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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2015
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CSE/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.  Canonical Form

b.  Why NAND and NOR are called universal gates.

c.  Purpose of registers

d.  Don’t care

e.  MSI and LSI

f.  Role of State table and State Diagram

g.  Programmable Logic Array

UNIT-I
2. a.  Convert the following decimal numbers to Binary, Octal and Hexa Decimal.

i.    158

ii.   2365

iii.  1414

b.  Construct K-map for the following expression and obtain minimal SOP expression.

     Implement the function with 2-level NAND -NAND form

       f (A,B,C,D)=(A + C + D) (A + B + D^) (A + B + C^) (A^ + B + D^) (A + B + D)

(OR)
3. a.  Perform the following using BCD arithmetic.

i.  1263 + 9687 ii.  7672 + 3378

b.  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

UNIT-II
4. a.  Design a combinational logic circuit compare two-two-bit binary numbers AB,CD in

     which A is MSB and D is LSB, to produce an output Z=1 whenever AB   CD and

     Z=0 if AB < CD. Draw the circuit using NAND gates.

b.  Draw the circuit diagram of a Full-subtractor using NOR gates.

(OR)
P.T.O
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5. a.  A combinational logic circuit is defined by the following Boolean function.

    F (A,B,C,D)= (0,2,5,6,7,8,9,10) Design the circuit using 8 x 1 multiplexer and also

    design with 4 x 1 multiplexer with additional logic gates.

b.  A majority circuit is combinational circuit whose output is equal to 1 if the Input

    variables have more 1’s than 0’s. The output is ‘0’ otherwise. Design a 4-input majority

    circuit and draw the circuit using NAND gates.

UNIT-III
6. a.  Explain the design of RS, D and T Flip Flops and their functioning.

b.  Write a brief on Clocked Sequential Circuits.

(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. Explain different types of shift registers. Draw and explain 4-bit universal shift register.

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

     construction of a 4 x 4 RAM

b.  Given a 32x8 ROM chip with an enable input, show the external connections neces-

     sary to construct a 128 x 8 ROM with  four chips and a decoder.
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   Answer Question No. 1 Compulsory. 7x2=14

Answer ONE question from each Unit. 4x14=56

1. a) Logic Gate.

b) Flip-Flop.

c) Convert the given binary 110101 to decimal.

d) Purpose of multiplexer.

e) Excitation table.

f) EPROM and EEPROM.

g) PAL.

UNIT - I

2. What are universal gates ?  Construct AND, OR and NOT gates using universal gates.

(OR)

3. a) Reduce the following Boolean expressions.

(i) (AB' + AC') (BC + BC') (ABC)

(ii) AB'C + A'BC + ABC

(iii) (ABC)' (A+B+C)'

(iv) A + B'C (A + (B'C)')

b) What is meant by don't care conditions and explain its purpose in K-Map.

UNIT - II

4. a) Implement 64 x 1 multiplexer with four 16 x 1 and on 4 x 1 multiplexer.

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.

P.T.O.
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(OR)

5. a) A combinational logic circuit is defined by following Boolean functions.

F1 = (ABC)' + AC

F2 = A(BC)' + A'B

F3 = AB'C + AB

Design the circuit with a decoder and external gates.

b) Give the design of a 4 bit binary adder circuit.

UNIT - III

6. a) Give the design of D-flip-flop and J-K-flip-flop and explain their functionality.

b) Define set-up time, hold time, propagation delay time w.r. to flip-flop.

(OR)

7. a) Draw the circuit diagram of positive edge triggered J-K flip-flop with NAND gates and

explain its operation using truth table.  How race around condition is eliminated.

b) Distinguish between combinational logic and sequential logic.

UNIT - IV

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

b) Design a Mod 8 counter and explain its functioning.

(OR)

9. a) What is ripple counter and explain its design.

b) Draw the block diagram and explain the operation of serial transfer between two shift

registers and draw its timing diagram.



    CSE/IT 213 (RR)
Total No. of Questions :09]    [Total No. of Pages : 02

II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2015
First Semester

CSE/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.  Role of Don’t cares in K-Map

b.  BCD and Excess-3 code representation

c.  Purpose of multiplexer

d.  Edge triggering

e.  RAM and ROM

f.  Purpose of register

g.  Truth table for NAND gate

UNIT-I
2. a.  Construct K-map for the following expression and obtain minimal SOP expression

    Implement the function with 2-level NAND -NAND form.

     f (A,B,C,D) = (A + C + D) (A + B + D) (A’ + B + C’) (A’ + B + D’) (A + B + D’) 8 M

b.  Perform the following using BCD arithmetic

i. 1263 + 9687 ii.  7672 + 3378 6 M

(OR)
3. a.  Why NAND and NOR gates are called universal gates. Implement AND and OR gates

     using NAND nad NOR.   8 M

b.  Simplify X(A,B,C,D)= f (0,4,6,10,12,14) with don’t cares d(3,8) using K-Map. 6 M

UNIT-II
4. a.  Draw NOR-logic diagram that implements the following function:

f (A,B,C,D)=  (0,1,2,3,4,8,9,12)

b.  Design a combinational logic circuit to compare two two-bit binary numbers AB, CD

     in which A is MSB and D is LSB, to produce an output Z=1 whenever AB CD and

     Z=0 if AB < CD. Draw the circuit using NAND gates.

(OR)
5. a.  Implement 3 X 8 decoder and give the design of 4 X 16 decoder.

b.  Design a circuit to implement magnitude comparator.

P.T.O
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UNIT-III
6. A sequential circuit with 3 D-flip-flops A,B and C has only one input ‘X’ and one output

‘X’ with following relationship

DA=B XOR C XOR X, D
B
=A, D

C
=B

a.  Draw the logic diagram of the circuit.

b.  Obtain logic diagram, state table and state diagram.

(OR)
7. a.  Convert the following:

i.   J-K flip-flop to D-flip-flop

ii.  R-S flip-flop to D-flip-flop 8 M

b.  Define the terms set-up time, hold time, preset, clear and propagation delay related to

     flip-flops. 6 M

UNIT-IV
8. a.  Write a brief on PLD,PAL. 6 M

b.  Explain different types of registers and draw 4-bit universal shift register. 8 M

(OR)
9. a.  Draw and explain the block diagram of PLA

b.  Explain synchronous and ripple counters. Compare their merits and demerits.
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  Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Universal gates.

b) Tabulation method.

c) Don't care condition.

d) Multiplexer.

e) LSI.

f) JK Flip-Flop.

g) State diagram.

h) Register.

i) ROM.

j) Add the hexadecimal number 1423 and ABCD.

k) DRAM.

l) Master-slave flip-flop.

m) Binary subtractor.

n) Demultiplexer.

UNIT - I

2. a) Explain how we represent integers and floating numbers.

b) Explain different types of gates with the help of neat diagrams.

(OR)

3. a) Explain how we implement NAND and NOR gates.

b) Solve the following boolean function using 4-variable map.

F(A, B, C, D) = Z  (0, 1, 2, 6, 8, 9, 10)

P.T.O.
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UNIT - II

4. a) Write short notes on binary Adders.

b) Explain the design procedure of a combinational circuits.

(OR)

5. a) With the help of logic circuit explain magnitude comparator.

b) Define Decoder.  Construct and explain 4x8 decoder.

UNIT - III

6. a) Define Flip-flop, explain RS flip-flop.

b) Explain Master-slave flip-flop.

(OR)

7. a) Differentiate sequential and combinational circuits with examples.

b) Explain Binary counter.

UNIT - IV

8. a) Write short notes on Shift Registers.

b) Explain different types of memories.

(OR)

9. a) Explain PLD.

b) Differentiate PLA and PAL.
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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 a prime applicant?

b.  Differences between de-multiplexers and decoders?

c.  Give any advantages of DTL logic family

d.  State the methods of representing Boolean expressions.

e.  Define a canonical form of an expression.

f.  Define fan-in and fan-out

g.  Draw the truth table of EX-OR gate.

h.  Write differences between Tabulation and K-Map method.

i.  Find the 9’s Complement of number (25.639)
10

j.  State the difference between excitation table and truth table.

k.  Obtain the Dual of the following Boolean expressions F=wx’y+ wx’z + w’x’

l.   Convert (100011)
2
 to gray code.

m. Differences between de-multiplexers and decoders?

n.  Draw the diagram of RTL gate.

UNIT-I
2. a.  Convert the following numbers

      i.   (41.6875)
10

 to binary

      ii.  (1001001.011)
2
 to decimal

      iii. Convert (2AC5.D)
16

to binary

b.  Simplify the Boolean function using the tabulation method.

       F (A,B,C,D)= m (0,1,2,8,10,11,14,15)

(OR)
3. a.  Simplify the following Boolean expressions to minimum number of literals.

      i.    A’C’ + ABC  + AC’

     ii.   (x’y’+z)’ +z+xy+wz

      iii.  (A’ + C) (A’+C’) (A+B+C’D)

P.T.O

1



b.  Simplify the following Boolean function for minimal POS form using K-map

       F(W,X,Y,Z)=  (4,5,6,7,8,12)+ d(1,2,3,9,11,14)

UNIT-II
4. a.  Implement the following  function with a multiplexer

F(A,B,C,D)= (0,1,3,4,8,9,15)
b.  Design a BCD seven segment decoder.

(OR)
5. a.  Write a short note on

i.  BCD subtractor ii.  Carry Look Ahead Adder iii.  Binary Adder

b.  Design BCD to Gray code converter and realize using logic gates.

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

     tion.

b.  Design Mod-10 counter using T Flip-Flop

(OR)
7. a.  What is race-around problem in JK Flip-Flop? Explain how  it is eliminated in Master

     Slave JK Flip-Flop.

b.  Convert from T Flip-Flop to RS Flip-Flop

UNIT-IV
8. a.  Design a TTL NAND gate and explain its operation.

b.  Explain the following related to sequential circuit with suitable examples.

i.  State minimization ii. Mealy State model

(OR)
9. a.  Explain salient features of ASM chart.

b.  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, otherwise go to T3.
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   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. Answer the following.

a) Define fan-in and fan-out.

b) What is a prime applicant ?

c) Give any two advantages of ECL gate.

d) State de-morgan's theorems.

e) Convert (100011)
2
 to gray code.

f) What are the differences between synchronous and asynchronous circuits ?

g) Draw the truth table of EX-NOR gate.

h) Write the characteristic equation of D-flip-flop.

i) Write the difference between truth table and excitation table.

j) Define decoder.

k) Differences between multiplexers and encoder ?

l) State the drawback in SR flip-flop.

m) List out the application of Binary adders.

n) Define Excitation table.

UNIT - I

2. a) Convert the following numbers

(i) (41.6875)
10

 to octal.

(ii) ((2C6B.F2)
16

 to binary.

(iii) (1001001.011)
2
 to decimal.

b) Reduce the following expression F(w,x,y,z) =(0,1,2,4,5,6,8,9,12,13,14) using Quinine-

McCluskey Method.

P.T.O.
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(OR)

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

(i) CBACABBCACBAABC 

(ii) F (A, B, C) = (1,4,5,6,7)

b) Simplify the following Boolean expressions using K-map and implement them using

NOR gates : F (W,  X, Y, Z) = W' X' Y' Z' + WXY'Z + W' X' YZ + WXYZ.

UNIT - II

4. a) List the applications of Multiplexer and De-multiplexer.

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

F1 = ABC + AC, F2 = ABC + AB, F3 = ABC + AB Design the circuit with a decoder and

external gates.

(OR)

5. a) Implement 64 x 1 multiplexer with four 16 x 1 and one 4 x 1 multiplexer.  Use only

block diagram.

b) Show that full subtractor can be constructed with two half subtractor and an OR gate.

UNIT - III

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

b) Convert from SR Flip-Flop to D Flip-Flop.

(OR)

7. a) Design a counter with the following repeated binary sequence : 0, 1, 2, 4, 6.  Use D Flip-

Flops.

b) Distinguish between transition table and excitation table.

UNIT - IV

8. a) Design a DTL NAND gate and explain its operation.

b) 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, otherwise go to T3.

(OR)
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9. a) Comparison between ECL, TTL and IIL logic families.

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

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.
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