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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018
First Semester

CSE/IT
DIGITAL LOGIC DESIGN

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What is a prime implicant in K-map?

b) Role of Don’t care conditions in K-Map simplification

c) What is the basic difference between a shift register and a counter?

d) Functioning of T-Flip Flop

e) What is meant by race around condition in flip-flops?

f) Purpose of shift registers

UNIT-I
2. 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) Convert the following numbers:

i)  (53 A)
16

= ( )
2

ii)  (237)
8
=( )

16

(OR)

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

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

b) Implement   F x y xy w z      using multilevel NOR gates and draw the

circuit.

UNIT-II

4. Write a brief on combination logic. Design a code converter that converts BCD to

Excess-3 code.

P.T.O
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(OR)

5. What is meant by encoder? Design a 4-input priority encoder and explain its functioning.

UNIT-III

6. Define Flip-Flop. Give the design of D and JK Flip-Flops (clocked sequential and edge

triggered) and explain their functioning.

(OR)

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) Explain the design of a ripple counter and its functioning.

b) Write a brief on Programmable Array Logic.

(OR)

9. a) Given a 32*8 ROM chip with an enable input, show the external connections

necessary to construct a 128*8 ROM with four chips and a decoder.

b) Explain the characteristics of EPROM and EEPROM.
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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2018
First  Semester
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Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) Floating point representation

b) Don’t care conditions in K-Map

c) Why NAND and NOT gates are called universal gates

d) Race condition

e) Excitation table of T FlipFlop

f) Brief on characteristic features of PLA and PAL

UNIT-I
2. 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’

b) Using K-map design a combinational logic circuit to obtain 2’s complement for

the given 4-bit binary number. Draw the circuit using only two input exclusive-

OR gates and 2-input OR gates. What is the output expression for 5 inputs?

(OR)
3. a) Implement F= (x’y + xy’) (w + z’) using multilevel NOR gates and draw the

circuit.

b) Obtain minimal SOP expression for the complement of the given expression:

F(A,B,C)=  1 2 5 7, , ,  And draw the circuit using NOR-gates.

UNIT-II
4. Design a code converter that converts BCD to excess-3 code and explain its functioning.

(OR)
5. a) Give the design of parallel adder and explain carry propagation in parallel adder

with a neat diagram. P.T.O

1



b) What is a decoder? Give the design of 3X8 decoder and construct a 4 x 16 de-

coder with two 3 x 8 decoders.

UNIT-III

6. a) Define the following terms related to flip-flops: set-up time, hold time, propaga

tion delay, clear. Distinguish between combinational logic and sequential logic.

b) Explain the design and functioning of JK-FlipFlop.

(OR)

7. a) Draw the sequential circuit for serial adder using shift registers, full adder and

D-FlipFlop.

b) Explain its operation with state equations and state table.

UNIT-IV

8. a) Explain synchronous and ripple counters. Compare their merits and demerits.

b) Design a modulo-12 up synchronous counter using T-flip flops and draw the

circuit diagram.

(OR)

9. a) Explain the block diagram of a memory unit. Explain the read and write operation

a RAM can perform.

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

shift registers and draw its timing diagram.
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Answer Question No.1 Compulsory 7X2=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) Find the compliment of the following expression ( )AB C D E  

b) (25.75)
10

 to binary number

c) Compare serial adder and parallel adder

d) Concept of bidirectional shift register.

e) Applications of Flip Flop

f) Difference between synchronous and asynchronous counter

g) How PLA differs from ROM

UNIT-I

2. a) Using 10’s complement on these decimal numbers and perform (i)72532-3250

(ii) 3250-72532. What do you infer from the results? Explain.

b) Using K-map method determine the prime implicants and obtain the possible

minimal expression for the following function

 F(A,B,C,D) = (8,12,13) +d(1,2,4,6,7,11)

(OR)

3. a) Implement the following functions in canonical SOP and POS forms

i) f(A,B,C,D) = A B BC CD ACD   

ii) g(A,B,C,D) = ( )( )( )( )A B C A D B C A B C       

b) Prove that AND-OR network is equivalent to NAND-NAND network

P.T.O
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UNIT-II

4. a) Design an octal to binary encoder.

b) Design a full subtractor and implement it using NAND gates. Explain its opera-

tion with the help of truth table?

(OR)

5. a) Implement the following functions on decoder logic.

1 2 3(0,1,3,6,7), (0, 2, 4,7), (1,3,6,7)Y Y Y  

b) Implement Half adder using 5 NAND gates.

UNIT-III

6. Give the design of a clocked, edge triggered JK flip flops and give their excitation tables.

(OR)

7. a) Draw the truth table, logic diagrams of R-S, D and T type flip flops.

b) Convert a T flip flop top D flip flop and write characteristic equations of T and D

flip flops.

UNIT-IV

8. Define register and give the design of a 4 bit register. The content of a 4-bit register is

initially 1101. The register is shifted five times to the right with the serial input being

101101. What is the content of the register after each shift? Explain.

(OR)

9. a) Give the design of a Ripple counter.

b) Realize the BCD to EXCESS-3 code converter using PLA.
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 Answer Question No. 1 Compulsory.       7x2=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) Brief on Canonical and standard forms.

b) State consensus theorem.

c) Purpose of determination and selection of prime implicants.

d) Don't cares.

e) Characteristic differences in MSI and LSI.

f) Differences between RAM and ROM.

g) Brief on Mod 10 counter.

UNIT - I

2. a) What is the advantage of 1's and 2's complement in computers.  Represent -45 and 45 in

sign-magnitude, sign-1's complement and sign-2's complement representation.

b) Explain about Weighted and non-weighted codes.  Give suitable examples for each.

(OR)

3. List out the Basic Theorems and Properties of Boolean Algebra.  Justify with proof.

UNIT - II

4. a) Realize a full sub tractor using MUX.

b) A Combinational circuit is defined by the following three Boolean functions

F1 = x'y'z' + xz F2 = xy'z' + x'y F3 = x'y'z + xy

(OR)

5. a) 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.

b) Give and explain the circuit diagram of a binary parallel adder.

P.T.O.
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UNIT - III

6. Give the design of JK, JK Master slave, edge triggered JK flip flops and give their excitation

tables distinguishing the characteristics.

(OR)

7. Compare latch and flip flop Realize D-latch using S-R latch.  How is it different from D-flip

flop ?  Draw the circuit using NAND gates and explain.

UNIT - IV

8. a) Give the design of a 4-bit shift register and explain its functioning.

b) Draw the internal construction of PLA having three inputs, three product terms and two

outputs.

(OR)

9. Draw and explain the block diagram of PLA.  Give the comparison between PROM, 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) Convert (63A)
16

 to octal

b) Define duality property

c) What are the universal gates and why they are called universal gates?

d) Draw the truth table of Ex-OR gate.

e) State de-morgan’s theorems.

f) Write the applications of demultiplexer.

g) List the advntages of Moore machine?

h) What is the difference between latch and flipflop.

i) What is edge triggered flipflop?

j) Write the truth table for SR flipflop

k) Define race around condition.

l) Define fan-out

m) Define propagation delay.

n) What are the types of TTL logic?

UNIT-I

2. a) Convert the following numbers

i) (879.25)
10

to octal

ii) (101010111.110)
2
 to hexadecimal

iii) (623.77)
8
 to decimal

P.T.O
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b) Implement the following logic function using k-map and logic gates?

Y(A,B,C,D)= (0,1, 2,3, 4,7,8,9,10,11,12,14)m

(OR)

3. 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.

F= (1, 4,5,6,7,8,9,14,15)m

UNIT-II

4. a) Briefly explain the BCD to 7-segment display using K-map.

b) Design and implement binary to gray code convertor.

(OR)

5. a) Briefly explain about priority encoder.

b) Realize Full subtractor Using two half subtractors and logic gates.

UNIT-III

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

operation.

b) Design mod-8 synchronous up counter.

(OR)

7. a) Design a four bit ripple counter using JK flipflops.

b) Convert from JK flip flop to D flip flop

UNIT-IV

8. a) 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.

P.T.O
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ii) Draw the state diagram of the circuit.

b) Explain the different applications of open collector TTL.

(OR)

9. a) Design an asynchronous sequential circuit with two inputs X and Y and with one

output X. Whenever Y is 1, input X is transferred to Z. When Y is 0, The output

does not change for any change in X?

b) List the differences between TTL, ECL and IIL logic families.
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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 essential prime implicant ?

b) Convert (988)
10

 to octal.

c) Simplify the expression A'BC + ABC' + AB'C + ABC.

d) State the limitations of K-map.

e) Define Decoder.

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

g) Define sequential circuit.

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

i) Define Counter.

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

k) What are the different type of clock signals in flipflops ?

l) Define fan-in.

m) Give the two advantages of IIL gate.

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

UNIT - I

2. a) Using 2's complement subtract following binary numbers

(i)   1010100-1000100

(ii)  1000100-1010100

(iii) 1010101-0101010

b) Simplify the following Boolean function by using tabulation method

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

(OR)

P.T.O.



EC/EE 216 (CR)

2

3. a) What are the universal gates ?  Why they are called as universal gates ?  Derive all gates

with universal gates.

b) Simplify the following Boolean function using k-map

F = A'B'C' + B'CD' + A'BCD' + AB'C'

UNIT - II

4. a) Implement full subtractor circuit with two half subtractors and one OR gate.

b) Design BCD to Grey code converter.

(OR)

5. a) Implement 4 bit carry-look-ahead adder, what are its advantages ?

b) Design a combinational circuit for two bit comparator.

UNIT - III

6. a) Draw the logic diagram of a JK master-slave flip flop and using excitation table, explain

its operation.

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

(OR)

7. a) Design mod-6 synchronous counter with JK-flip flops.

b) Convert from JK flip flop to T flip flop.

UNIT - IV

8. a) Briefly explain the operation of RTL, DTL logics ?

b) A sequential circuit has 3 flip-flops.  A, B and C and 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 : One for x = 0 and for x = 1.

(OR)

9. a) Design a sequential circuit with two D flip-ops 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) Write the differences between Mealy and Moore type machines and discuss capabilities

and limitations of FSM ?


