LT SRl

G

(

. —— o—

[V

Time: 3 Hours

SHINIVAS (431110 1r 0r
NS HOE Ur {ECHND DR
i Sy iNOLQG
Visweswaralah Téchnological University

[II Semester B.E. Degree Examination

Model Question Paper-I1I
Logic Design Max.Marks : 100

Note: /. Answer any FIVE full questions

2. All questions carry equal marks

I. a) Prove the Demorgan’s law X +y =% .y using Boolean postulates and theorems. 6
b) Determine the Minterm canonical formula of the following:
T(x,y,z)= xy+z+xyz 4
c) Mention the different methods available for manipulating Boolean Formulas. Explain
any three in detail. 10
2. a) Using algebraic procedure realize the Boolean expression
f(wxy,z)=wz+wz(x+ y) using only nor gates. 6
b) Show that A B& C® D = rm(1,2,4,7,8,11,13,14) 6
¢) Given the function T(w,x,y,z) = Zm(]l ,3,4,5,7,8,9,11,14,15). Use Karnaugh map
to determine the set of all prime implicants. Indicate essential prime implicants.
Find three distinct minimal expressions for T. S
3. a) Using the Quine_ McCluskey method and prime implicant table reductions, determine a
minimal sum for the incomplete boolean function
flw,x,y,z) =X m(3,4,5,7,10,12,14,15) + dc(2). 10
b) Explain the procedure for loading a K-map using Map Entered Variable technique. Write
the Map Entered Variable K-map for the boolean function
flw,x,y,2)=L m(2,9,10,1 1,13,14,.15) 10
4. a) Explain with the help of a circuit diagram the operation of a two input TTL nand-gate
with three-state output. N
b) What is a Field Effect Transistor? Explain how to construct a resistor with the n-channel,
enhancement type NMOSFET. c
¢) Explain the operation of a two input CMOS nor-gate with the melp of o circuit diagram. ©
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2
of a master-slave J-K flip-flop.

$

5. (a) Explain the construction
master-slave flip-flops.

(b) Design the binary counters having

VC flip-flops only i—
0,4,2,16 S
(10 marks)

am of a 4-bit bidirectional Shift Register with parallel load i

6. (a) Give the Logic diagr

' capability and briefly explain its operations. (10 marks)
(b) Cloarly distingulsh bolwoon -~ o -
(i) Synchronous and Asynéhronous circuits. n
(i) Combination and Sequential circuits. |
(iii) A Latchanda Flip-flop. _

‘ ' . (10 marks) -

_ 7 ) (a) You are provided with 4 KX 4 RAM chips, decoders and any type of logic gates. You B

e are also provided with4 KX 8 ROM chips. Use item to design the following :(— =

gtarting from addross 8000 H (RPM).

(i) 16 Kx 8 momory,

(ii) 8 Kx8ROM, starting from address 0000 H. |
' (10 marks)
(b) Explain all the operations in & DRAM cell. (10 marks)
8. Write short notes on any four of the'itollowing —
* (@) CARRYLOOK AHEAD ADDER.
(b)y PLA’S.
(¢) CDROM.
(d) Johnson counters. __ A
(e)  Error detecting codes. | O |
: , Qj (4 x 5 = 20 marks’
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4..-8). Explam the operation of a two mput TTL nand-gate with totem-pole output with a neat

/-
cu’cun diagram.

'b) Enumcratc the different TTL subfamilics. *

¢) Explain the operation of 2 two- mput NMOS nor gate, with the help of a circuit

diagram.

5. a)Explaina 4 - bit parallel adder with carry Jpokahead scheme.

b) Explain how two Binary numbers A and B can be compared using a 1-bit comparator
10

network.

6. a)Implement the boolean expressions. ’

fi(X2,X1,X0) = Sm(1,2,4,5) and H(X2,X1,X0) = ym(1,5,7) with a decoder and two OR
s @

gates.

b) Implement the Boolean function f(w,X,y,2) = Tm(0,1,5,6,7,9,12,15) using 8-to-1

multiplexer.

c) Explain the different types of flipflops along with their truth table. Also explain the

[os}

race-around condition in 2 flipflop.

7. a) Design the mod-6 synchronous binary counter having the following repeated binary {

sequance using clocked JK flipflops.
' - 10 '

0,4,2,1,6,0,4,......

b) Explain the Mealy model and Moore model of a clocked synchronous sequential

network. 10

8. Write shortnotes on:
a) Full subtractor
b) Fan-in and Fan-out
¢) Universal Shift Register !

d) Programmablc Read Only Memories (PROMS)

* k&K
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Note:

1. Find the minimal SOP§ and minimal POSs
f(w,z,y,2) = 3(0,2,4,9,12, 15) + >4(1,5,7,10)

C.S.E/ 1.S.E b
Logic Design 9,2.

Answer any FIVE full questions.
All questions carry equal marks,

expressions for

(20 Marks)
2. Destgn full adder and full subtractor. lmplement using pates. (20 Marks)
3 (a) Explain a 4-bit parallel adder with a look-ahead carry scheme. (10 Marks)

(b) Explain a 4-bit magnitude comparator in detail. (10 Marks)

4. (a) Explain diffcrent types of Flip-Flops along with their truth t

(b} Design a counter that has a
Give its state diagram

able. (10 Marks)
repeated sequence of 06 states listed below.

Sequence
0 0o
0 01
010
1 00
1 01
I 1 0
T (10 Marks)
5. (a) Explain 4 bit shift register in detail and give its timing diagram (10 Marks)
(b) Explain Johnson Counter with its circuit diagram and timing diagram. Give
its slate diagram. (10 Marks)
6. (a) Explain the lollowing terms
i) Memory Cell (ij) Meniory Word
iii) Density (iv) Address (v) Access time (10 Marks)
(b) Explain general mernory operations in detalil. (10 Marks)
7. (a) What are the main advantages of flash memory over EPROMS? (4 Marks)
(b) Explain various ROM applications. ' (8 Marks?
(¢} Explain Internal organtzation ol a 64X 4 RAM. (R Marka!
8. Write short notes on -
i) (.')uinc-l\”lcClusky method  il) Decoders i) Schmitt triggers  iv) ROM
avchitecture

(20 Marks!
¥k ok %ok
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Answer any five full questions.
All questions carry equal marks.
Compare K-map and Quine-McCluskey methods for simplification of Boolean

XPUCRBIUNA,
ex| . (6 marks)

Using Quine-McCluskey tabulation method, obtain the set of prime implicants for
the function :
fa by de) = = (4 12, 13, 14, 16, 19, 22, 24, 26, 26, 29, 30)

+ Z¢ (1, 3, 6, 20, 27).

and hence obtain the minimal form of the given function, employing decimal
representation. )
i (15 marks)
Using K-map simplify the following Boolean expression and give the implementation
of the same using

(i) NAND gates only.

(i) AND, OR nnd INVERT gulox,
f(A,B,C,D) = X(24,816,31) + £4(0,3,9, 12, 15, 18).

(10 marks)

Using K-map obtain the simplified expression in (i) sum of products ; and (ii) product
of rums form of the function

f(ABCD) =(A+B +C +D) A +B +C+D) (A+B +C+D)

(A+B+C+D’)(A+B+C+D).
(10 marks)

Give the Lruth table for half-adder and full-adder. Develop the simplified expression
for sum and carry of a full adder and realize the full-adder using only half-address.
(10 marks)

Design n Excess-3 code to BCD-convorter using NAND gates only. (10 marks)

Given 3 % 8 decoder D, show the construction of a 4 X 16 decoder. (5 marks)

With a neat diagram, explain the internal logic construction of a 32 X\ 4 ROM.
(10 mark

List the PLA table for the BCD-to-excess-3 code converter. (5 marks)

Turn over
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on of a single decade BCD Adder in detail.

a) Explain the operati
der circuit with a deoder and two OR gates.

b) Implement @ full ad

c) What is an Encoder? Explain an 8-to-3 line Encoder.

a) Implement the following Buolean function with @ multiplexer.
f(A,B,C,D)=2im (0,1,3,4,89,15)

b) Implement the following Boolean expression using a PROM.

£,(X2,X1,X0) = = M (0,1,2,5,7)

£3(X2,X1,X0) = £ M (1,2,4,6)

c) Explain the operation of 2 Master-Slave JK Flipflop.

a) Designs synchronous mod-8 counter with the following binary sequence:

0,1,3,2,9',3,5,'_71 and repeat. Use clocked SR Flipflops.

b) Explain how excitation tables, state tables and state diagrams are used in the analysis

of a clocked synchronous sequential network.

W

~

AN
]

8.  Write short notcs on-
a) Shannon’s reduction theorems

b) Petrik’s method of determining Irredundant Expressions

c) Binary Ripple Counter
d) Programmable Logic Arrays (PLAS)
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Model Question Paper-I
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Time: 3 Hours Logic Design Max.Marks : 100

Note: /. Answer any FIVE full guestions
2. All questions carry equal marks

1. a)Prove the followin'g using Boolean postulates.

: i) xy+yz+ Xz=xy+ Xz

| i) (xty )(yrz)( X +z) =(x+y) (x+2z) 6
b) Show that T(x,y,2) = (x+y (X(Y+2))+X y+Xx z =1 6
: c) State the Shannon’s reduction theorems. Simplify

- flw,x,y,z) = X+ X y + w x ( w+z )( y+w z ) using the above theorems. 8

2. a) What are universal gates? Reaiize NOT, OR and AND functions using universal gates. 6
b) Using graphical procedure, obtain a nand-gate realization of the boolean expression
f(w,x,y,z)=wztwzZz(x+Yy) 4
¢) Using Karnaugh maps, determine the minimal sums 2nd minimal products for

fiw,x,y,z) = [IM(1,4,5,6,11,12,13,14,15)

[vs]

Is your answer unique?

, ) 3. a) Using Quine_McCluskey and Petric methods, determine all the irredundant distinctive
normal formulas for the following boolean function. Indicate which expressions
are minimal sums.
f(w,x,y,<) = 2m(4,5,7;12,14,15)
b) Consider the following Boolean equation:
T=f{w,x,y,2) =Xm(2,4,5;10,11,14)+ ¥dc(7,8,9,12,13,15)

Simplify T using a three variable Map Entered Variable K-map. Assign z to be the MEM.

CAWINDOWS Desitopd BE MODEL PAPERS OCT 2003\3csid] doc | Page L or2 Cicated on 0¢ 1OVL0Y 60T BN
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S NEEY] \ Ceeena. . :
. Answer any five questions. »‘\JO\NO ......... /o
X o Seere e . VR Y W < O (Rt DT PO Ao
-§ Draw neat diagrams for necessary questions. \\ /,/'\ R
\\’/ /’/1 ’

! )
1. (a) Using K-mnap, simplify the following Booloan expressions and ;ilVe lt'l{n'\l.. .
lmplomoentution of tho samo using - ‘ '
(i) NAND gates only (SOP form) '
T (ii) NOR gates only (POS form)

f(A/B,C,D) = D (0,1,2 46,12, 14) + d (8, 10).
‘ | o (6 + 6 = 16 maurks)

)) Design BCD to 8, 4, - 2, - 1 code converter by using K-map method and
*  implement the circuit by using AND-OR-INVERT gates only.

(10 marks)

12 (a) Explain the differences between Combinational loglc cxrcuxt and Sequential logic
A%, sircuit. B R YA ST S ARRPERY ; .
(4 marks)

(b) Using Quine McClusky method, obtum the set of prime implicants for the given
function g o

f(ABCDE) 2(0456781213141016242931)+ (21, 23)

and hence obtain minimal form of given function, employing decimal
representation. Implement same by using NAND gates only.

(16 marks)

F. (a) Design a combmatlonal logic circuit whose.input is a 4-bit binary nuvmber and
- whose output is the 2's complement of the input number. Implement by using
sultable loglc

(10 marks)

(b) Show that AOGBOCOD = Z O, 3, 5,6,9, 10, 12, 15).

-

3 .5 marks)
~ = (c) Give logic diagram and functions of pins for IC 74 LS 138. 5 marks)

. (a) Implement BCD to Excess—3 code converter by using 4 bit parallel binary acder
MSI chip (74 LS 283).

5 marks)
() Explain with neat sketeh working of decimal to BCD enendor 5 omnrika)
(c) What is a multiplexer ? With neat sketch, describe 4 : I multiplexer. implement
the given Boolean functions by using multiplexer chip.
LABO =) 1,247
[, B0 = 3,06, 6, 7)
-0 marxs)

Turn over
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b. (a) »Explain working of ,kg/a;s\ic, R FF. by using NOR gates only. (4 marks)

' 1 [ 1 ' vy, v o «- . . R AL A
(b) What is race around condition in FF ? Discuss in brief. (4 marks); -
ounter by using J-K FF. Give excitation table of FF, ~
o ;
(12 marks) ~

(c) Design mod-6 synchronous c
state diagram, gtate table and waveforms for same.

6. (a) Give logic diagram, of MSI decade counter chip. Implement Mod 50 counter by -

using samo chip.

e b ol : T N (5 mﬂIkS, "

(b) Explain with neat waveform workihg of 4-bi€ shift reéister. Modify same &~
o ' B 1. : T

Johnson's counter.
10 nmrkn,‘

(c) Explain working of clock circuit by using Schmitt trigger Design clock generat

by using IC 74 LS 14 with output frequency of 2 kHz.
(5 marks

jc RAM memo.,

8 markg

(4 mark

: . R B '
7. (a) With neat diagram, explain
cell.

A N . . . .
and differentiate static and dynam

R B I - :
b (b) Discuss 4 x 4 ROM by using diode matrix.
- (¢) Design following by using the memory chips, logic gates and decoders. Availa;.
memory chip 9 K. x 4 .bivl;s IM and 2 K X 8 bits ROM :— -
G 8 KX g ROM with starting address 0000H. , e §
(1) 8 K « 8 bits IRAI\(I wi'tt'x‘ starting addresg 2000?’1.!, A
o (8 me ™
cg, Write uhorl;l notex on &
) _ (a) PROM. o
R (b) Programmable logic device.
bee @ Mi)'nost’able:Epultiv'}\‘ar%ztoff"’ o

© (d) BCD adder . )
4 X b = 20 M
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! Answer any FIVE full questions.
- n Draw figures wherever necessary.

1. (a) Using k-map, obtain simplified expression in sum of products.
- (A B,C D) = 8(7,0,10,11,12, 13,14, 15) (% Marka)

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

B f(4,B,C,D) = $(0,1,2,8,10,11, 14,15) (12 Marks)
1 2. (a) Simplify the Boolean function F using the dont care conditions d, in (1) Sum of

products  (2) Product of sums .
I'=A'B'D' + A'CD + A'BC
d=A'BC'D + ACD + AB'D". (10 Marks)

(b) Implement the following function with no more than two NOR gates. Assume
that both normal and complement inputs are available.

F=AB'C'+ AB'D + A'B'cD'
d=ADBC - AR'D' (10 Marka)

3. (a) Implement a full subtractor with two half subtractors and an OR gate. (10 Marks)

(b) With suitable K-maps and logic diagrams design a code converter that converts
BCD-to-excess-3 code converter. (10 Marks)

4. (a) Design a circuit that compares two 4-bit numbers A and B, to check if they are
- equal. The circuit has one o/p x, so that x=1 if A=B and x=0 if A+ B. (5 Marks)

- (b) Implement a full adder circuit with a decoder «.d two OR gates. (5 Marks)

- (c) Implement the following function, with an 8 x 1 multiplexer, with A, B and D
connecled to selection line S3,.8; and Sy respectively.

I°(4,B,C,D) = ¥(0,1,3,4,8,9,15) (10 Marks)

S. () Faplain the cperation of clocked JITlip Flop with AND and NOR pates wlth
relevant characteristic table and equation, (10 Marks)

(b) Designoa counter with the following binary sequence 0,1,3,7,6,4 and repeat using
T-1'/F {10 Marks)

0. () Desipn a serial adder using sequential logic procedure. (10 Maks)

Centd.... 2
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.(b) Explain the 4-bit binary ripple counter with state diagram, timing diagram and
logic diagram using J-K, F/F that triggers on -ve edge. (10 Matks)

puts, data inputs and data outputs are required for a

..7."(a) How many address in
. (4 Marks)

16J¢ x 12 memory? What is its capacity in bytes?

mory? What are the advantages of flash memory over EPROM

(b) Explain Flash me
(6 Marks)

and EEPROMs.

(c) Explain SRAM and DRAM. {10 Marks)

8. Write short notes on any FOUR of the following:
(n) Race around condition
(b) Schmitt triggers
(c) Johnson counter
(d) ROM architecture

(¢) Error detecting codes. (20 Marks)

ok kNN
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Time: 3 hrs.] [Max.Marks : 100
Note: Answer any FIVE full questions.

1. (a) Compare K-map and Quine-Mccluskey methods for simplification of Boolean
expressions. Discuss their merits and demerits. (10 Marks)

(b) Given the function T(w,z,y,z) = £(1,3,4,5,7,8,9,11, 14, 15).
Use K-map to determine the set of all prime implicants. Indicate essential
prime implicants. Find three distinct minimal expressions for T. (10 Marks)
2. (a) Using tabulation method, determine the set of prime implicants for the function
flw,z,y,2) = %(0,1,2,5,7,8,9,10,13,15)

and hence obtain the minimal form of the given function, employing decimal
notation. (10 Marks)

(b) Implement the following function with i) NAND gates ii) NOR gates use only
four gates. Only normal inputs are available.
F=Wlzz+Wlyz +zlyz! + Wazylz
d = Wyz. (10 Marks)

3. (a) Design a full adder. Give the truth table, simplified expressions and circuit
diagrams. (6 Marks)

(b) Design a combinational logic circuit whose input is a 4-bit binary number and
whose output is the 2's complement of the input number. Implement by using

suitable gates. (8 Marks)
(c) Show that Ae BeC e D = %(0,3,5,6,9,10,12,15) (6 Marks)
4. (a) Explain a 4-bit parallel adder with carry look ahead scheme. { Marks)

(b) Implement the following function with a multiplexer.
F(A,B,C,D) = 2(0,1.3,4.8,9,15) (6 Marks)

(c) List the PLA table for the BCD to excess-3 code converter. (e Marks)

5. (a) Explain different types of flip-flops along with their truth table. Also explain the
race-around condition in a flip flop. (10 Marks)

(b) Design the mod-5 synchronous binary counter having the following repeated
binary sequence using J-K filp flops.

0,42, 1,0,0,4.. {10 Marks)

Conti... 2
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6. (a) Write the logic diagram of a 4 bit bidirectional shift register with paEanel load
capability and briefly explain its operations. . T 7 (10 Marks)

(b) Explain Johnson counter with its circuit diagrhi'n,“?tirﬂning diagram -and state
diagram. B , : RO : (10 Marks)

7. (a) With the help of a neat block diagram, briefly discuss the CPU-memory connections.
List the steps that takes place when the CrPU

i) Reads from memory ii) writes into memory. (10 Marks)
(b) Explain the different types of read only memories. Give at least three applications
of ROMs. (10 Marks)
8. Write short notes on :

i)  4-bit magnitude comparator

ii) Schmitt trigger

iii) BCD adder :

iv) Flash memory (5x 4=20 Marks)

%k b NF
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Time: 3 hrs.] (Max.Marks : 100

Note: i) Answer any FIVE full questions.
i1)) Draw figures and truth tables wherever necessary
iii) All questions carry equal marks.

1. (a) Explain the grouping and simplification process in K - maps using the 3 - variable

and 4- variable maps. (6 Marks)
(b) Minimise the following using K — maps:-
i) The S.O.P. expression is given by :-
f(4,B,C,D) =5%"m(0,1,2,2,5,9,14,15) + 5 (4,8,11,12)
ii) The P.O.S expression is given by
f(4,B,C,D)=nM(0,1,2,5,8,9,10)

Implement the minimal expressions thus obtained using basic gates (both normal
and inverted inputs can be used) (14 Marks)

(a) List out the differences between combinational and sequential logic circuits.

(4 Marks)
(b) Determine the set of prime implicants for the given function :-
f(v,w,z,y,2) =Y m(13,15,17,18,19,20,21,23,25,27,29,31)
+ 3 %(1,2,12,2,4) and obtain minimal expression. (16 Marks)

(a) Using truth table and K-map simplification, show the implementation of a
FULL - ADDER is SOP. (10 Marks)

(b) Using truth table and K - map simplification design a BCD to EXCESS - 3 code
converter. Implement the code converter using BASIC GATES (only normal
inputs can be used). (10 Marks)

(a) Implement in FULL - ADDER circuit using a 3 : 8 decoder and two OR - gates.
(10 Marks)

(b) Implement the Booleap function :
f(4,B,C,D) =3%"m(0,1,2,3,4,8,9,14,15) using an 8 : 1 MUX. (10 Marks)

(a) Using logic circuit. truth table and timing diagram explain the operation of a J-K
flip-flop. Show the excitation table and the characteristic equation. (10 Marks)

(b) Design a MOD - 12 asynchronous (ripple) up-counter using J-K. filp flops. Explain
the operation brietly using timing - diagram. (10 Marks)

hs)
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- 6. (a) Design a counter that has a repeated sequence of SIX states as shown in the state
./ ;. diagram. Use JX flip flops.

(10 Marks)

(b) With timing diagram and transition table, explain the operation of a 4 bit SISO

shift register using D - flip flops. (10 Marks)
7. (a) Explain the principle of operation in EPROM and EEPROM. o Marks)
(b) Explain the principle of operation in SRAM and DRAM. (10 Marks)

8. Write short notes on ANY FOUR.
a) J-K master slave flip flop
b) Synchronous counters
¢) Ring counter
d) Monostable multivibrator

e) PROM _ (5% 4=20 Marks)

W% % N*
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Note: 1.Answer any FIVE full questions.

1. (a)
(b)

(c)
(d)
2. (Q)

(b

~—

(c)

3. (a)

(b)

(b)

(©)

S, (a)

()

(_L‘)

2.All questions carry EQUAL marks.

Explain the principle of duality. (4 Marks)
Mention two categories of Boolean expressions based on their structure. Write
these forms for any give three - variable function T'(z,y, z). (8 Marks)
Give the Shanon’s expansion thecorem. (4 Marks)
Explain the exclusive-or-function. © - (6 Marks)

Design an odd parity bit generator using gates for the decimal digits 0 to 9
represented in 84.21 BCD. Give the necessary truth table and draw the logic
diagram. Explain. (8 Marks)
What code is used to label the row headings and columin headings of a Karnaugh
map and why? . (4 Marks)

Using K-map obtain the minimal sum of products and the minimal product of
sums form of the funciton f(a,b,¢,d) = ¥m(1,2,3,5,6,7,8,13) (8 Marks}

Mention one advantage and one disadvantage of the Quine-McCluskey method
for obtaining the prime implicants of a given Boolean funciion. Obtain all the
prime implicants of the function.

f(v,w,z,y,z) = Em(4,5,9,11,12,14,15, 2( ,30) — de(1,17,25,26,31)
Use Quinne-McCluskey metho_d. Do you have any essential prime implicants.
(12 Marks)
In what way MEV-K-map differs from the conventional K-maps? Simplify the
function

J(a,bye,d) = Y (2,3,4,5,13,15) -4 de(8,9,10,11)

using a two variable MEV—K-map (8 Marks!
With the aid of a neat civcuit diagram explain the operation of a 2-input TTL nand
pate with totem output. {8 Marhs

Discuss how a resistor could be constructed using NOSFET. Give the resistor
characteristics. . {6 Marks!
Draw the NMOS as well as PMOS circuit diagrams to realise a NAND gate. Give
the relevant truth tables. , (6 Masks!

Explain a -t bit parallel adder with the carry look alum schenme. Clearly indicate

how this scheme improves the performance ot the operation. (10 Marks
With the aid of block dicarams clearly distinguish between a decoder and encoder.
(1 MJ:".\.C
Give aclo-FNUN implementation of the three variadt o function
[ Mmoo ih (6 Marxy
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6. (a) Nustrate how a PLA can be used for combinational logic design with reference

to the functions.
fi(a,b,c) = Em(0a1a3’4)

f2(a,byc) = ¥m(1,2,3,4,5) _
Realize the same assuming, that a 3 x 4 x 2 PLA is available. (10 Marks)

(b) Give the details of a master slave S-R flip flop. Draw the logic diagram. LExplain
the flip flop action during the control signal. Also give

the function table.(10 Marks)

7. (a) Draw the block diagram of a mod-7 twisted ring counter and explain its operation.
Give the count sequence table and the decoding logic used to identify the various

states.

(10 Marks)

(b) Construct the excitation table, transition table and state diagram for the Moore

sequential circuit given below:

{10 Marks) .

8. Write notes on:
(a) 1 - bit comparator
(b) Fan - in and Fan out |

(c) Integration levels of IC's
(d) Binary full subtractor.

~

PR 3

(4x5=20 Maks)
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Note: Answer any FIVE full questions.

1. (a)
(b)

(©

(b)

()

3. (a)

(0

State the principle of duality with an examples. (4 Marks)

Prove the following using Boolean theorems.
) (z+T7)(T+Y) +yz=y+z
i) WyzZ+wz+yz+zyz=wvy+twz+z2 (8 Marke)

Transform each of the following canonical expressions into its other canonical
form in decimal notation.

iy f(z,y,2) = ¥m(1,3,5)
i) fl(w,z,y,2) = ©M(0,2,5,6,7,8,9,11,12) (8 Marks)

What are universal gates? Realize the basic gates using them. {4 Marks)

Using graphical procedure, obtain a NOR - gate realization of the Boolean
expression

f(a,b,¢,d) =ad + ad(B +C)
Also explain the steps to be followed in the said procedure. {8 Marks)
Using K-map, determine the minimal sum of product expression and realize the
simplified expression using only NAND gates.

f(w,z,y,z) = ~M(0,2,3,7,8,9,10) (8 Marks)

Using Quenie - McCluskey method and prime implicant reduction, determine the
minimal SOP expression for the following using decimal notations.

f(w,z,y,z) = wM(0,4,5,9)+d(1,7,13) {10 Marks)
(b) Explain the procedure for loading a K-Map using Map entered variable technique
with an example. {6 Marks
For the following single variable entered map, obtain the minimal product of sum
expression (4 Marks)
Wiy
0 00 01 11 10
’: | ’
0 7z o0 7 1
i . 1
1 2 Z | 1 0

Fis. Q. No. 3(c)
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4. (a) Explain a 2-input NAND gate TTL with Totem-pole output with a neat circuit
diagram, . : (7 Marks)
(b) What do you mean by FET? Describe the operation of a n-channel enhancement
type MOSFET with neat diagrams. Write the circuit symbol for the same.(9 Marks)

(c) Write the circuit diagram of a two input CMOS NAND gate. (4 Marks)

5. (a) Design a single decade BCD adder and explain the design methodology in detail.
: (8 Marks)

(b) Implement a full subtracter using a decoder and two NAND gates. (6 Marks)

(c) What is a comparator? Briefly explain the organisation of a 1-bit comparator.
{6 Marks)

6. (a) Implement the following Boolean function using 8:1 multiplexer.
f(w,z,y,2) = Zm(0,1,5,6,8,10,12,15) (6 Marks)
(b) Using PROM realize the following expreésions
f1 = Zm(0,1,3,5,7)
fa =Zm(1,2,5,6) (6 Marks)

(c) Nlustrate the use of PLA for combinational logic design with an example. (8 Marks)

7. (a) Design a mod-5 synchronous binary counter using clocked J-K flip-flops. (10 Marks)

(b) Discuss how excitation tables, state tables and state diagrams are used to analyse
a synchronous sequential network. (10 Marks)

8. Write short notes on :
i) Incompletely specified functions
ii) Irredundant conjunctive expressions
iii) Network terminal behaviour
iv) Race around condition. (4 5=20 Marks)

L I 2
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i
Note: 1.Answer any FIVE full questions.

(a)

(b

{C)

(a)

(L)

(L)

{a)

(b

2.All questions carry EQUAL marks.
Explain the principle of duality in Boolean algebra. Write the duals of the following
Boolean theorems:
) a+b+ab=a+1d
i) a+b+ab =1
i) ab+ bc +ca = bec+<a (§ Marks)
Complement the following Boolean expressions and write them as the sum of
minterms.
) @+b+ctd
ii) ab+ (abed) (6 Marks)
Rewrite the fg;llowing Boolean expressions in the M-notation and simplify :
i) (a+b)(a+c)
i) (a+b)(b+c)(c+a) (6 Marks)

What ia a universal gate? Consider a gate which takes two inputs A and B and

produces an output A - B. Would you consider it a universa! gate? Discuss.
110 Marks)

Get the minimised sum-of products expression for
fla,b,c,d) =3 m(0,1,5,6,7,8,9)
with don’t cares : 5~ m(10,11,12,13, 14,15)
Use Karnaugh map for simplitication. (10 Marks)

Give the truth table for a binary full adder function and obiain the irredundant
disjunctive normal expression for the function. Show how the function could be
realised using NAND gates. {10 Marks!

Use Quine McCluskey method and simplify the following function: f(a,b,c,d) =
Y- m(0,1,2,3,8.9) 110 Marks)
Explain the following properties of integrated circuits of the SSEtvpe (small scale
integration type)

1) Propagation delay

i) Noise margin

i Fan - in

vy Fan-out

Compare TTL and CMOS gates, in respect of these propertios. 110 Marks
With a circuit diagram, explain the operation of the CMO= NAND gate. What
are its advantages over corresponding TTE gates? (10 Marks)

Conhi. .2
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5. (a) Explain clearly the Totem, ole output stage and the Three-state output stage of
a TTL gate. When would the three state stage be useful? (10 Marks)
(L) What is a look-ahead carry adder? Explain the circuit and operation of a 4-bit
binary adder with look-ahead carry. (10 Marks)
6. (a) How would you realise the function

- ABCD + ABC + BC D using an 8-to -1 multiplexer? (10 Marks)
2v (b) Distinguish between PLA and PAL..Show how you would realise
a Boolean function using a PLA. (10 Marks
7. (a) Explain the operation of a simple SR flip flop using NAND gates. {10 Marks!

(b) Draw the circuit and explain a synchronous mod-6 counter using J-K flipflops.
(10 Marks?
8. Design a sequential machine using D-flipflops for realising the state table below.

The machine is of a single input single output type.

Present| Next state Output Z
state | for input x=|for input x=
0 1 0 1
A B C 0 0
B A A 0 1
C D A 0 1
D A D 0 1
Indicate the state transition diagram. Does the state assignment. Work out the
excitation and the output logics? (20 Marksi

*% % *x
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Note: Answer any FIVE full questions.

. 1. (a) Explain Demorgan’s theorems in Boolean Algebra. (4 Marks.
(b) State and explain two applications of shift register. (6 Marks

(c) Design a combinational circuit for 3 bit even-parity generator and implement it
using NAND gates only. (10 Marks)

2. (a) Design BCD to Excess 3 code converter using NOR gates only. (8 Marks:

(b) What is race around condition? Explain how itis eliminated using J-K master-slave
flip-flop.
(12 Marks.

3. (a) Using Quine Mc Clusky tabulation method, obtain the set of prime implicants for
the function

f(a,b,¢c,d) = 2(0,1,4,5,9,10,12,14,15) + 3 ¢(2,8,13)
and hence obtain the minimal form of the given function employing decimal
representation. : (12 Marks:

(b) Design mod-4 ripple up counter with initial state is (011),. Draw timing diagram
for the same. (8 Marks:
4. (a) Simplify the following using VEM technique. Reduce 4 variables to 3 variables
Y=ABCD + ABCD + ABCD
+ABCD + ABCD + ABCD =+ ABCD+ABCD

Implement it using AOI logic. (8 Marks!

(b) Define fan-in and fan out - (4 Marks!

(¢) Explain a two input NAND gate TTL with totem pole output with a neat circuit
“diagram. (8 Marks)

5. (a) Design 3:8 active low output decoder. (7 Marks)
(b) Compare Moore and Meelav models. (8 Marks!

{¢) Construct 8:1 multiplexer using 2:1 multiplexer. (5 Mars

6. (a) lmplement the following multi Boolean function using 3 x 4 x 2 PLA PLD

filas,aycag) = N m(0.1,3,5) and
H,7

fataa,aycay) o ST, ) (5 Marks

() State Shannons expansion theorem and using this theorem expand the following
expression

f b 4oac! 4 Marke

Cont.: 2
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Design a MOD - 4 syncl;ronod,é d_'ovgn._'cqqnter using JK flip flops and implement
it. A A (8 Marks)
Define and explain prime implicate. (5 Marks)
Solve the following expression using Boolean algebra technique
F=AB+A(A+C)+Ae®B (5 Marks)

Derive transition table. State table and state diagram for moore sequential circuit
shown in below figure. 110 Marks

X —

ot T
Explain the working of a CMOS, NOT, NAND and NOR gates. {8 Marks)
Implement the following multi-Boolean function using PROM PLD

filz1,z0) =Z7 + 7

fg(zl,xu) = .’z:! (4 Marks?
f(a,b,c,d) =%5"m(1,2,3,5,6,7,11,12,13,14,15)
for the above expression

i)  Draw the logic diagram using AQOI logic for minimal sum. Obtain minimal
sum using K-map.

ii)  Find all the prime implicants and essential prime implicants. (8 Marks!

X %k XX
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1 a.

Note : Answer any FIVE full questions.
Prove the following :
1) ac+ab+ac+ab=ab
ii) (a+b)ac+ckb+ac)=ab

iii) ab + b€ +ac =ab+bc+ac (10 Marks)
Implement
i) w=xy+Xy using NAND gates
i) w=(x+zfF+INF+X+ ¥) using NAND (06 Marks)
Simplify using Boolean algebra
WXyZ + WXYZ+XZ+ XVZ (04 Marks)

Identify all prime implicants and essential prime implicants of the following
functions using K map.

iy fla, b,c,d)= Zm(0,1.2,5,6,7,8,9,l0,13,14,1 5)

i) fla,b,c,d)=TIm(0,2,3.89,10,12,] 4) (08 Marks)
Find a minimal sum for the following Boolean function using Quine McCluskey
method and prime-implicant table reduction

f(a,b,c.d) = Zm(3,4,5,7,10,12,14,15)+ (2) (12 Marks)

Find the minimal sum and minimal product using MEV. technique using a,b,c as map
variables

f(a,b.c,d)=Im(34.5 78,1 L1213 5) (08 Marks)
Find minimal sum and minimal product for the following function using K-map
f(a,b,c,d)= $m(6,7.9.10,13)+ dc(1.4.5.11] 5) (08 Marks)
Define :
i) Positive logic _
i) Negative logic (04 Marks)

With diagram, define
i) Rise time
i) Fall time
iii) Propagation delay
i) Fan-in

V) Fanout (10 Marks)
Using NMOS draw the circuit for

1) Inverter

i) NOR gate

i) NAND ate (06 Marks)

Draw the circuit diagram for
D 2-input CMOS NOR
) 2-input CMOS NAND (04 M arks)

Conndoo-
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5 a. Construct 16:1 multiplexer using 4 tol and 2 tol multiplexer. (04Marks)

b. Implement the following using 4x4 PROM
Inputng) ()uq““(&,ﬁ,ﬁ,ﬁ)

0 0 0 0 1 1
0 1 0 1 0 0
1 0 0 1 0 0
1 1 1 1 0 0 (04 Marks)

c. Implement f (a,b,c,d) = Em(0,1,5,6,7,9,1 0,1 5) using

i) 8:1 MUX with a,b,c as select lines

i) 4:1 MUX with a,bas select lines (06 Marks)
d. Design a 4 bit parallel fast Jook a head carry generator. (06 Marks)

6 a. Designa synchronous counter using JK flip flops to count in the sequence
0,1,2,4,56,0,1,2....
use state diagram and state table. (08 Marks)
b. Explain TTL with
i) Wired logic
ii) Open collector
iii) Totem pole output (12 Marks)

7 a. Give the logic diagram of
i) SRlatch
ii) Gated D latch
iii) Master Slave JK flip flop

iv) Master Slave SR flip flop (08 Marks)
b. With diagram explain universal shift register. (08 Marks)

c. Explain the working of switch debouncer using SR latch. (04 Marks)

8  Write short notes on :
a. Ripple counter

b. PLA
¢. Ring counter
d. Decoder. : (20 Marks)

%k kkx
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Note : Answer any FIVE full questions choosing at least TIVO
~ questions from each part..

PART — A

e ——————

1 a. Using Karnaugh map simplify the following Boolean expression and give the
implementation of the same using :

1) NAND gates only (SOP form) ii) NOR gates only (POS form)

f(A,B,C,D)= Zm 0,1,2,4,5,12, 14) + dc (8, 10). (08 Marks)
b. Find the prime implicantes for the Boolean expression using Quine Mc Clusky’s method.
Fw,X,Y,Z)=>m (1,3,6,7,8,9, 10, 12, 13, 14). (10 Marks)
¢. Explain the principle of duality. (02 Marks)
2 a. Realize the Boolean expression f(w, x, y,2) = Zm(4,' 6,7, 8,10, 12, 15) using a 4 to 1
line multiplexer and external gates. (08 Marks)
b. Design a 1-bit comparator using basic gates. (05 Marks)
c. Implement the following Boolean functions using an appropriate PLA.
FI(A,B,C)= Zm(O, 4,7); F2(AB,QO)= Zm (4, 6). ' (04 Marks)
d. What are the three different models for wriling a module body in Verilog HDL. Give an
example for any one model. : (03 Marks)
3 a. Explain with example the 2’s complement arithmetic using all the cases. (04 Marks)
b. Draw a block diagram of a 4 — bit adder — subtract circuit using full adder and give a brief
description. (04 Marks)
c. Design a 2-bit fast adder. Give its implementation using gates. - (08 Marks)
d. Write a HDL code for a full adder. (04 Marks)
4  a. Write the.characteristic of an idecal clock. (06 Marks)

b. With the help of a block diagram, explain the working of a JK Master — Slave flip — flop.
(08 Marks)

c. Show howa SR flip — flop can be converted to a JK flip — flop. (06 Marks)
PART - 1B

5 a. Distinguish between a ring counter and a Johnson counter. (04 Marks)

Explain the working of a 3-bit asynchronous down counter. (06 Marks)

c¢. Design a synchronous mod — 5 up counter using JK flip — flop. Give excitation table of JK

flip — flop, state diagram and state table. (10 Marks)

1of2
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a. Explain the difference between Mealy and hoore models. (04 17
b. Reduce the state transition djagram by row ciimination wethod and implication tn
method.
e
‘l E{f"\"'

(10 afarbs
A T -
c. Design an asynchronous sequential logic cireuit for the state transition dingram shov,

v

Lo
i1
0 e ™Y, O
L \( (MJ ['x")" -
.‘,‘1\ 4 . \,,'/f. » bi
k'\, e
e
4. Draw a 4-bit D/A converter using R/2R resistors and explain its working. (10 Marks)
b. Explain the A/D converter by simultaneous conversion. Draw the block diagram ofa? -
bit simultaneous A/D convertet. o (10 Marks)
2 With the aid of a circuit diagram, explain the operation of a 2 — input TTL NAND gate
with totem — polc outputl. : (08 Marks)
b. Explain the operation of a 2 — input CMOS NOR gate with a help of a circuit diagram
(06 Mi -
c. Write a note on the CMOS characteristics. (06 Moo s

kkkkk
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- ' Max. Mucks: 100
Note : Answer any FIVE full questions, choosing atleast two from each part.
. PART - A
I a. What are universal gates? Implement the following function using universal gates only

«A +B )E)D ' (04 Marks)

b. Simplify the following using K — map F(A, B,C, D) = ABC+ AD +BD +CD + AC + AB.

: (06 Marks)

c. What are the drawbacks of k-map? Simplify the following expression using

Quine — Mc Clusky Method. F(A,B,C,D) = £(1,2,8,9,10.12,13,14). (10 Marks)

a. Show that using a 3 — to — 8 decoder and multi —input OR gate. The following Boolean
expressions can be realized.

F(AB,C)=2m(0,4,6), F,(A,B,C)=3m(0,5), TF(A,B,C)= m(1,2,3,7). (04 Marks)

. Design Decimal — to — BCD encoder? (04 Marks)

c. What are the different types of PLD’s and implement the 7 — segment decoder using PLA?

(08 Marks)
d. Write a verilog code for 4 : 1 multiplexer using case statement. (04 Marks)

1) Perform 8 — bit addition of the decimal numbers — 28 and + 15 in 2’s complement.
if) Perform 8 — bit subtraction of the decimal numbers — 28 and + 65 in 2’s complement.
: (00 Marks)

Time: 3 hrs.

a2

&

b. 1) Find the binary addition of (7510)9 and (538),0 using 16 — bit pumbers.

i) Find the binary subtraction of (200);9 and (125)9 using 8 — bit rumbers. (10 Marks)
¢. Explain the binary Adder — subtracted circuit with an example. (04 Marks)
4 a. Whatis Schmitt trigger? Explain Schmitt trigger transfer characteristic. .. (10 Marks)

b. Explain the different types of flip fops along with their truth table. Also explain the race —
around condition in a flip flop.

¢. Differentiate between combinational circuit and sequential circuit. (10 Marks)
PART - B
5 a. Explain a4 -bit serial input shift registers in detail and give its tiiming diagram. (10 Marks)
b. Design a mod — 5 synchronous up counter using JK flip flop. (10 Marks)
6 a. Explain Moore model with state synthesis tablc and also obtain the circuit diagram for
Moore model. - (10 Marks)
b. Design an asynchronous sequential logic circuit for state transition diagram shown in Fig.
- Q6(b).
|l
Y

Fig. Q 6(b) (10 Marks)

7 a. Whatis a binary ladder? Explain the binary ladder with a digital input of 1000. (10 Marks)

b. Explain a 2 — bit simultaneous A/D converter. (10 Marks)

8 a. With a circuit diagram, explain the operation of the CMOS NAND gate. (10 Marks)
b. Explain a 2 —input NAND gate TTL with Toten — pole output with a neat diagram.

(10 Marks)
%ok & ok ok
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Note: Answer any FIVE full questions, selecring
at least TWO questions from eacl pari.
PART - A
1 a  What are universal gates? Realize basic gates using only HAND gates. (05 Marks)
h. Simplify the following logic equation using Karnaugh map and give the implementation of
the simplified expression. F(AB,CD)=Zm(7)+ d(10,11,12,13, 14,151 (05 Marks)
o. Give simplified logic equation using Quine:McClusky method far the following Boolean
function. F(AB,CD)=2m (0,1,2,3.10,11,12,13,14,15) (10 Marks)
) a. Design a 32-to-1 multiplexer using two 16-to-1 multiplexer and one 2-to-1 multiplexer.
' (05 Varks)
k. Show how two 1-to-16 demultiplexers can be connected to geta 1-10-32 deniltiplexer.
‘ ‘ : (05 Diarks)
¢. Give 7-segment decoder using PLA. . (05 Marks)
d. Give verilog HDL code for 4-to-1 multiplexer using conditional ‘assign’ and ‘case
statements. ' ' 4 (05 Marks)
+ a. Explain with an example of 2’s completuent arithmetic wsing all four cases. (04 Marks)
b. Design full — subtractor. ) (06 Marks)
. What is ALU? Show how A>B and A2 B can be generated in 1¢' 74181 ALLL (05 Marks)
d. What is fast adder? Give logic circuit for 2-bit fast adder. (05 Marks)
| a Explain monostable multi-vibrzitpr with circuit diagram and wavelorm. (08 Marks)
h. Realize the sequencial circuit for the stote diagram shown in Fig.Hb). N (06 Viarks)
- N
/,‘ v
({J// \"V';ZN'
' RN
\\‘:’»
Ny S
' AL \}
v W.MW:::*WT*"“""/. s bl " "1
% - {;’)C - C’,J :&: :: gt 4"/
Fig.4(b)
¢. Show how a SR-flip flop can be converted into a T-flip flop. (06 Marks)

ﬁr



PART - I

§ a. Explain 4-bit shift register of serial with timing diagrao. (05 ark o
b.  Explain Ripple counter (Asynchronous counter) with iroth talle and wayelorm, (05 biarks)
¢. Design a self-correcting modulo-6 comter as described i siate sequence of Fio5(e) in

which all the unused state leads 1o state A= 000 SRtk
. (a0
bt
, SR
/v,.v:“\‘ ‘».‘
107)
\\\ O
\»\ o ,
oo -
i A T | S S
QU
Pig.5(c)
6 a. A sequential circuit has one input and one output. The siaie dingram is shown in Fig.6( o\
Design the sequential cireuit with (i} D-flip [lop (i) T-1o flop €0 Marks)
N
) I / f
S
b. Design mealy type sequence detector to detect a serial input scquence of 107, (10 Marv

7 a. Whatis a binary ladder? Explain the binary ladder with a digita! input of 1000, (30 Marks)
b.  Explain with block diagram of successive approximation ADC, . (06 Marks;
¢. Explain accuracy and resolution for A/D converter. (04 Marks)

8 a  With the help of circuit diagram explain the operation of 2-input TTL-NAND pate.(08 Marks)
b. Explain the operation of a 2-input CMOS-NAND gate with the help of a circuit diagram,
" (06 Marks)

N " - oy
c. Give six comparisons of CMOS and TTL families. (06 Marks)
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Third Semester B.E. Degrece Examination, June-July 2009
Logic Design

Time: 3 hrs. ‘ : Max Marls:100
Note: Answer any FIVE full guestions, sel-ciing

at least TWWO questions from each par:.

PART - A

' a  Write the truth table of the logic circuit having 3 inputs A, B & < and the output express

as Y = ABC+ABC. Also simplify the expression using Boolean Algebra and implcmo-ﬁi’,
the logic circuit using NAND gates. _ : {16 Marks)

b.  What is the purpose of using an expander with an AND — OG- INVERT gate” Wrile a logic.

circuit of an expander driving expandable AND —~ OR — INVEET gate. (04 Marks)

c. Simplify the following logic expression using Karnaugh map and also by Quine — McClusky
method. : : ,

f(4, B, C, D)= Zm(], 2,8,9,10,12,13,14) ' (10 Marks)

" a. Write the truth table of a 4-bit Binary to Gray code converter and realize the same using four

74151 ICs ( 8-to-1 multiplexer) (19 Marks)

b. Realize 7-segment decoder using PLA. : © (06 Marks)

c. Write Verilog code for a combinational logic circuit that compires two 4-bit numbers A and
B and generates a 3-bit output Y. The 3 bits of Y represcnt A =13, A> B and A <1},
. (04 Marks)

% a  Show the 8-bit subtraction of these decimal numbers in 2’s complement representation
i) +68, —43 i) +16, -38 {04 Marks)

b. What is a fast adder? Show how two IC 742835 can be connected to add two &-bit numbers.
. : . : (96 Marks)
c. What is an ALU? How A < B function is performed in [C 74181 Also, show how 7 can be

subtracted from 13 using IC 74181. ' (10 Marks)
4 a. Draw carefully the waveforms at points A, B and C in Fig 4(a). {06 Marks)
' 4 ¢
2-MHz. A : C e G
R
“ 5/'!})& Wave [/ ‘/ L
-7 P Qi
05k Ualdor Tl >
R UORPRSES
(2/5 v peak)
o Fig.4(a)
b. Differentiate transparent and gated flip-flops. What are their applications? (04 Marks)
c. Show How to convert D flip-flop to JK flip-flop. ' (30 Marks)
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PART - 1B

Name the four basic types of shift registers, and draw a block dirgram for cach. (94 Marke)

Draw the gates necessary to decode the 16 sfates of a mod- 16 connter 7493, What are
decoding glitches? How to eliminate them? {10 Marks)
What are presettable counters? What is lock out of a counter? Show how to construct a
mod-13 counter using 74163 synchronous binary counter 1€, (46 Marls)

Draw state transition diagram of a sequence detector circuit that detects 11017 from input
data stream using both Mealy and Moore models. (1™ Data bit = 1, 2™ data bit = 1.

3" Data bit = 0 and 4" Data bit = 1). (08 Marls)

Design a parity gencrator using asynchronous sequential logie that gives output = J when it
receives odd number of pulses and output = 0 if the number of pulses rcceived is cven.

(08 Marks)
What are the problems with asynchronous sequeatial circuits” (04 I

What is accuracy and resolution of the D/A converfer? What is the resolution of a 12-bit
D/A converter which uses a binary ladder? If the full-scale oriput is +19V, what is the
resolution in volts? (04 Marks)
Find the following for a 12-bit counter-type A/D converter using a 1-MHz clock:

1) Maximum conversion time

ii) Average conversion time

iil) Maximum conversion rate (06 Marls)
Explain successive approximation A/D converter. ' (10 Marks)
Draw the circuit for a CMOS inverter and explain its working, (06 Marks)

Discuss the features of High-speed TTL, Low-power T'TL an: Gehottky TTL families. -
{06 Marks)
Explain methods for interfacing CMOS devices to TTL devices _ 108 Marks)

ko4 k¥ ¥
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blank pages.
50, will be treated as malpractice.

compulsorily draw diagonal cross lines on the remair:
2. Any revealing of identification, appeal to evaluator and/or equations written eg, 42+8

1. On completing your answ.

important Note:
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Time:
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Library, Mangalorg ¢6CS33
Third Semester B.E. Degree Examination, Dec.09/Jan.10
Logic Design '
3 hrs. : ' Max. Marks:100
Note: Answer any FIVE full questions, choosing at least two Jrom each part.
PART-A
Implement AB+C D with only three NAND gates. Draw logic diagram also. Assume
inverted input is available. (06 Marks)
Reduce the following functions using K-map techmques,
) fP,Q,R,S)=XZm (0, 1,4, 8,9, 10) +d(2, 11)
i) f(A,B,C,D) =IIm (0, 2, 4, 10, 11, 14, 15). (06 Marks)
Reduce the following function by using quine McClusky method
f(A,B,C,D)=Zm (0, 1,2, 3,10, 11, 12, 13, 14, 15). (08 Marks)
Define an encoder. Design a priority encoder the truth table of which is shown in table
Q2(a). The order of priority of inputs is X; > X; > X3
. Inputs Outputs
S X4 X X3 A 3
0 X X X 0 0
1 1 X X 0 1
1 0 1 X 1 0
1 0 0 1 1 1
1 0 0 0 0 | 0
Table Q2(a) (06 Marks)
What is ~magnitude comparator? Write the truth table and circuit diagram of a 1 bit
comparator : h (06 Marks)
Mention different types of ROMS and explain each of them. (03 Marks)
Show the 8-bit addition of following decimal numbers into 2’s compliment representation
i) +125 and - 68 it)+37and - 115  iii)—43 and - 78. (86 Marks)
What is a full adder? Give the truth table of full adder. From thlS truth table design a full
adder circuit. . (73 Marks)
Explain the working of a parallel adder. What are its advantages and disadvantages over a
serial adder‘7 ’ : (06 Marks)
What isa system clock? What are the characteristics of an ideal clock? (06 Marks)
Show how a D flip-flop can be converted to SR flip-flop. (06 Marks)
Explain the working of a JK ﬂlp -flop. Write its truth table, state diagram and excitation
table. * (08 Marks)
PART-B
Name ahd explain in short the four basic types of shift registers and draw a block diagram
for each. N (06 Marks)
Mention the differences between ripple and synchronous counters. (66 Marks)
Design a synchronous mod-3 counter with the following binary sequence using clocked JK
flip-flops. ,
Counter sequence 0, 1, 2, 0, 1, 2. (08 Marks) .
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Write a note on Moore and Mealy rmods’ i rosoe st 0 <l o

Compare the two models.

Draw an ASM chart for a 2-bit countes o . o0 el T
enabled) E = 0 (counting disabled.

Reduce state transition diagram /oo &

i) Row elimination method

i1) Implication table method.

What is the binary ladder? z,,.pl arn the binage wodor o T
What is accuracy and resolutior. of the i e e
converter which uses a ladder pety ekt 17 Ta e
+ 5V, what is the resoluticn in voj1s7 .
Explain continuous A/D convars on withi o - rpmyc

What is a MOSFET? Explain itz sworki o,
Discuss the features of high speed 71 foer o e
Explain method for interfacing MO Coyevr o T (e e
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Third Semester B.E. Degree Examination, May/June 2010
Logic Design ;
Time: 3 hrs. : Max. Marks:100
Note: Answer any FIVE full questions, selecting '
at least TWO questions from each part.
PART - A

1 Simplify the given Boolean function by using K-map method and express it in SOP form.

Realise logic circuit by using NAND gates only.

f(A,B,C D)=Z(m(7 9,10, 11, 12, 13, 14, 15)) (06 Marks)
Simplify following Boolean function by using K-map method in POS form:

f(A,B,C,D)=) m(0,1,2,3,4,5,7) (06 Marks)
Find prime implicants for the Boolean expression by using Quine McClusky method.
f(A,B,C,D)= Z(l, 3,6,7,8,9,10,12,14,15)+d(11,13) (08 Marks)
Define decoder. Draw logic diagram of 3:8 decoder with enable input. (06 Marks)
Implement the given Boolean function by using 8:1 multiplexer.

f(A,B,C,D)= Z(O, 1,3,5,7,11,12,13,14) (06 Marks)
With a neat diagram, explain the decimal to BCD encoder. . (08 Marks)

What are the three different models for writing a module body m verilog HDL? Give

example for any one model. ' (06 Marks)
With truth table and a neat logic diagram, explain full adder implementation. (06 Marks)
Explain how IC 7483 can be used as 4 bit adder/subtractor. (08 Marks)

With transfer characteristic, explain how Schmitt trigger converts a random waveform into a

rectangular waveform. : (06 Marks)
Explain basic S.R flip-flop by using NOR gate. What is the drawback of S-R flip-flop? How
J-K flip-flop is obtained from S-R flip-flop? (08 Marks)
Find out characteristic equations of J-K flip-flop and D flip-flop. (06 Marks)
PART -B
Explain any two types of shift register with waveforms. How Johnson counter is obtained
from shift register? (10 Marks)
Design Mod-6 synchronous counter by using J-K flip-flop. Give excitation table of J-K
flip-flop, state diagram and state transition table. (10 Marks)

Differentiate between Moore and Mealy model of synchronous sequential circuit. (04 Marks)

Reduce the state transition diagram of Mealy model by row elimination method and

1mphcat10n table method. (16 Marks)
State transition diagram. '




058,

Explain with neat diagram, R-2R ladder type 4 bit D to A converter. Find out analog outp
if input 1s 1100 and ''= +5 volts. For 10 bit DAC if full scale output is 10.24 volts, what
resolution? (10 Mark
Explain with a neat diagram, successive approximation typec DAC. (10 Mark

With a neat circuit diagram, explein the operation of a two wput TTL NAND gate wif

tolem pole output. ("8 Mark:

Explain with a neat diagram, CMOS inverter, (06 Mark:

Explain CMOS characteristics. (06 Mark:
* sk ok ok ok
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