ENGINEERING & GENERAL STUDIES

(Competitive Exams)

TEXT BOOKS, IES GATE PSU's TANCET & GOVT EXAMS
NOTES & ANNA UNIVERSITY STUDY MATERIALS

VISIT

www.EasyEngineering.net

AN EXCLUSIVEWEBSITE FOR ENGINEERING STUDENTS &
GRADUATES

ENOSINEERING

@ Apprise Education, Reprise Innovations &

**Note: Other Websites/Blogs Owners Please do not Copy (or) Republish
this Materials without Legal Permission of the Publishers.

**Disclimers : EasyEngineering not the original publisher of this Book/Material
on net. This e-book/Material has been collected from other sources of net.
Downloaded From : www.EasyEngineering.net J,‘


http://easyengineering.net
http://easyengineering.net

Downloaded From : www.EasyEngineering.net

SYLLABUS

EE6301 DIGITAL LOGIC CIRCUITS LTPC 310 4
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Review of number systems, binary codes, error detection and correction codes (Parity and
Hamming code0- Digital Logic Families ,comparison of RTL, DTL, TTL, ECL and MOS
families -operation, characteristics of digital logic family
UNIT Il COMBINATIONAL CIRCUITS
Combinational logic - representation of logic functions-SOP and POS forms, K-map
representations- minimization using K maps - simplification and implementation of
combinational logic - multiplexers and demultiplexers - code converters, adders,
subtractors.
UNIT III SYNCHRONOUS SEQUENTIAL CIRCUITS
Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters -
asynchronous and synchronous type - Modulo counters - Shift registers - design of
synchronous sequential circuits - Moore and Melay models- Counters, state diagram; state
reduction; state assignment.
UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABLE LOGIC
DEVICES
Asynchronous sequential logic circuits-Transition table, flow table-race conditions, hazards
&errors in digital circuits; analysis of asynchronous sequential logic circuits-introduction
to Programmable Logic Devices: PROM = PLA -PAL.
UNIT VVHDL
RTL Design - combinational logic - Sequential circuit - Operators - Introduction to
Packages -Subprograms - Test bench. (Simulation /Tutorial Examples: adders, counters,
flipflops, FSM, Multiplexers /Demultiplexers).

TOTAL (L: 45+T: 15): 60 PERIODS
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AIM &OBJECTIVE OF THE SUBJECT

Aim:

To understand and analyse, linear and digital electronic circuits.

To study various number systems , simplify the logical expressions using
Boolean functions

To study implementation of combinational circuits

To design various synchronous and asynchronous circuits.

To introduce asynchronous sequential circuits and PLCs

To introduce digital simulation for development of application oriented logic
circuits.
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SL No of | Cumulative Book

UNIT Topi
No. Nl = B Hours Hours No.

UNITI NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES

Review of number systems

1 i 1 1A
2 Binary codes 1 2 T2
3 Practice hours 2 4 T2
4 Error detection and correction 1 c T2
UNIT 1 | codes (Parity and Hamming code)
5 Digital Logic Families 1 6 T2
Comparison of RTL, DTL, TTL, ECL
. and MOS families 2 8 1z
. e e
. Opératlor-l, characteristics of digita 5 10 T2
logic family
UNIT II COMBINATIONAL CIRCUITS
8 Combinational logic 1 | T2
UNIT 2
9 Representation of logic functions 1 12 T1
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Sl. . No of | Cumulative | Book
No. A toplas Hours Hours No.
10 SOP and POS forms 1 13 T1
11 Practice hours g 15 T1
12 K-map representations 1 16 T2
1a Minimization using K maps 1 17 T1
14 Practical hours 1 18 11
15 Simplifi?ati(?n and _implementation 1 19 1
of combinational logic
16 Multiplexers and demultiplexers 1 20 T1
17 Code converters 1 21 T1
18 Adders, subtractors 1 22 T2
UNITIII SYNCHRONOUS SEQUENTIAL CIRCUITS
19 Sequential logic- SR, JK i ! 23 T1
20 D and T flip flops 1 24 T1
241 Level triggering and edge triggering 1 25 T1
22 Practice hours & 27 T1
23 Counters 1 28 T2
24 Practical hours L 29 T2
Asynchronous and synchronous
25 i | Epe 1 30 T1
26 Modulo counters 1 31 T2
27 Practice hours 33 T2
28 Shift registers 1 34 T2
59 Design 0.f sy_nchl.“onous i 35 -
sequential circuits
30 Moore and Melay models 1 76 T
31 Counters 1 37 T2
32 e State diagram and state reduction 1 38 T2
33 State assignment. L 39 T2
34 Practical hours . 41 T2
UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABLE
LOGIC DEVICES
35 Asyn?hronous sequential logic 1 42 T2
circuilts
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Sl No of | Cumulative | Book
NIT Topi

No. u opics Hours Hours No.

36 Tranéljaon table, flow table-race 1 43 T2
conditions

37 hazards &errors in digital circuits 1 44 T2

38 ana.lys.is of. asynchronous sequential 1 AS T2
logic circuits

39 | UNIT 4 | Practice hours 2 47 T2

40 1ntr?duct10n to Programmable Logic 1 48 T1
Devices

41 Digital logic families : il 49 T1

42 PROM, PLA and PAL 1 50 T1

43 Practical hours 1 51 .

UNITV  VHDL

44 RTL Design 1 b2 T2

45 Combinational logic 1 53 R5

46 Sequential circuit 1 54 T2

47 UNIT 5 Operators 3 55 T2,R5

48 Introduction to Packages 1 56 T1

49 Sub programs and test bench 1 57 T2, R5

50 Examples: adders, counters 1 58 R5

51 Flip-flops,FSM 1 59 Tl

52 Multiplexers / Demultiplexers 1 60 T2
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UNIT-I NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES
TWO MARKS

1. Define weight and non weighted codes (MAY 2014)
Each digit position of the number represents a specific weight. Example: 8421, 2421.
Non weighted codes are not assigned with any weight to each digit position.
Examples: Excess 3 and gray codes
2. What are error correcting codes? (Nov2011)

Due to presence of noise, when the digital information in the binary form is transmitted from
one circuit or system to another circuit or system an error may occur. This means a signal
corresponding to 0 may change to 1 or vice-versa. To maintain the data integrity between
transmitter and receiver, extra bit or more than one bit is added in the data. These extra bits allow
the detection and sometimes correction of error in the data. Codes which allow only error
detection are called error detecting codes.

3. Mention the important characteristics of digital IC’s? (MAY 2014, MAY2011)
Fan out, Power dissipation, Propagation Delay, Noise Margin, Fan In, Operating temperature.
4. Convert the (101010.1010), numbers with the indicated base to decimal? (May 2015)
(101010.1010), =1*¥25+0%2%+1%23+0%27+1%2'+0%20+1%23+0%2*+1*2'+0%2°=(42.625) ¢
5. Define Unit distance code. (Dec 2015)

The Gray code is a single-step code (i.c. a unit-distance code). It's often used in analog/
digital conversion devices. Adjacent code patterns of Gray code differ in just only one bit to
avoid ambiguity, i.e. consecutive code elements have a hamming distance of one.

6. Define Fan-in and Fan-out? (DEC 2015)

Fan in is the number of inputs connected to the gate without any degradation in
the voltage level.

Fan out specifies the number of standard loads that the output of the gate can drive
without impairment St of its normal operation.

7. What is propagation delay?(MAY 2015)

Propagation delay is the average transition delay time for the signal to propagate from
input to output when the signals change in value. It is expressed in ns.
8. Comparison between Totem pole & Open collector. (Nov 2014)

Totem pole Open collector

Output stage consists of pull-up transistor(Q3), | Output stage consists of pull-down transistor.

diode resistor and pull-down transistor(Q4).

External pull-up resistor is not required. External pull-up resistor is required for proper
operation of gate.

Output of two gates cannot be tied together Output of two gates can be tied together using
wired AND technique.

Operating speed is high Operating speed is low

9. Write the advantages of CMOS family. (May 2013)
1. Consumes less power
2. Can be operated at high voltages, resulting in improved noise immunity
3. Fan-out is more and better noise margin.
10. State the advantages and disadvantages of totem-pole output. (Nov 2011)
Advantages: 1.External pull up resistor is not required and Operating speed is high
Disadvantages: 1. Output of two gates cannot be tied together.

1
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UNIT-II COMBINATIONAL CIRCUITS
TWO MARKS
1. State De Morgan's theorem. (May 2014, Nov 2012)
De Morgan suggested two theorems that form important part of Boolean algebra. The
Complement of a product is equal to the sum of the complements.
(AB)'=A'+B'
The complement of a sum term is equal to the product of the complements.
(A+B)'=AB'
2. Reduce A'B'C' + A'BC' + A'BC (May2015, May 2011)
AB'C'+ ABC'+ ABC=A'C'(B'+B) + ABC
=A'C'+ ABC [A+A'= 1]
=A'(C' + BC) =A’((C’+B)(C’+C)) Since C’+C=1
=A'(C'+B)[A+AB=A+B]
3. What is a karnaugh map? And it limitations
A karnaugh map or k map is a pictorial form of truth table, in which the map diagram is
made up of squares, with each squares representing one minterm of the function.
A limited to six variable map(i.e.) more than six variables involving expression are not
Boolean expression represented in standard form.
4. Convert the given expression in canonical SOP form (Dec 2015, May 2015)
Y=AC+ AB + BC
Y=AC+AB+BC=AC(B+B)»+ AB(C+C)+(A+A")BC
=ABC + ABC'+ AB'C + AB'C' + ABC + ABC' + ABC
=ABC + ABC'+AB'C + AB'C' [A + A =1]
5. Implement EX-NOR gate using only NAND gate. (Nov 2015)
Y= (A+B)’
A

i ] D

TERE{SE-
T

6. Identify the Redundant term for F=B’+A’B+A’C’ using K-map. (Nov 2014)

-
TRl
\_

B

~F=RA+B

The redundant term in given expression is A C.

7. Define multiplexer? And its application. (Dec 2014, May 2013)
Multiplexer is a digital switch. If allows digital information from several sources to be

routed onto a single output line.

30
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Application: It used in route data with in a computer, function generator, used in data
communication for several computers.

8. Draw the truth table and logic gates for Half Subtractor. (Dec 2012)

A | B | BORROW DIFFERENCE 1 A
A o G
N | e
B 2"—’”3 Difference
0 [0 |0 0
0 |1 |1 1 1
100 1 o
11110 0 ’40”; 3 Borrow

9. Define half adder and full adder (Nov 2011)
The logic circuit that performs the addition of two bits is a half adder. The circuit that
performs the addition of three bits is a full adder.

10. Draw the logic gates for Half Adder. (Dec 2012)

A 1

B 74880 )

1

2

—— 3
N
b

SUM

A'B+AB'

CARRY

7406N

AB

11. Differentiate Encoder and Decoder (Nov 2011)

Encoder

Decoder

The output lines generate the binary
code, corresponding to the input
value.

The output lines is activated
corresponding to the binary input.

Input of the encoder is a decoded
information presented as 2" inputs
producing n possible outputs

Input of the decoder is an encoded
information presented as n inputs
producing 2" possible outputs

The input code generally has more bits
than the output code

The input code generally has fewer bits
than the output code

" 12. Write the application of Decoder. (Nov 2014)

Code converters

Address decoding
BCD to 7-segment decoder

Implementation of combinational circuits

3
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UNIT- 2
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U) Reduce HAheo *ouowfng function using k,maf; aprd.
ImPJemant the Sunddon Ub"“j’ NAND

y FCa/B,c,D) = TM (b, 2 3 8,9, 12,1
C ) ) 5 ‘5‘
goln: FAPRIL/MAY o opi8] )

spa i The k-map™fer fowr vorfobles and 4t 15
ploted ace¥ding o given maxtosmg

S‘Gzpfa v Theve aste no iselated ®s

Pr S - Shpa: ANl the 05
o6 | O o o hove  been
o g¥ouped
7 SQPAFt e get
u (e Tlllel  Shwplifred
Q@ uation .
oflo 1o F = ABC + ABD+ AT+ABD

F = (A+BO (A4B+D -
(A+0) « (AxBAD)
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. owgn halfadder , Jull addey ., half Subbractor ang
Full Subtvaetor - [Nov/Dec 215]

Hald, adder é
The otuwt Peﬁtﬁ‘(m Hhe addition of two
bfncoty  digit s catled hath adder.
The tcuth Adble gives the Aelocbon  bebweon
Hhe Foput  and output  variables v holds - addles]

@P@!qrf‘&?;\"m,e Block Sehemodtfc dfaca}?am
Y
fnpui’S Buskpuls
A B | Sum | oy ‘ A1 Mal % L Surn
ol o o < ps 5| adder |y O/Ps
O | | © L
1| o || OI
vl 2 4

k.map simplification for Sum awnd Conrvy

Foy £ar Sl e
AB o YH Eeg : ]__nga d,{CL%XOLm
ol 0| o '?) o @ A
l

S
o | @ o o Bj? v

=1 4t Canye
vy =4B Sum =AB+AB _‘D' J

= A@B
§ ){;aﬁ'\Of)SZ
Lymt‘—n mu}b’d}“ﬂ/?f addSHon  wWe have to add two Kits

j Al ait addiflon.
along  with the canty of previous g p
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Full adder - ) o
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/ ~Frath deble

Block dfagxam

Tnputs Oubplz A
o | [ cin | Sum vy D e
o O D,
i 2 ’ ' z A Fall | sy,
5 [ o l 0 B addey
o ( ! 0 ’ N2
| o o ! O Cout
( o / O |
! 1 O ® |
1 l | | ]!

k map sy plifi cation

G
AQ'«% o) M S AB 30 01 _jie [0
H® o A o I oldT] \l
Tex Sum {%YCUQY%'
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= Cin CABYAR) -+ 0y (ABHAB) ‘ '
= Cin (A @B TCn( A B
= b (A@P+ Tip (ADB)
Sum = AD® R @ Uy

Tmplementation of full -adder
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Cfn
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A Ul addery cap abso be tmpdementad. i
whHh —two  halk adders '

Cout = AB + ACin + B{in

A+ A Cin @«F@—!— B (in CA*FE)
ABYT BB + AB (P 4+ ABCPN s BB CFn
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-
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UNIT-III_ SYNCHRONOUS SEQUENTIAL CIRCUITS
TWO MARKS
1. What is the operation of RS flip-flop?& Disadvantages (May 2014)
When R input is low and S input is high the Q output of flip-flop is set. When R input is
high and S input is low the Q output of flip-flop is reset. When both the inputs R and S are low
the output does not change. When both the inputs R and S are high the output is unpredictable.

The disadvantage of the SR flip-flop is that both inputs shouldn't be HIGH when the
clock is triggered. This is considered an invalid input condition, and the resulting output isn't
predictable if this condition occurs
2. What is edge-triggered flip-flop?(Nov 2015)

The problem of race around condition can solved by edge triggering flip flop. The term edge
triggering means that the flip-flop changes state either at the positive edge or negative edge of
the clock pulse and it is sensitive to its inputs only at this transition of the clock.

3. Draw the state diagram and truth table of SR flip flop. (Nov 2015)

SR=40

SR=00 SR=00
SR=01 QQ Qg SR=10
\% 10
SR-:01

fgp & 'R 9 (G
o HL
:
0
: 6

b

w

gt {3

ey

1 ;
03X TR

e MG

4. Draw the excitable for the conversion of T to D flip flop. (Nov 2014 & May 2015)

Input Present state Next state Flip-flop input
D Q, = S T
o ) O 0 8]
0 1 o 1
o} % g
1 [}
48
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5. Draw the truth table for JK flip flop (May 2013)

1 K Qe Action

0 & Q, No Change
b 1 ¢] RESET

1 G 1 SET

1 ) Q,’ ' TOGGLE

6. Give the characteristic equation and state diagram of JK flip-flop. (May 2012)

Characteristic equation Q,+;=J Q' + K’ Q,

JK=100r 1,1

JK=00 K=0,
P e i %.MNO,«‘“‘MA\.

;‘f \a‘ / kS \‘;
el 'T\NM_M*«:{ ) \%EMN—MNF_ o

JREGTor 11
7. The JK flip-flop is an universal flip-flop. Justify. (Nov 2012)

The JK flip-flop is called an universal flip-flop because it can be easily configured to work
as any other flip-flops such as T flip-flop, D flip-flop and SR flip-flop.

8. Define sequential circuit?(May 2014)

In sequential circuits the output variables dependent not only on the
present input variables but they also depend up on the past history of these input variables.

9. Give the comparison between combinational circuits and sequential circuits.

Combinational circuit Sequential circuit

When the logic gates connected together to | The output is not only depend upon the
produce specified output for the specified in put | input variables and also depend upon past

variables. history of the input variables.
Combinational circuits are not have storage | Sequential circuit have storage elements
elements

There is no clock pulse It have clock pulse
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10. Difference between Moore and Mealy Model.(Dec 2014)

oore Model Mealy Model
Its output is a function of present only It output is a function of present state as
well as present input.
Input changes does not affect the output Input changes may affect the output of the
circuit
It requires more number of states for It requires less number of states for
implementing same function implementing same function

11. Give the comparison between synchronous & Asynchronous counters. (May 2012, 2011)
Asynchronous counters Synchronous counters

[n this type of counter flip-flops are [n this type there is no connection between
Connected in such a way that output of  joutput of first flip-flop and clock input of
1** Flip-flop drives the clock for the next [the next flip — flop

flipflop
All the flip-flops are not clocked All the flip-flops are clocked simultaneously
Simultaneously

12. Define race around condition

In JK flip-flop output is fed back to the input. Therefore change in the output results change in
the input. Due to this in the positive half of the clock pulse if both J and K are high then output
toggles continuously. This condition is called race around condition.

13. Define Dead lock. How it is avoided? (May 2012) (Nov 2014)

In a counter if the next state of some unused state is again an unused state and if by
chance the counter happens to find itself in the unused states and never arrived at a used state
then the counter is called dead lock conditions or lock out conditions.

To avoid lockout, the counter should be provided with an additional logic circuitry which
will force the counter from an unused state to the next state as initial state.

14. How many flip-flops are required to design mod 25 counters? (May 2013)

2">25 n=5
Thus, 5 flip flop are required to design mod 25 counter.

15. Write the rules followed by state assignment (May 2015)
1. States having the same Next states for a given input condition should have assignments

which can be grouped into logically adjacent cell in a K-map.
2. State that are the NEXT states of a single state should have assignment which can be

grouped into logically adjacent cells in a K-map.
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UNIT-IV_ASYNCHRONOUS SEQUENTIAL CIRCUITS & PROGRAMMABLE LOGIC
DEVICES
TWO MARKS
1. Draw the block diagram of asynchronous sequential circuit. (May 2011)

\ ""“"{"‘”":‘:’_' o AR
PRELS 73l Combinational Logic ooutputs
il femory e

internzl states]

Figure 1. Asyncihronous Sequential Circuit

2. When does race condition occur? (May 2013, Dec 2012)

Two or more binary state variables change their value in response to the change in i/p variable

3. What is hazard? And cause for essential hazards, types of hazards. (Nov 2011)
Hazard-unwanted switching transients
Essential hazard- unequal delays along 2 or more path from same input
Types- 1.Static hazard 2.Dynamic hazard

4. Define primitive flow table. (May 2013, May 2012, May 2011)

It is defined as a flow table which has exactly one stable state for each row in the table. The
design process begins with the construction of primitive flow table.

5. Define PROM. (Nov 2015, May 2015)

PROM is Programmable Read Only Memory. It consists of a set of fixed AND gates
Connected to a decoder and a programmable OR array.

6. What is the drawback of asynchronous sequential machines. (May 2014)
Asynchronous circuit responds to all the transient values and problems like oscillations,
critical race and hazards. So asynchronous circuits are difficult to design.

7. What is the difference between flow table and transition table (May 2013)

The difference between flow table and transition table is that the internal states in flow table
are symbolized with letters whereas internal states in transition table are represented by binary
numbers.

8. How does the operation of an asynchronous input differ from that of a synchronous
input? (May 2012) :
In synchronous sequential circuits, memory elements are clocked flip-flops. Hence input
signals can affect memory element at any instant of time.
In asynchronous sequential circuits, memory elements are either un-clocked flip flops or
time delay elements. Therefore in asynchronous sequential circuits change in input signals can
affect memory element at any instant of time.

%3
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9. Write the advantages of PLA. (Nov 2012)

e It’s costliest and complex than PAL and PROMs.
e Both AND and OR arrays are programmable.
e AND array can be programmed to get desired minterms.

10. Draw the block diagram of PLA. (Nov 2014)

-1,
O = o W g
N 1 Input. 1; AND OR
inputs, 271 puffer | : | matrix ;| matrix
g1 - En—‘l ; — P -
= In~1

Sy —] —Fy
S4 T g

Invert Flip-flops/ -F, m
non-invert| : | outeut | outputs

matrix | buffer
St = —

Fm—1
i

OE

{output enable)

11. Compare Pulse mode and fundamental meode. (Nov 2015)

ndamental mode

Ise mode

ly one input variable can change at a given time

ses should not occur simultaneously on two
or more input lines.

uts are levels and not pulses

e input variables are pulses instead of levels

12. What is turing machine. (May 2014)

A turing machine is a general example of CPU that controls all data manipulation
done by a computer, with the canonical machine using sequential memory to store data.

A finite state machine is the mathematical model of computation used to design
both computer programs and sequential logic circuits. It is conceived as an abstract machine

that can be in one of a finite number of states.

13.What are the significance of state assignment?(Nov 2015)
In synchronous circuits state assignments are made with the objective of circuit

reduction. In asynchronous circuits objective is to avoid critical races.

Techniques:
1. Shared row state assignment
2. One hot state assignment.

74
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UNIT-V VHDL
1. What are the various modeling used in Verilog? (Dec 2012, May 2012)
Gate level modeling
Data flow modeling
Structural modeling

2. What is test bench?(Nov 2014)
A test bench is a model which is used to exercise and verify the correctness of a

hardware model. Example : Half Adder, Full Adder etc.
Example: Half adder ,Full adder,etc

3. What are the various operators in VHDL ? (Dec 2015, Dec 2012)
1.Logical operators
2.Relational operators
3.Shift operators
4.Adding operators
5.Multiplying operators
6.Miscellaneous operators

4. What is the need of package declaration? (Nov2014)

There are some declaration which are common across many design units. A package is a
convenient mechanism to store and share such declarations. A set of declarations contained in a
package declaration may be shared by many design units.

5. What are the advantages of hardware language? (May 2014)
e HDLs are used to describe hardware for the purpose of simulation, modeling, testing,
design and documentation.
e HDL makes it easy to exchange the ideas between and designers.
e The HDL represents digital systems in the form of documentation which can be
understood by human as well as computers.

6. Define Packages. (May 2015, May 2011)

A packages is a convenient mechanism to store and share such declarations. A set of
declarations contained in a package declaration may b shared by many design units. It defines
items that can be made visible to other design units.

7. What are the needs of VHDL (May 2013)

The most prominent modern HDLs in industry are Verilog and VHDL. Verilog is one of the
two major hardware description languages (HDLs) used by hardware designers in industry and
academic. VHDL is the other one.

8. When can RTL be used to represent digital systems? (May 2011)
When digital systems are composed of registers and combinational function blocks. The RTL

can be used to represent digital systems.
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5. Draw the truth table for JK flip flop (May 2013)

i K 6 P Action

0 &} Q, No Change
v} 1 0 RESET

i 0 1 ot |

1 : 1 | Q“' | TOGGLE

6. Give the characteristic equation and state diagram of JK flip-flop. (May 2012)

Characteristic equation Qu+1=J Q' + K* Q,

JK=1.0 0or 1.1 ,
JK'—EQU - R Y “‘,}—«\‘é&_’aﬁ
:.,w !>,, ”».(\ y '\)"
[ Q=0 | (Q:’}}
A ,'/ "”‘zm L=

JREG.Tor 1.1
7. The JK flip-flop is an universal flip-flop. Justify. (Nov 2012)

The JK flip-flop is called an universal flip-flop because it can be easily configured to work
as any other flip-flops such as T flip-flop, D flip-flop and SR flip-flop.

8. Define sequential circuit?(May 2014)

In sequential circuits the output variables dependent not only on the
present input variables but they also depend up on the past history of these input variables.

9. Give the comparison between combinational circuits and sequential circuits.

Combinational circuit Sequential circuit

When the logic gates connected together to | The output is not only depend upon the
produce specified output for the specified in put | input variables and also depend upon past

variables. history of the input variables.
Combinational circuits are not have storage | Sequential circuit have storage elements
elements

There is no clock pulse It have clock pulse
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3L Write HOL Hov hald adder

Half adder

library IEEE;
use [IEEE.STD _LOGIC 1164.all;

entity halfadder is
port(
a,b: in STD LOGIC;
S, C:out STD LOGIC );
end halfadder;

architecture half add arc of
halfadder is

begin

S<=a xor b;
C<=aandb;

end half add arc;

1

Half subtractor

s )

library IEEE;
use IEEE.STD LOGIC 1164.all;

entity half subtractor is
port(
a,b: in STD_LOGIC;
diff, borrow: out STD_LOGIC
);

end half subtractor;
architecture half subtractor arc of
half subtractor is

begin

diff <= a xor b;
borrow <= (not a) and b;

end half subtractor arc;
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e HDL Jov Jull adder wWrite Hor Hdor L Sushactor
[NOVIDEC Wo/m]
LAPR&/M&y Q.Dlg]
FULL ADDER FULL SUBTRACTOR

VHDL CODE FOR FULL ADDER

e
B : .
;

A

orF=ABPC
VHDL Code for Full Adder: BORROW = A’B+ B.C+ A'C
library IEEE,; library IEEE;
use [IEEE.STD_LOGIC_1164.ALL; | yse IEEE.STD_LOGIC_1164.all;
entity fulladd is entity full subtractor is
Port (A :in STD_LOGIC; port(
B : in STD LOGIC; a,b,c:in STD LOGIC;
Cin : in STD_LOGIC;
S : out STD LOGIC; difference, borrow : out
Cout : out STD_LOGIC); STD_LOGIC);
end fulladd; end full subtractor;

architecture Behavioral of fulladd is| architecture fullsub of full_subtractor

begin is

begin
S <=A XOR B XOR Cin;
Cout <= (A AND B) difference <= a xor b xor c;
OR borrow <= ((not a) and b)
(Cin AND A) or
OR (b and ¢)
(Cin AND B) ; or
(c and (not a));
end Behavioral;
end fullsub;

Downloaded From : www.EasyEngineering.net

100


http://easyengineering.net
http://easyengineering.net

Downloaded From : www.EasyEngineering.net ~ N

4 wrike HDL:L’ Pegvam  ov cd“‘H'e, HDw  program  Hpr
g1 mutPlexey
i CMAY /TUNE ol -8 demulbiplexer, 5‘
Wov/@e C PIS
8 :1 multiplexer 1:8 Demultlplex
— #‘_—J_} D sz 50
— - Feca R
: = = ) Qixo
0 —JD—L i ————— 1
D S
o ) = )
AlA{B|B{CiC =1 J!_.\ Y5
'ﬁééf :f# Y6
E_J
A c h -
: i/
library IEEE;

use IEEE.STD LOGIC 1164.all;

entity mux8 1 is
port(
d0,d1,d2,d3,d4,d5,d6,d7 : in bit;
s0,s1,s2: in bit;
F: out bit );
end mux8 1;

architecture mux8 larc of mux8 1 is

signal x0,x1,x2,x3,x4,x5,x6,x7 : bit;
begin

x0 <= d0 and(not s0) and (not s1) and (not s2);

x1 <=d1 and (not s0) and (not s1) and s2;
x2 <=d2 and (not s0) and sl and (not s2);
x3 <=d3 and (nots0) and sl and s2;

x4 <= d4 and s0 and (not s1) and (not s2);
x5 <=d5 and sO and (not sl) and s2;

x6 <=d6 and sO and sl and (not s2);

x7 <= d7 and s0 and sl and s2;

F<=x0 or x1 or x2 or x3 or x4 or x5 or x6
or x7,;

end demux1 8arc;

library IEEE,;
use IEEE.STD LOGIC 1164 .all;

entity demux1 8 is
port(
din : in bit;
s0,s1,s2: in bit;
d0,d1,d2,d3,d4,d5,d6,d7 : out bit;
);

end demux1_8;

architecture demux1 8arc of demux1 8 is
begin
d0 <= din and(not s0) and (not s1) and (not s2’

d1 <=din and (not s0) and (not sl1) and s2;
d2 <= din and (not s0) and sl and (not s2);
d3 <=din and (nots0) and sl and s2;

d4 <= din and s0 and (not s1) and (not s2);
d5 <=din and sO and (not s1) and s2;

d6 <=din and s0 and sl and (not s2);

d7 <= din and s0 and s1 and s2;

end demux1_8arc;
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UP countey .

4-Bit Binary Up Counter
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j”: — T b+ b 7 b
’ Sh] LR L 8
! 1
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VHDL Code for 4-bit binary
counter

library ieee;

use ieee.std_logic 1164.all;

use ieee.std_logic unsigned.all;

entity counter is

port(C, CLR : in std_logic;

Q : out std_logic_vector(3 downto
0));

end counter;

architecture bhv _ counter is
signal tmp: std_logic_vector(3
downto 0);

begin

process (C, CLR)

begin

if (CLR="1") then

tmp <= "0000";

elsif (C’event and C="1") then
tmp <=tmp + 1;

end if;

end process;

Q <= tmp;

end bhv _ counter;

€

wvife vhpL pregwam) Hov
MeoD & SYnchvonous Counter.

MOD-6 synchronous
counter [MAY [JNE goi2]

library IEEE;

use IEEE.STD LOGIC _1164.all;
use ieee.std logic_arith.all;

use ieee.std logic unsigned.all;

entity mod6_counter is

port( clk, reset: in STD _LOGIC;
dout : out
STD LOGIC_VECTOR(2 downto

0));

end mod6_counter;

architecture mod6 of mod6_counter
1S
begin

counter : process (clk,reset) is
variable m : integer range 0 to 7
=0;
begin
if (reset='1") then
m :=0;
elsif (rising_edge (clk)) then
m:=m+ |;
end if;
if (m=6) then
m = 0;
end if}
dout <=
conv_std logic_vector (m,3);
end process counter;

end mod6;
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SR FlipFlop
OSA Q1)
noao 0
R no1 0
Q n1ao 1
011 |indeteminate
[ 100 | 1
(clock puke) ;101 0
¢ 90 o
B 111 |indeterminate

VHDL Code for SR FlipFlop
library ieee;

use ieee. std_logic 1164.all;

use ieee. std_logic_arith.all;

use ieee. std_logic unsigned.all;
entity SR_FF is

PORT( S,R,CLOCK: in std_logic;
Q, QBAR: out std_logic);

end SR_FF;

Architecture behavioral of SR_FF is
begin

PROCESS(CLOCK)

variable tmp: std_logic;

begin

if(CLOCK='1"' and CLOCK'event) then
if(S='0" and R='0")then

tmp:=tmp;

elsif(S='1" and R='1")then
tmp:='Z';

elsif(S='0' and R='1")then
=l

else

trmpel";

end if;

end if;

Q <= tmp;

QBAR <=not tmp;

end PROCESS;

end behavioral;

FH%P&{%.

JK-FlipFlop

QJK | Qi)

000 | O

o 001 0
010 | 1

vl 011 1
o100 | 1

—0 199 0
110 | 1

111 0

VHDL Code for JK FlipFlop
library ieee;
ieee. std_logic 1164.all;
use ieee. std_logic_arith.all;
use ieee. std_logic unsigned.all;
entity JK_FF is
PORT( JLK,CLOCK: in std_logic;
Q, QB: out std_logic);
end JK _FF;

Architecture behavioral of JK_FF is

begin
PROCESS(CLOCK)
variable TMP: std_logic;
begin

if(CLOCK='"1" and CLOCK'EVENT) the

if(J='0"' and K='0")then
TMP:=TMP;

elsif(J='1' and K="1")then
TMP:= not TMP;
elsif(J='0"' and K='1")then
TMP:='0";

else

TMP:='1";

end if;

end if;

Q<=TMP;

QB<=not TMP;

end PROCESS;

end behavioral;
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D FlipFlop
D —

ol [

Yl
{>*;DD—J~’

VHDL Code for D FlipFlop

library ieee;

use ieee. std_logic_1164.all;
use ieee. std_logic_arith.all;

use ieee. std_logic_unsigned.all;
entity D_FF 1s

PORT( D,CLOCK: in std_logic;
Q: out std_logic);

end D _FF;

architecture behavioral of D FF 1s
begin

process(CLOCK)

begin

T FlipFlop
T }—\r"‘\
|
ol T
Mg
N\ ‘0—1—
s

if

VHDL Code for T FlipFlop

library IEEE;

use IEEE.STD LOGIC 1164.ALL;
entity T FF is

port(T: in std_logic;

Clock: in std_logic;

Q: out std_logic);

end T FF;

architecture Behavioral of T FF is
signal tmp: std_logic;

begin

if(CLOCK='1" and CLOCK'EVENT) ‘[heBr ocess (Clock)

Q<==D;

end if;

end process;
end behavioral;

begin
if Clock'event and Clock="1' then
if T='0' then
tmp <= tmp;
elsif T='1" then
tmp <= not (tmp);
end if;
end if;
end process;
Q <= tmp;
end Behavioral;

1ok
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(C ommon to Electromcs and Instrument' "tmn Engmeermg and Inst H mentatlon and

Compar : pulsed mode and fundamental mode asynchronous c1rcu1t Pa N 0 7

*1 Llst out the operatdrs present in VHDLP N‘e, q }

e ’“f""’

Th1rd Semester

Electncal and Electromcs Engmeermg

E 6301 — DIGITAL LOGIC CIRCUITS

i -,\Control Engmeermg)

' ;,(Regulatlons 2013)_ ;

'Ansvsfer ALL qiiestions.

ART T (10 ’ “'2

¥

=20 marks)

i PROM? Py Ko 73 e

PART B — (5 x 16 80 marks)

_ Draw the CMOS logm cn‘cmt for NOR gate and. explam 1t_
operatlon. (&
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© ' that was, written into memory
@ ‘1@111}9 410100 and (2) 111

only NAND gates

AR Or’ :
d ; :

. logic gates. Pa Nox L‘f'b :
- (D)

-w1th 8 X1 MUX and external gates

.-YA sequent1a1 circuit with 1

o ,4'-(i) :.»

, +B)X' . g
Draw the loglc dlagz/am, denve

- (ﬁ);
Y
G the tlmmg d1agram P% NO '55

o7 program the fus1b1 5.1 e
-bmary nputs
~ with PROM.

:

9:No': 87

Or
: Explam in detail the RTL des1gn procedure

I‘Smg PLA and PA e
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Pg Noll7Z
NO'IO

F(4,B,0,D)=Em(1341112131415). Py No: L,Jo
wo D ﬂtp flops A and B 1nput *X aind
“."f:}j_,output Y s spec1ﬁed by:l he followmg ‘next state an, ol put o

| ? Not s
state table and state dlagra
Reahze T ﬂ1p ﬂop using JKﬂlp flop. P3 No ‘7I o

De51gn a synchronous decade counter usmg T ﬂlp ﬂ0p and construct

Wnte a VHDL program for 1 to 4 Demux usmg dataﬂow mode

A 12 bit Hammmg code word contammg 8 b1ts of data and 4 parlty

bits is'read from memory. ’What was the original 8 bit data word :
Xf the 12 bit word read out is as -

»10l100 i :

zm(o 8 11, 12 ;’5) + Zd(l 2 4 8 10 14) Pg No‘,_"}’. .
-Des1gn a full subtractor and‘ 1mp1ement usmg loglc gates‘ P3 No (8%:)

' De51gn a 4 bit BCD to exceds 3 code converter and 1mplement usmg < .

®

: ’What is a mu1t1plexer‘7 Implement the followmg Boolean funct1on

5(-8) .

®

lhn

g Pg No 1o/‘

> (11) Wr1te a VHDL program for Full adder ;usmg structural modelhng (8) P%, 'NO l 00
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, Question_ Paper Code : 7712 3 .

 B.E./B.Tech, DEGREE EXAMINATION, APRILMAY 2015.
- Third Semester iy E
Electfioal and Electronies Engineering I0 _ i : -
EE 6301 — DIGITAL LOGIC CIRCUITS ;. i

18 , (Common to Electromcs and Instrumentatlon Engmeenng and Instrumentatmn and

Control Engineering)

(Regulatlon 2013) -

e THeehouss: 4 Sl  Maximum: 100 marks

Answer ALL'questions. :
PART A s (10 X2 = 20 marks)
: 1 ‘ Convert Pg No |
Vi (475 25)8 to its dec1mal equ.walent :

(549 B4)16 to1ts bmary eqmvalent Y. ) i

: 2 ";Deﬁnepropagatmn delay Pg No 1 . \ . f'

3. Convert the given expressmn in canomcal SOP form Pg N 0 30
Y AC +AB+ BC '

4. S1mphfy the expressmn Z=AB+AB.|A (_‘) IDQ N 0‘ 30

‘ 5. Convert T th Flop toD th Flop f) 3 N 61 l,-g

6. : : ‘State the rules for state ass1gnment P9 No ' g o

NoB

i State the dlfference between statlc 0 and stat1c 1 hazal‘d PS
8, 04 What isa PROM" ?3 No: T3
: : 9. "What 1s a package in VHDL" PS No C’

5 10. .'Wnte the behanral modehng code for aD th Flop ?‘3 N O O) tL

7

(o7
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PART 5 (5 i 16 80 marks)

(a)f.. "(‘i) Perform the followmg add1t1on usmg BCD and Excess 3 addltmn L
(205+569) Pg:No: 25‘ v e e e

(1.))/ Encode the b1nary word 1011 mto seven b1t even' arlty Hammmg -
_'».code P9 No Ho o <8), ‘

'1th CH‘Cl,llt schematrc explam the operatmn of a two mput ’I"I‘va . o
: NAND gate W1th totem pole output. P8 N 612 O ’, (10) L

. (11) Compare totem pole and open collector outputs PS N O Ol (6)

“ 1& ’ ’(a)’ @) “"Reduce the followmg funchen using K‘map

f(4,B,C.D)= nM(O2389121315) P%) No 33 T
s (u) Demgn a full adder usmg two ha].f adders and an OR gate ; jk , f(8)» .
e : : : ; : Pﬂ NO’ 35* :
(b) (1)/ Deslgn a BCD to Excess 8 code converter Pg No: L‘P 2. 8y

'8

: (ii)/ rImplement the followmg Boolean £unct10n usmg 8:1 Mux

F(ABCD) Em(01348915) P3 No* L‘.L . A :
e 13, (a) @) Explam the operat1on of a master slaVe JK ﬂlp ﬂ0p Pﬁ No ' 53 ‘ 8)
| s Des1gn a 3-bit b1d1rect10na1 shift reglster\ Pg Ng - b'] C ey

G0

; ] ® v (1)/\{ Design a MOD-5 synchronous counter. us1ng JK flip- ﬂ°Ps P N°; @8)
L4

(i) De81gn a sequence detector to detect the sequence 101 usmg JK flip " .
Top. Pg No: A% - g i

ole) :Des1gn an asynchronous sequentla.l cu'cmt ghat has two 1nputs X, and
Ay and one output Z. When X 0 the nutputr Z is 0. The ﬁrst changei:‘i?
in X2 that occurs. while. X481 w111 cause output. Z to. be 1. The output
“Z wﬂl remam 1 until X, returnstoO FS NO 7-7 o

e

i e e

iy
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Reg. No. Iﬁlsla{ah'-l ‘3:,! \.[olg?s 8{;_‘ K

! Questi_on Paper Code : 97064 |

'B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2014.

Third Semester
Electrical and Electronics Engineering

EE 6301 — DIGITAL LOGIC CIRCUITS

(Common to Electronics and Instrumentatlon Engineering and Instrumentatlon and

Time :

10.

Control anmeermg)
(Regulation 2013)
Threé» hou?s _ - Maximum.: 106 marks
| Answer ALL questions. | |

PART A — (10'x.2 = 20 marks)

Détermine (877),, in Octal and Hexa-Decimal equivalent. Pg . No: |

Compare the totem-pole output with open-collectbr output? P 9- No|

GivenF=B +A’B + A; C: identify the redundant term using K-Map: P3 ‘No!30

G_ive"ohe application each for Multiplexer and Decoder. i i ‘No'30

Show how the JK flip flop can be modified into a D flip flop or a T flipflop. Pg No: L/t 3 |
Differentiate bétw’een Mealy and Moore models. Pﬂ . No: 5 O
that is a deadlock condition? P3 N o! 5 o ‘ o i o

Draw the block d1agram of PLA. PS No: 7L}'

.Wme a VHDL code for 2x1 MUX. P3 No: Qz

State the advantage of package declaratmn over component declaratmn ?3 No:. O{I

tro
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PART B — (5 x 16 = 80 marks)

Given that a frame with bit sequence 1101011011 is transmitted, it

has been received as 1101011010. Determine the method of

detecting the error using any one error detecting code. Pg NO: | 7(8)

Draw the MOS logic circuit for NOT gate and exp’laih its operation. Pg N O &

. Py. No:35

Implement the function F(p,’ q, 1, s) =5 (O, 1:2:4:%, 30, 1%; 12)
~ using Decoder P@ No : Lf-7 } e ) ‘
(i) -

Design a 4-bit Binary to gray code converter and 1mplement it using

. logic gates. P3 No:Lb | 8
De51gn an asynchronous Modulo-8 Down counter using JK flipflops.

~ ] ~ ®

Explam the circuit of a SR flip-flop and explain its operatlon 8)

N
o Py. No:5]

Design synchronous sequential circuit that goes through the count
sequence 1,3,4,5 repeatedly. Use T flip-flops for ﬁgur h}iemgn 2 (8

Explain the various types of triggering with Suitable diagrams.
Compare their merits and dememts _ PR P (8)

Explain the various types of hazards in sequential circuit design and the
methods to ehmmate them. G1ve suitable examples. Pg No-. gq (16)

Or

Describe with reasons, the effect of races in asynchronous sequential
circuit design. Explain its types with illustrations. Show the method of

race-free state assignments vnth examples. Pa No: 8 | (16)

o 97064

(8)
Or
Explain Hamming code with an example. State its advantagee aver
parity codes. P@ No!IOD ; : G
Design a TTL logic circuit for a 3-input NAND gate. Fﬁ N()\Q_(O (8)
Minimize the function F(a, @ d)z Z(O, 4,6,8,09, 10, 12) with
o= 2(2 '13) Implement the function using only NOR gates. 22 (8)
- No: _

De51gn a Full Subtractor and implement it using logic gates. (8)
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15. (a) (i) Explain the digital system design flow sequence with the help of a

flow chart. (8)
(ii) Write a VHDL code for-a 4-bit universal shift register. (8)
- _ Or :
@W{plain the concept of Behavioural modeling and Structural modeling in
Ll VHDL. Take the example of Full Adder design for both and write the
coding. ] T - 3 (16)
: ?g . NTT160 ;

5 | - 97064
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Question Paper Code : 80366

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016.

Third Semester
Electrical and Electronics Engineering
EE 6301 — DIGITAL LOGIC CIRCUITS

(Common to Electronics and Instrumentation Engineering and Instrumentation and

Control Engineering)
(Regulations 2013)

Time : Three hours . Maximum : 100 marks
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"Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Construct OR gate and AND gate using NAND gates.
Convert the following Excess - 3 numbers into decimal numbers.
(a) 1011
(b) 100100110111
Convert the given expression in canonical SOP form
Y=AB+ A'C+ BC
Draw the truth table of 2 :1 MUX.
Differentiate Mealy and Moore model.
Draw the state diagram of JK flip flop.
What is static hazard and dynamic hazard?
Define races in asynchronous sequential circuits.
Write VHDL behavioral model for D flip flop.
Write the VHDL code for a logical gate which gives high output only when both
the inputs are high. '

PART B — (5 x 13 = 65 marks)

>

(@ (@) Explain with an aid of circuit diagram the operation of 2 mput
-CMOS NAND gate and list out its advantages over other logic

families. (10)
- (i) Given the two binary numbers X = 1010100 and Y = 1000011,
perform the subtraction Y- X by using s complements_ (3)

_Or

() () Explain in detail the usage of Hamming codes for error detection

and error correction with an example con51denng the data bits as
0101. (10)

(ii) Convert 23.62510 to octal (baée 8). @)
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Simplify the logical expression using K-map in SOP and POS form

F(AB, C,D)=£m(0, 2, 3,6, 7) + d(810,11,15). (13)
] Or '
Design a full subtractor and realise using logic gates. Also, implement
the same using half subtractors ‘ ' (13)
Design a sequence detector that produces an output ‘1’ whenever the
non-overlapping sequence 101101 is detected. (13) .
(i)  Explain the realization of JK flip flop from T flip flop. - (7
(i) Write short notes on SIPO and draw the output waveforms. (6)

Design an _asynchronou‘é circiit that has two inputs x1-and x2 anc.l one
output 2. The circuit is required to give an output whenever the input -

sequence (0,0), (0,1) and (1, 1) received but only in that order (13)
Or ! _
(i) Design a PLA structure using AND and OR logic for the following
functions. (10)
'F1=2m(, 1,2, 3,4,7 8, 11, 12, 15) -
F2=3>m(23,6,7,89,12,13)
F3= Im (1,3,7,8,11,1215)
F4=m (0,1,4,8,11,12,15) ,
(ii) Compare PLA and PAL circuits. : 3)
Explain in detail the concept of structural modeling in VHDL with an
example of full adder. - ’ {13 .
. ‘Or .
- (i) Write short notes on built- in operators used in VHDL programming. (6)
(i) Write VHDL coding for 4 x 1 Multiplexer. - @)
PART C — (1 x 15 = 15 marks)
Assume that there is a parking area in a shop whose capacity is 10. No

more than 10 cars are allowed inside the parking area and the gate is
closed as soon as the capacity is reached. There is a gate sensor to detect
the entry of car which is to be synchronized with the clock pulse. Design
and implement a suitable’counter using JK flip flops. Also, determine the
number of flip flops to be used if the capacity is increased to 50.
: (15)

.Or

Design a 4 bit code converter which converts given binary code into a
code in which the adjacent number differs by only 1 by the preceding
number. Also, develop VHDL coding for the above mentioned code
converter. (15)

2 . 80366
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Reg. No. :

Question Paper Code : 71764

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017.
Third Semester .
Electrical and Electronics E‘ng‘ineering 7
EE 6301 — DIGITAL LOGIC CIRCUITS

(Common to Electronics and Instrumentation Engineering, Instrumentation and
' Control Engineering)

(Regulations 2013)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

‘1. Reduce a(b+bc)+ab'.

2.  Convert 143,, into its binary and binary coded decimgl eqﬂvaleﬁt.

3. Write the POS .fo.rm of the SOP expression f(x,y,2) = #’yz +xyz' + xj‘z.
4. Design a Hélf Subt-ractor.

: ‘ 5. .Give the char_acteristic equation and characteristic table of a T Flip Flop.
6.  State the differences between Moore and Melay stéte machines.

7. What is a flow table? Give example.

8. 'State the difference between PROM, PAL and PLA.

9.  Give the syntax for package declaration and package body in VHDL.

-

10. Write the VHDL code for a 2 x 1 multiplexer using behavioral modeling.
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PART B — (5 x 13 = 65 marks)

Design a odd-parity hamming code generator and detector for 4-bit
data and explain their logic.

- Convert FACE,, into its binary, octal and decimal equivalent.

Or

‘With circuit schematic explam the working of a two-input

TTL NAND gate.

Compare Totem Pole and open collector outputs.

Reduce the following minterms using Karnaugh — Map

fw,x,5,2)=Xm(0,1,3,5,6,7,8,12,14)+ £d(9,15). (7)

Implement the following function using a suitable multiplexer

f(a’.b: C) = Zm (31 7! 4: 5)- (6)
Or )

Design a 3 x 8 decoder and explain its operation as a minterm

generator. (7)

Design a full adder using only NOR gates. (6)

Draw and explain the operation of a Master — Slave JK Flip Flop.(7)
Design a 5-bit ring counter and .me.l_ltion its applications. (6)
Or

Design a 4-bit parallel-in serlal out shift register using D Flip
Flops. : (7)

Using partitioning minimization procedure reduce the following
state table : _ (6)
Present state = Next state . Output ‘
w =0 w=1 Z

A B C 1
B D F 1
C F E 0
D B G
E F C 0
F E D 0
G F G- 0
2 71764
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A control mechanism for a vending machine accepts nickels and dimes. It
dispense merchandise when 20 cents is deposited ; it does not give change
if 25 cents is deposited. Design the FSM that implements the required
control, using as few states as possible. Find a suitable assignment and

derive next-state and output expressions. (13)

Or

(1) Irhp_lement the following logic and analyse for the pressure of any
hazard f =xx, + ¥ x,. If hazard is present briefly explain the type

of hazard and design a hazard-free circuit. (7)

(1) Implement the following functions using programmable logic array :

f (x,7,2)=Em(0,1.3,5,7) _

f(x,3.2)=Zm(24.6). (6)

Design a 3 -bit magnitude comparator and write the VHDL code to

realize it using structural modeling. (13)
' Or

Design a 4 x 4 array multiplier and write the VHDL code to realize it
using structural modeling. ' (13)

PART C — (1 x-15 = 15 marks)

Design a CMOS inverter and explain its operation. Comment on its
characteristics such as Fan-in, Fan-out power dissipation, propagation
delay and noise margin. Compare its advantages over other logic
families. . : (15)

Or

Write the VHDL code for the given state diagram, using behavioral
modeling. Design it using one-hot state assignment and implement it
using Programmable Array Logic (PAL). (15)

3 71764
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