the different classification of binary codes?

e.  Draw the truth table of Ex-NOR gate.

f.  Define decoder.

g.  List the design procedure for combinational circuits?

h.  Define comparator.

i.  What is edge triggered flip flop?

j.  Write the truth table for JK flip flop

k.  Define race around condition.

l.  Define fan-out.

m. List the important characteristics of digital IC’s.

n.  What are the types of TTL logic.

UNIT-I
2. a.  Convert the following numbers

i.  (225.225)
10

 to binary

ii.  (11010111.110)
2
 to decimal

iii.  (623.77)
8
 to hexadecimal.

b.  Minimize the following logic function using tabulation method.

F(a,b,c,d) = m (0,1,2,8,10,11,14,15)

(OR)
3. a.  Simplify the following Boolean functions.

i.   x’yz + x’yz’ + xy’z’ + xy’z

ii.  x’yz + xy’z’ + xyz + xyz’

iii.  x’z  x’y + xy’z + yz

iv.  x’y’z’ + x’yz’ + xy’z’ + xy’z +xyz’ P.T.O

1



b.  Reduce the following function using K-map F= m  (1, 4, 5, 6, 7, 8, 9, 14, 15).

UNIT-II
4. a.  Realize Full Adder Using two half adders and logic gates.

b.  Draw the block diagram of BCD adder using two 4-bit parallel binary adders and

     logic gates.

(OR)
5. a.  Implement 64 x 1 multiplexer with four 16 x 1 and 4 x 1 multiplexer.

b.  Design 4-bit comparator using logic gates?

UNIT-III
6. a.  Draw the logic diagram of a SR flip flop and using excitation table, explain its opera-

     tion.

b.  Convert from SR flip flop to JK flip flop

(OR)
7. a.  Design a four bit synchronous counter with D-flip flops.

b.  Distinguish between transition table and excitation table.

UNIT-IV
8. a.  Draw the ASM chart for the following state transition, start from the initial state T1,

     then if xy=00 go to T2, if xy=01 go to T3, if xy=10 go to T1, other wise go to T3.

b.  List the differences between TTL, ECL and IIL logic families.

(OR)
9. a.  A sequential circuit has 3 flip-flops, A,B and C one input X. it is described by the

    following flip flop input functions?

D
a
 = ( BC+ B C ) X + (BC+ B C ) X 

D
b
 = A

D
c
 = B

i.  Derive the state table for circuit.

ii. Draw two state diagrams for x=0 and for x=1.

b.  Design a DTL NAND gate and explain its operation.

      2
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Answer Question No.1 Compulsory. 6X2=12 M
Answer One Question from each Unit. 4X12=48 M

1. Explain the following

a)  Tri State buffer

b)  Types of ROM

c)  Shift register

d)  Edge Triggering

e)  Excitation Table

f)  State table

UNIT-I
2. a)  Prove De Morgan’s laws for ‘n’ variables.

b)  Express the following in canonical forms

i)    a . b + a . c + b . c

ii)   a . b . ( a . b + c ) . ( b + c . d )

(OR)
3. Using Tabulation method minimize the Boolean function.

3,6,8,12,14,21,28,29,31
UNIT-II

4. Design a combinatorial circuit to convert cyclic code to 8-4-2-1 code.

(OR)
5. Design a circuit for Binary parallel Adder.

UNIT-III
6. Explain Synthesizing of general sequential circuits with examples.

(OR)
7. Design a MOD-6 counter using JK flip flops for synthesis.

UNIT-IV
8. Design a 4-bit UP/DOWN counter with parallel load.

(OR)
9. Realize the following functions with a PAL

W= 0,2,4,6,8,11
X= 1,3,5,7,9
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