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ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

(A Unit of Alva’s Education Foundation)
Shobhavana Campus, Mijar-574225, Moodbidri, D.K

Phone: 08258-262725, Fax: 08258-262726
Affiliated to VTU Belagavi and Approved by AICTE, New Delhi, Recognized by Govt. of Karnataka

CALENDAR OF EVENTS (ODD SEMESTER — 2018-19) BE & MBA

VISION OF THE INSTITUTE

“Transformative education by pursuing excellence in Engineering and Management through
enhancing skills to meet the evolving needs of the community”

MISSION OF THE INSTITUTE

e To bestow quality technical education to imbibe knowledge, creativity and ethos to students

community.
e To inculcate the best engineering practices through transformative education.

e To develop a knowledgeable individual for a dynamic industrial scenario. 4
. inculcate research, entrepreneurial skills and human values in order to cater the needs of
. society.

Month Days Activities

w
— Mon | Tue | Wed | Thu | Fri | Sat

15t : Commencement of III, V - Semester

1 2 3 4
BE & III Semester MBA

7 8 9 10 11 6t : Commencement of VII - Semester BE

S 16 17 18 8th : Inauguration Program for I-Semester BE

9th to 30t : Induction Program for I-Sem BE

23 24 | 25

N PN~

15t: : Independence day
2204 :Bakrid

6th, 7th 8th: I.JA Test for III, V — Semester BE

30 31

& III Semester MBA

13tk ; Varasiddhi Vinayaka Vratha
17th, 182 19t ;: [-IA Test for VII-Sem BE

SEP

21st : Last day of Muharram

2nd ; Gandhi Jayanthi ,
8tk : Mahalaya Amavasye

|
B o|e|x|a|n

11tk, 12th, 13th: [-JA Test for I - Semester BE

15te, 16tk, 17t : II-IA Test for III, V -
Semester BE & III Semester MBA

12 OCT

18tk : Ayudhapooja, 19 : Vijayadashami
25tk 26th, 27t ; [I-IA Test for VII - Sem BE
24th ; Maharshi Valmiki Jayanthi

‘.; 22

14 29 30

15t : Kannada Rajyothsava ,

6th ; Naraka Chaturdashi
8th ;: Deepavali, 21st: Id-e-Milad

26t : Kanakadasa Jayanthi
26th, 27th 28tk ; JI-]IA Test for I - Sem BE /

16 NOV

III-IA Test for III, V — Sem BE & III Sem MBA

30t ; Last Working Day of III, V-Semester BE
8 III Semester MBA

1st, 3rd, 4tb; [JI-IA Test for VII - Semester BE

4th ; Last Working Day of VII - Semester BE
25t ; Christmas

27th, 28th, 29t III-IA Test for I - Sem BE

31st: Onwards Crash course for I- Sem BE

15t : Makar Sankranthi

17t : Last Working Day of I-Semester BE
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Shobhavana Campus, Mijar, M

ALVA'’S INSTITUTE OF ENGINEERING & TECHNOLOGY

Moodbidri, D.K - 574225

Phone: 08258-262725, Fax: 08258-262726

Time Table with effect from 01/ 09/2018
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

Academic Year Il

Scheme " Semester ||

Section Il

Chss Cootdinator

2018-19 [ 2017 | 11 | A 101 T _ ‘Ms. SHILPA
9.00 9.55 10.50 | 11.10 12.05 1.00 "3.00 | 4.00 }
To To To To To To To g
9.55 10.50 | 11.10 | 12.05 1.00 2.00 5.00 |
oo = === |
co EM-III € ADE LAB All DSA mm—) '
TUE DSA co DMS USP L l ADE I APT
B
’ ADE DMS R EM-III co U | ¢ ADE LAB A2/ DSA LAB A1
E N
THU DMS DSA ; APT ADE c
|| FRI ADE EM-III USP CPH H
SAT EM-1II DMS DSA co
—
Allocation of Subjects
Il Subjects | Staffs I
J
[ 17maT31 || EM-II | Engg. Mathematics- III | mrs. Ravitha B KB |
I 17CS32 | ADE | Analog & Digital Electronics || Ms. Shilpa SH |
17Cs33 | Dsa | Data Structure & Application Mr. Tahir NH B TNHB |
17CS34 co Computer Organization Ms. Ankitha Shetty AS J
17CS35 USP | Unix Shell Programming Mr. Chanchal Antony CA |
\7CS36 DMS Discrete Mathematical Structure Mrs. Mangala Kini MK
I
; Ms. Shilpa SH
7 | ADE Lab | Anal D El
17CSL3 al alog & Digital Electronics Lab . Mr. Vasudova Shahapur VS
Mr. Tahir NH B TNHB
38 || DSA Lab || Data Structure & Application Lab
ATCHL e [Mr. Venkatesh VKT |
: Constitution of India, Professional
17CPH39 CPH Ethnics & Human Rights Mr. Ajith Kumar AK
INDUSTRY ORIENTED COURSES (IOC)
¢ Mzr. Vasudev Shahapur Vs
APT || Aptituge Ms. Reena Lobo I RL
Ctt | Object Oriented Prog. With C++ | Mr. Hemanth KUMAR N P | HNP
e De ment AL
r Science & Engineestng  /'vc’s Institute of Engg. & Technology,

Dep t. Of
Alvn s Institute of Enocd.

& Technology

Mijar, NIOODBIDRI - -574225

Mijor, MOODBIDRI - 574 225, D.K.




ALVA'’S INSTITUTE OF ENGINEERING & TECHNOLOGY

Shobhavana Campus, Mijar, Moodbidri, D.K - 574225
Phone: 08258-262725, Fax: 08258-262726

Individual Faculty Time Table with effect from 01/09/2018
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

|| Academic Year [ 2018-19 Faculty Name Ms.Shilpa (SH)
Semester OoDD Designation Assistant Professor
9.00 9.55 10.50 11.10 12.05 1.00 2.00 3.00 4.00
Tilme To To To To To To To To To
9.55 10.50 11.10 12.05 1.00 2.00 3.00 4.00 5.00
HF Day
MON <-ADE LAB(A2)->
CPL CPL
@ UE CCEREABALIS LAB I‘ADE(A) LAB |
(B2) (B2)
L
WED | ADE() SCLLLARER)2 U &-ADE LAB(C2)->
N
THU B apE@) | C | wmiasgy | U
R H
FRI | ADE(A) E ADE(A)
| A
SAT K I'
UNITS: Theory: 12 LAB: 18 Others: -- TOTAL UNITS: 30

Allocation of Subjects (Subjects with Subject Code )

18CPS13 || C PROGRAMMING FOR PROBLEM SOLVING

18CPL17 | C PROGRAMMING LABORATORY

17CS32 || Analog & Digital Electronics

17CSL37 | Analog & Digital Electronics Lab

Responsibilities

1 NBA 7tk Criteria

2 Class / EMS Coordinator

el
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Alva's institute of i, Tecinohegy

Mijar, MOODBE Gl - 574

Time Table



Alva’s 1nstitute o1 rngineering & 1'ecnnology

Shobhavana Campus, Mijar, Moodbidri, D.K - 574225

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

Student List : Academic Year 2018-19

III Semester CSE A-Section

S.No USN Name
1. [4AL15CS050 | KiranA S
2. | 4AL16CS047 | Madushree R
3. | 4AL16CS078 | Harshith S
4. | 4AL16CS114 | Thokchom Sanjit
5. | 4AL17CS002 | Ajeyashree K
6. | 4AL17CS003 | Akshat Khandelwal
7. | 4AL17CS004 | Akshata Narayana Hegde
8. | 4AL17CS005 | AmruthaM
9. | 4AL17CS006 | Anilkumar BN b
10. [ 4AL17CS007 | Anusha
11. | 4AL17CS008 | Anvitha Poojary
12. | 4AL17CS009 | Anvitha U
13. | 4AL17CS010 | Apeksha Rajendra Rane
14. [ 4AL17CS011 | Apoorva HP
15. | 4AL17CS012 | Apoorva KN
16. | 4AL17CS013 | ArunaK
17. | 4AL17CS015 | Asha Rudrappa Totagi
18. [ 4AL17CS016 | Ashika
19. | 4AL17CS017 | Ashwini
20. | 4AL17CS018 | Ashwini Shekarappa Jadamali
21. | 4AL17CS019 | Bhramari P Shetty
22. | 4AL17CS020 | Chandana Patil
23. | 4AL17CS021 | Chetana H
24. | 4AL17CS022 | Chethana ]
25. | 4AL17CS024 | D Jasmine Joyline
26. | 4AL17CS025 | Datta Kiran A B
27. | 4AL17CS027 | Dhanya Bhat
28. | 4AL17CS028 | Dheeraj Krishna Devadig
29. | 4AL17CS029 | Dsouza Elston Ronald
30. | 4AL17CS030 | Gayatri V Kamat
31. | 4AL17CS031 | Gowda Roshni Shivprakash
32. | 4AL17CS032 | Harshith C P
33. | 4AL17CS033 | Hemalatha S
34. | 4AL17CS034 | Jagath Haren
35. | 4AL17CS035 | Jayalakshmi M
36. | 4AL17CS036 | Jayraj ChiragKumar shah
37. | 4AL17CS037 | John Alsten Tauro
38. | 4AL17CS038 | K Thrishul
39. | 4AL17CS039 | Kanaka B S
40. [ 4AL17CS040 | KavanaV
41. | 4AL17CS041 | Kavya
42. | 4AL17CS042 | Kavya R Shetty




Student List : Academic Year 2018-19

Alva’s Institurte o1 rngineering & ‘recnnology
Shobhavana Campus, Mijar, Moodbidri, D.K - 574225

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

43. | 4AL17CS044 | Koushik SN
44. | 4AL17CS045 | Lathik Moger
45. | 4AL17CS046 | Likitha M
46. | 4AL17CS047 | M C Suchithra Heggade
47. | 4AL17CS048 | Madan G Gudigar
48. | 4AL17CS049 | Madan Gowda V
49. | 4AL17CS050 | Mhaske Pooja Sambhaji
50. | 4AL17CS051 | Mahek Sabha
51. | 4AL17CS052 | Nagashree Arun M
52. | 4AL17CS053 | Naik Nayana Ganapati
53. | 4AL17CS054 | Nanditha R Shetty -,
54. | 4AL17CS055 | Netra Suresh Gudagamnala
55. | 4AL17CS056 | Pallavi
=] 56. | 4AL17CS057 | Pavana P
57. | 4AL17CS059 | Prajna
58. | 4AL17CS096 [ Soundarya R
59. | 4AL17CS097 | Spoorthi M S
60. | 4AL17CS098 | Spoorthi Balaji
61. [ 4AL17CS114 | Niriksha A

Dept. Of Compi
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avase ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Computer Science and Engineering

4. Department Details

4.1 Preliminary Information

THE VISION

Engendering competent, excellent professionals by transforming the knowledge and computing skills to
individuals through modern innovative tools and techniques;

THE MISSION

1. » To produce skilled, creative software developers through rigorous training.

2. » To conduct specific technical courses to keep abreast to the latest technological developments and
transformations in the domain.

.5 * To establish Industry-Institute Interaction programs to enhance the skills of employability and
entrepreneurship. * To implement the ideas of research and innovations in interdisciplinary domains.

PROGRAM EDUCATIONAL OBJECTIVES

Peo 1 : PEOI1: To provide students with fundamental strength in core disciplines of computer engineering
to solve the problems of computing world.

Peo 2 : « PEO2: To ensure that graduates conquer the difficulties of emerging adaptive technological
changes.

Peo 3 : » PEO3: To prepare students for successful career in the industry of international standard.

PROGRAM OUTCOME'S (PO's) o |

1. Engineering knowledge : Apply the knowledge of mathematics, science, engineering fundamentals,
d an engineering specialization to the solution of complex engineering problems

2. Problem analysis : Identify, formulate, review research literature, and analyze complex engineering

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences

3. Design/development of solutions : Design solutions for complex engineering problems and design

system components or processes that meet the specified needs with appropriate consideration for the public
health and safety, and the cultural, societal, and environmental considerations

4. Conduct investigations of complex problems : Use research-based knowledge and research methods

including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions

5. Modern tool usage : Create, select, and appl
engineering and IT tools includin
understanding of the limitations

¥y appropriate techniques, resources, and modern
g prediction and modeling to complex engineering activities with an .
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THE VISION

Engendering competent, excellent professionals by transforming the knowledge and computing skills to
individuals through modern innovative tools and techniques;

THE MISSION

1. * To produce skilled, creative software developers through rigorous training.

2. » To conduct specific technical courses to keep abreast to the latest technological developments and
transformations in the domain.

.3. * To establish Industry-Institute Interaction programs to enhance the skills of employability and
entrepreneurship. * To implement the ideas of research and innovations in interdisciplinary domains.

PROGRAM EDUCATIONAL OBJECTIVES

Peo 1 : PEO1: To provide students with fundamental strength in core disciplines of computer engineering
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changes.

Peo 3 : « PEO3: To prepare students for successful career in the industry of international standard.
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avase ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

[T —4

Department of Computer Science and Engineering

6. The engineer and society : Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice

7. Environment and sustainability : Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development

8. Ethics : Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice

9. Individual and team work : Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings

10. Communication : Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
.design documentation, make effective presentations, and give and receive clear instructions

11. Project management and finance : Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments

12. Life-long learning : Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change

PROGRAM SPECIFIC OUTCOME’S (PSO's)

PSO 1 : Professional Skills: The ability to understand & implement the computer programs in the areas of
Computer Architecture, System Software, Database Management Systems, Web Design, Multimedia and
Computer Networking.

PSO 2 : PSO2: Problem-Solving Skills: The ability to solve real-world problems by suitable mathematical
model with strong technological concepts in rapidly growing arena of computer technology.

PSO 3 : PSO3: Successful Career and Entrepreneurship: Knowledge in diverse areas of Software
Engineering and Management & Entrepreneurship for IT Industry, conducive in cultivating skills for
successful career development.

el
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Alva’s Institute of Engineering & Technology

Shobhavana Campus, Mijar, Moodbidri, D.K - 574225
Phone: 08258-262725, Fax: 08258-262726

Department of Computer Science and Engineering

SEMESTER III
Course Code:17CS32 [ Course Name: Analog and Digital Electronics
Course Teacher: Mr. Vasudev S Shahapur and Ms. Shilpa
Course Qutcomes: After studying this course, students will be able to:
co Course Outcomes Blooms Level | Targe!
Numbers Level
17CS32.1 Explgin t}}c qperation o_f JFETS x_and MOSFETSs, Operational | Remember (L1) o
Amplifier circuits and their applications Understand (L2)
Describe and interpret different types of combinational logic
circuits by using abridge mapping techniques Viz., Karnaugh | Understand (L2)
17CS32.2 . : Apply (L3) 2
Maps, Quine-McClusky method and develop program using Create (L6)
A— HDL to simulate the behaviour of various logical circuits. e
g Design and Demonstiaie (he Uperation of Decoders, Encoders, Apply (L3)
90832.3 Ml}ltiplexers, A‘dders and Subtra}ctors and. devel_op program Analyze(L4) 2
using HDL to simulate the behaviour of various logical circuits. | *Evaluate (L5)
in the domain of economy, performance and efficiency Create (L6)
Design and implement the working of Latches, Flip-Flops,
registers, counters and develop program using HDL to Ai?lﬂy Hﬁ)
17€$32.4 | simulate the behaviour of various logical circuits within the Fi a]u’:t‘;((w)
realm of economic, performance, efficiency, user friendly and Create (L6)
environmental constraints
Demonstrate the fundamental knowledge of analog and digital Understand (L2)
17CS32.5 | electronics to get different types of analog to digitalized signal Apply(L3) 2
transformation and vice-versa opy
CO-PO/CO-PSO Mapping Matrix:
co PO1 | PO2 | PO3 [ PO4 [ POS [ POG | PO7 | POS | P09 | P010 | FOI11 | FO13 PSO1 | PSO2 | PSOz
Numbers
17Cs32.1 2 1 2 1
| 17cs32.2 2 [ 12T+ 2 2 1
| _lerCs32.3 3 .1 1| 1] 3 2 1
'_*0832.4 3 | 2 1 1 1 1 1 3 2 1
17C832.5 2 2 ' 2 2

' CO-PO/CO-PSO Mapping Matrix Justification: Students to

CO Numbers | Justification
moderately understand the basics of Analog concepts such as MOSFETSs, JFET
17Cs32.1 s )
Opamp etc.
17cs32.2 | describe various digital circuits in depth and implement combinational circuits
' using the concepts Viz., K-map, OM methods and able to develop code in HDL
17CS32.3 design and develop the working of adder, subtractor, decoder, encoder, multiplexer
' strongly for the given problem and able to develop code in HDL
17CS32.4 devise wor_king of Latches, Flip-Flops, registers, counters Strongly and develop
program using HDL
17CS32.5 slightly understand and relate the concept of A/D and D/A conversion.




ANALOG AND DIGITAL ELECTRONICS
[As per Choice Based Credit System (CBCS) scheme]
(Effective from the academic year 2017 -2018)
SEMESTER - 111

Subject Code 17CS32 IA Marks 40

Number of Lecture Hours/Week 04 Exam Marks 60

Total Number of Lecture Hours 50 Exam Hours 03

CREDITS - 04

Module -1

Teaching
Hours

Field Effect Transistors: Junction Field Effect Transistors, MOSFETS, Differences between JFETs
and MOSFETs, Biasing MOSFETs, FET Applications, CMOS Devices. Wave-Shaping Circuits:
Integrated Circuit(IC) Multivibrators. Introduction to Operational Amplifier: Ideal v/s practical
Opamp, Performance Parameters, Operational Amplifier Application Circuits:Peak Detector
Circuit, Comparator, Active Filters, Non-Linear Amplifier, Relaxation Oscillator, Current-To-
Voltage Converter, Voltage-To-Current Converter.

Text book 1:- ChS: 5.2,5.3, 5.5, 5.8, 5.9, 5.1.Ch13: 13.10.Ch 16: 16.3, 16.4. Ch 17: 7.12, 17.14,
17.15,17.18, 17.19, 17.20, 17.21.)

10 Hours

Module -2

The Basic Gates: Review of Basic Logic gates, Positive and Negative Logic, Introduction to HDL.
Combinational Logic Circuits: Sum-of-Products Method, Truth Table to Kamnaugh Map, Pairs
Quads, and Octets, Karnaugh Simplifications, Don’t-care Conditions, Product-of-sums Method,
Product-of-sums simplifications, Simplification by Quine-McClusky Method, Hazards and Hazard
covers, HDL Implementation Models.

Text book 2:- Ch2: 2.4, 2.5. Ch3: 3.2 to 3.11.

10 Hours

Module - 3

Data-Processing Circuits: Multiplexers, Demultiplexers, 1-0of-16 Decoder, BCD to Decimal
Decoders, Seven Segment Decoders, Encoders, Exclusive-OR Gates, Parity Generators and
Checkers, Magnitude Comparator, Programmable Array Logic, Programmable Logic Arrays, HDL
Implementation of Data Processing Circuits. Arithmetic Building Blocks, Arithmetic Logic Unit
Flip- Flops: RS Flip-Flops, Gated Flip-Flops, Edge-triggered RS FLIP-FLOP, Edge-triggered D
FLIP-FLOPs, Edge-triggered JK FLIP-FLOPs.

Text book 2:- Ch 4:- 4.1 to 4.9, 4.11, 4.12, 4.14.Ch6:-6.7, 6.10.Ch8:- 8.1 to 8.5.

10 Hours

Module-4

Flip- Flops: FLIP-FLOP Timing, JK Master-slave FLIP-FLOP, Switch Contact Bounce Circuits
Van.ous Representation of FLIP-FLOPs, HDL Implementation of FLIP-FLOP. Registers: Types o%
Registers, Serial In - Serial Out, Serial In - Parallel out, Parallel In - Serial Out, Parallel In - Parallel
Out, Universal Shift Register, Applications of Shift Registers, Register implementation in HDL,

Counters: Asynchronous Counters, Decoding Gates, Synchronous Counters, Changing the Counter
Modulus.

(Text book 2:- Ch 8: 8.6, 8.8, 8.9, 8.10, 8.13. Ch 9: 9.1 to 9.8. Ch 10: 10.1 to 10.4)

10 Hours

Module-5




Counters: Decade Counters, Presettable Counters, Counter Design as a Synthesis problem, A | 10 Hours
Digital Clock, Counter Design using HDL. D/A Conversion and A/D Conversion: Variable,
Resistor Networks, Binary Ladders, D/A Converters, D/A Accuracy and Resolution, A/D Converter-
Simultaneous Conversion, A/D Converter-Counter Method, Continuous A/D Conversion, A/D
Techniques, Dual-slope A/D Conversion, A/D Accuracy and Resolution.

Text book 2:- Ch 10: 10.5 to 10.9. Ch 12: 12.1 to 12.10

Course outcomes: After Studying this course, students will be able to

* Explain the operation of JFETs and MOSFETSs , Operational Amplifier circuits and their application

* Explain Combinational Logic, Simplification Techniques using Karnaugh Maps, Quine McClusky
technique.

¢ Demonstrate Operation of Decoders, Encoders, Multiplexers, Adders and Subtractors, working of Latches,
Flip-Flops, Designing Registers, Counters, A/D and D/A Converters

® Design of Counters, Registers and A/D & D/A converters

Question paper pattern:
The question paper will have ten questions,
There will be 2 questions from each module. q

Each question will have questions covering all the topics under a module,
The students will have to answer 5 full questions, selecting one full question from each module.

Text Books:
1. Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits, Wiley, 2012.

2. Donald P Leach, Albert Paul Malvino & Goutam Saha: Digital Principles and Applications, 8"
Edition, Tata McGraw Hill, 2015

Reference Books:

1. Stephen Brown, Zvonko Vranesic: Fundamentals of Digital Logic Design with VHDL, 2™ Edition, Tata
McGraw Hill, 2005.

2. R D Sudhaker Samuel: Ilustrative Approach to Logic Design, Sanguine-Pearson, 2010.
3. M Morris Mano: Digital Logic and Computer Design, 10" Edition, Pearson, 2008.
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AIET Lesson Plan & Execution
Name of the Faculty Shilpa
Dept-Sem-Sec : CS-3-4
Date of Commencement 1Aug 2018

Last working day of Semester

? Jtn 2018 7 \ov — 2018

Source Material List

Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits, Wiley,
2012

Donald P Leach, Albert Paul Malvino & Goutam Saha: Digital Principles
and Applications, 8th Edition, Tata McGraw Hill, 2015

R D Sudhaker Samuel: Illustrative Approach to Logic Design,
Sanguine-Pearson, 2010

M Morris Mano: Digital Logic and Computer Design, 10th Edition,
Pearson, 2008

Course Qutcome List

Explain the operation of JFETs and MOSFETs , Operational Amplifier
circuits and their application

Describe and interpret different types of combinational logic circuits by
using abridge mapping techniques viz., Karnaugh Maps, Quine-McClusky
methods and develop program using HDL to simulate the behavior of
various logical circuits.

2 | Page




6‘

Design and Demonstrate the Operation of Decoders, Encoders,
Multiplexers, Adders and Subtractors, and develop program using HDL to
simulate the behaviour of various logical circuits in the domain of economy,
performance and efficiency.

Design and implement the working of Latches, Flip-flops, registers,
counters and develop program using HDL to simulate the behaviour of
various logical circuits within the realm of economic, performance,
efficiency, user friendly and environmental constraints.

Demonstrate the fundamental knowledge of analog and digital electronics to

get different types of analog to digitalized signal transformation and
vice-versa

Subject Name

ANALOG AND DIGITAL ELECTRONICS

3| Page




S e e R T R TR T |

Implementation of Data Processing

Circuits

Method

m n
Planned Execution
Period Source Source
Date Topic material to Date Topic material to
be referred be referred

Module 2

1 1 Aug 2018  [Review of Basic Logic gates TEXT 2 1 Aug 2018 |Review of Basic Logic gates TEXT 2

2 2 Aug 2018  [Positive and Negative Logic TEXT 2 2Aug 2018 |Review of Basic Logic gates TEXT 2

3 3 Aug 2018 |Introduction to HDL TEXT2 3 Aug 2018  |Positive and Negative Logic TEXT 2

4 3 Aug 2018 Sum-of-Products Method, Truth Table TEXT 2 3 Aug 2018 Positive and Negative Logic TEXT 2
to Karnaugh Map

5 7 Aug 2018  |Pairs Quads, and Octets, Karnaugh TEXT 2 4 Aug 2018  |Introduction to HDL TEXT2
Simplifications

6 8 Aug 2018  |Don ’t-care Conditions, Product-of-sums |TEXT 2 7 Aug 2018  [Sum-of-Products Method TEXT 2
Method

7 9 Aug 2018  |Product-of-sums simplifications TEXT 2 8 Aug 2018  |Truth Table to Karnaugh Map TEXT2

8 10 Aug 2018 |Simplification by QuineMcClusky TEXT2 9 Aug 2018  |Pairs Quads, and Octets TEXT2
Method

9 10 Aug 2018 |Hazards and Hazard covers TEXT 2 10 Aug 2018 [Karnaugh Simplifications TEXT 2

10 14 Aug 2018 |HDL Implementation Models TEXT 2 10 Aug 2018 |Karnaugh Simplifications TEXT2

Module 3

11 16 Aug 2018 |[Multiplexers, Demultiplexers, 1-of-16 TEXT 2 11 Aug 2018 |Don ’t-care Conditions TEXT 2
Decoder

12 17 Aug 2018 |BCD to Decimal Decoders, Seven TEXT 2 11 Aug 2018 |Product-of-sums Method TEXT 2
Segment Decoders

13 17 Aug 2018 |Encoders, Exclusive-OR Gates, Parity TEXT 2 16 Aug 2018 |Product-of-sums simplifications TEXT 2
Generators and Checkers

14 21 Aug 2018 |Magnitude Comparator, Programmable |[TEXT 2 18 Aug 2018 |Simplification by QuineMcClusky TEXT 2
Array Logic Method

15 23 Aug 2018 {Programmable Logic Arrays, HDL TEXT 2 21 Aug 2018 |Simplification by QuineMcClusky TEXT 2

4| Page
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Planned Execution
Period Source _ Source
Date Topic material to Date Topic material to
be referred be referred
16 24 Aug 2018 |Arithmetic Building Blocks, Arithmetic |TEXT 2 23 Aug 2018 |Hazards and Hazard covers TEXT 2
Logic Unit
17 24 Aug 2018 |RS Flip-Flops, Gated Flip-Flops TEXT 2 23 Aug 2018 |HDL Implementation Models TEXT 2
18 28 Aug 2018 |Edge-triggered RS FLIP-FLOP TEXT 2 28 Aug 2018 [Multiplexers TEXT 2
19 29 Aug 2018 |Edge-triggered D FLIP-FLOPs TEXT 2 28 Aug 2018 [Multiplexers TEXT 2
20 30 Aug 2018 |[Edge-triggered JK FLIPFLOPs TEXT 2 29 Aug 2018 [Multiplexers, Demultiplexers TEXT 2
Module 4
21 31 Aug 2018 [FLIP-FLOP Timing, JK Master-slave TEXT 2 30 Aug 2018 |Demultiplexers TEXT 2
FLIP-FLOP
22 31 Aug 2018 [Switch Contact Bounce Circuits, TEXT 2 31 Aug 2018 |1-of-16 Decoder TEXT 2
Various Representation of FLIP-FLOPs
23 4 Sep 2018 HDL Implementation of FLIP-FLOP TEXT2 31 Aug 2018 |l1-of-16 Decoder TEXT 2
24 5Sep 2018 Types of Registers, Serial In - Serial TEXT 2 4 Sep 2018 BCD to Decimal Decoders TEXT 2
Out
25 11 Sep2018 |Serial In - Parallel out, Parallel In TEXT 2 5 Sep 2018 Seven Segment Decoders TEXT 2
-Serial Out
26 12 Sep 2018 |[Parallel In - Parallel Out, Universal TEXT 2 6 Sep2018  |Encoders TEXT 2
Shift Register
27 14 Sep 2018 |Applications of Shift Registers, Register |TEXT 2 7 Sep2018  |Exclusive-OR Gates TEXT 2
implementation in HDL
28 14 Sep 2018  [Asynchronous Counters TEXT 2 7 Sep 2018 Parity Generators and Checkers TEXT 2
29 18 Sep 2018 |DecodingGates, Synchronous Counters  |TEXT 2 11 Sep 2018 |Magnitude Comparator TEXT 2
30 19 Sep 2018 |Changing the Counter Modulus TEXT 2 12 Sep 2018  |Programmable Array Logic TEXT 2
Module 5
31 20 Sep 2018 |Decade Counters, Presettable Counters  |TEXT 2 14 Sep 2018 |Programmable Logic Arrays, HDL TEXT 2
Implementation of Data Processing
Circuits

5| Page




Counter Modulus

Planned Execution
Period Source Source
Date Topic material to Date Topic material to
be referred be referred

32 25 Sep 2018  [Counter Design as a Synthesis problem |TEXT 2 14 Sep 2018  [Arithmetic Building Blocks TEXT 2

33 26 Sep 2018  |A Digital Clock TEXT 2 20 Sep 2018  |Arithmetic Logic Unit TEXT 2

34 27 Sep 2018 [Counter Design using HDL TEXT 2 24 Sep 2018  |RS Flip-Flops, Gated Flip-Flops TEXT2

35 28 Sep 2018  |Variable, Resistor Networks, Binary TEXT 2 258ep 2018 |Edge-triggered RS FLIP-FLOP TEXT 2
Ladders

36 28 Sep 2018  [D/A Converters, D/A Accuracy and TEXT 2 27 Sep 2018  |Edge-triggered D FLIP-FLOPs TEXT 2
Resolution

37 30ct2018 A/D Converter-Simultaneous TEXT 2 278Sep 2018 |Edge-triggered JK FLIPFLOPs TEXT 2
Conversion

38 4 0c12018 A/D Converter-Counter Method, TEXT 2 28 Sep 2018 |FLIP-FLOP Timing, JK Master-siave TEXT 2
Continuous A/D Conversion FLIP-FLOP

39 50ct 2018 A/D Techniques, Dual-slope A/D TEXT 2 28 Sep 2018 |Switch Contact Bounce Circuits TEXT 2
Conversion

40 50ct 2018 Dual-slope A/D Conversion, A/D TEXT 2 28 Sep2018 |Various Representation of FLIP-FLOPs, |TEXT 2
Accuracy and Resolution HDL Implementation of FLIP-FLOP

Module 1

41 9 Oct 2018 Junction Field Effect Transistors, TEXT 1 30ct2018 Types of Registers, Serial In - Serial TEXT 2
MOSFETs Out

42 10 Oct 2018 [Differences between JFETSs and TEXT 1 4 Oct 2018 Serial In - Parallel out, Parallel In - TEXT?2
MOSFETs, Biasing MOSFETs Paralle] Out

43 11 0ct2018 [FET Applications, CMOS Devices TEXT 1 50ct2018 Parallel In -Serial Out, Universal Shift TEXT 2

Register
44 120ct 2018  |Integrated Circuit(IC) Multivibrators TEXT 1 50ct 2018 Applications of Shift Registers, Register |TEXT 2
implementation in HDL

45 12 Oct 2018  [Ideal v/s practical Opamp TEXT 1 9 0ct 2018  |Asynchronous Counters TEXT 2

46 23 Oct 2018 |Performance Parameters TEXT 1 90ct2018 DecodingGates, Synchronous Counters |TEXT 2

47 24 Oct 2018 [Peak Detector Circuit, Comparator TEXT 1 10 Oct 2018  [Synchronous Counters, Changing the TEXT 2

6| Page
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Planned Execution
Period Source Source
Date Topic material to Date Topic material to
be referred be referred

48 250ct 2018 [Active Filters, NonLinear Amplifier TEXT 1 11 Oct 2018  [Decade Counters, Presettable Counters TEXT2

49 26 Oct 2018  |Relaxation Oscillator, TEXT 1 120ct 2018  [Counter Design as a Synthesis problem TEXT2
Current-To-Voltage Converter

50 26 Oct 2018  |Current-To-Voltage Converter, TEXT 1 120ct 2018  [Counter Design as a Synthesis problem |TEXT2
Voltage-To-Current Converter

Module 2

51 30 Oct 2018  |Review of Basic Logic gates, Positive TEXT 2 16 Oct 2018 | A Digital Clock, Counter Designusing  |TEXT 2
and Negative Logic, Introduction to HDL
HDL

52 31 0ct 2018 [Sum-of-Products Method, Truth Table TEXT 2 250c1 2018 [Variable, Resistor Neiworks. Resistor TEXT 2
to Karnaugh Map, Pairs Quads, and Newworks
Octets

53 2Nov 2018 |Karnaugh Simplifications, Don "t-care TEXT 2 24 Oct 2018 |Binary Ladders TEXT 2
Conditions, Product-of-sums Method,
Product-of-sums simplifications

54 2Nov 2018  [Product-of-sums simplifications, TEXT 2 30 0ct 2018  |D/A Converters, D/A Accuracy and TEXT 2
Simplification by QuineMcClusky Resolution
Method, Hazards and Hazard covers,
HDL Implementation Models

Module 3

55 7Nov 2018  [Multiplexers, Demultiplexers, 1-of-16 TEXT 2 310ct2018 [A/D Converter-Simultaneous TEXT 2
Decoder, BCD to Decimal Decoders, Conversion
Seven Segment Decoders :

56 9Nov 2018 |Exclusive-OR Gates, Parity Generators |TEXT 2 2Nov 2018 [A/D Techniques, Dual-slope A/D TEXT 2

and Checkers, Magnitude Comparator,
Programmable Array Logic, HDL
Implementation of Data Processing

Circuits

Conversion

7| Page
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Planned Execution
Period Source Saurc_e
Date Topic material to Date Topic material to
be referred be referred

57 9Nov 2018 (RS Flip-Flops, Gated Flip-Flops, TEXT 2 2 Nov 2018  |Dual-slope A/D Conversion, A/D TEXT 2
Edge-triggered RS FLIP-FLOP Accuracy and Resolution

58 13 Nov 2018 |Edge-triggered D FLIP-FLOPs, TEXT 2 5Nov 2018 |Junction Field Effect Transistors TEXT 1
Edge-triggered JK FLIPFLOPs

Module 4

59 14 Nov 2018 [IK Master-slave FLIP-FLOP, Switch TEXT 2 13 Nov 2018 |[Biasing MOSFETs, MOSFETs TEXT |
Contact Bounce Circuits, Various
Representation of FLIP-FLOPs, HDL
Implementation of FLIP-FLOP

60 15 Nov 2012 ISerial In - Serial Out. Serial In - Parallel [TEXT 2 14 Nov 2018 |FET Applications. CMOS Devices, TEXT:1
out, Parallel In -Serial Out, Universal Differences between JFETs and
Shift Register, Register implementation MOSFETs
in HDL

61 16 Nov 2018 |Asynchronous Counters, TEXT 2 17 Nov 2018 |Integrated Circuit(JC) Multivibrators TEXT 1
DecodingGates, Synchronous Counters,
Changing the Counter Modulus

Module 5

62 16 Nov 2018 [Decade Counters, Counter Design as a TEXT 2 19 Nov 2018 |Ideal v/s practical Opamp, Performance |TEXT 1
Synthesis problem, Counter Design Parameters
using HDL

63 20 Nov 2018 |Variable, Binary Ladders, Resistor TEXT 2 20 Nov 2018 |Performance Parameters TEXT 1
Networks, D/A Accuracy and
Resolution

64 22 Nov 2018 |A/D Converter-Counter Method, TEXT 2 21 Nov 2018 |[Peak Detector Circuit, Comparator TEXT 1
Continuous A/D Conversion, A/D
Techniques, A/D Accuracy and
Resolution, Dual-slope A/D Conversion

8 | Page




Planned Execution
Period Source Source
Date Topic material (o Date Topic material to
be referred be referred
Module 1
65 23 Nov 2018 [Junction Field Effect Transistors, TEXT | 21 Nov 2018 [Active Filters, NonLinear Amplifier TEXT I
MOSFETs, Biasing MOSFETs, FET
Applications
66 23 Nov 2018  |Integrated Circuit(1C) Multivibrators TEXT 1 22 Nov 2018 |Relaxation Oscillator, TEXT |
Current-To-Voltage Converter
67 29 Nov 2018  [ideal v/s practical Opamp. Performance  |TEXT | 23 Nov 2018 [Current-To-Voltage Converter. TEXT I
Parameters Voltage-To-Current Converter
68 30 Nov 2018 |Peak Detector Circuit, Comparator, TEXT | 24 Nov 2018 [Review of Basic Logic gates, Positive TEXT2
Active Filiers and Neantive [ooic, Introduction 1o
HOL
69 30 Nov 2018 [Relaxation Oscillator, TEXT 1 29 Nov 2018 |Sum-of-Products Method, Truth Table TEXT?2
Current-To-Voltage Converter, to Kamaugh Map. Pairs Quads. and
Voltage-To-Current Converter. Octets i
NonLinear Amplifier
70 30 Nov 2018 |Karnaugh Simplifications, Don "t-care TEXT2
Conditions, Product-of-sums Method,
Product-of-sums simplifications

9| Page
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e Module | # of Classes Planned Planned Effort (till # of Classes Executed ; o e
e : No. (till date) date) (tiil date) Actual Effort (till date) % Coverag

2 20 18hrs 20min 20 18hrs 20min 100.0

3 20 18hrs 20min 20 18hrs 20min 100.0

4 10 Shrs 10min 10 9hrs 10min 100.0

5 10 Shrs 10min 10 9hrs 10min 100.0

1 10 Shrs 10min 10 9hrs 10min 100.0

Faculty in charge : HO@sﬁa;érlf/é
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ALVA’ s INSTITUTE OF ENGINEERING & TECHNOLOGY MOODBIDRI
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
I - INTERNAL ASSESSMENT

EA gemester +3-CBCS2017 Date:17Sep2018
ubject: ANALOGANDDIGITALELECTRONICS(17CS32) Time:03:00PM-04:30PM
Faculty: Ms Shilpa MaxMarks:30

SRR Answer any_2question(s)

QNo | - Imarks| co |BT/CL
la %fimpllfy )"f(A B,C D) z m(0,1,4.5, 713 15) rd2s, 10) using K«map 5 |co2! L3
1p  Simplify )f‘f(A B c D) =¥ m(2,5,7,8,13,15) + d(0,10) using QM method and draw & Feosl gs
10glc circuit usmg nand gate nnly | |
1 c Explam Posmve and Newauve Loglcs wulh examples ; 4 i coz2i L2
" OR
(i Construct a Dlgual System in whlch the names of week days are glven as lnput in the ' !
form of 3 bits and assign binary values from Sunday=000, Monday=001, Tuesday =010 |
and $0 on up to Saturday = 110. The output of the system must be ‘1’ corresponding to ; :
Aa ' week day name consists of ‘6’ characters or otherwise it is ‘0”. Let 111 = X (Don’tcare | 5 | oo 3
- term). For the abovesystem .;
’ i Write the Truth Table and Boolean Expressions for min. terms, maxterms ! |
il Slmphfv all cancnical min terms Boolean Expression usmgK—map 3
UsmgQMmethod s;mphﬁrtheexpressnonf(A B,C,D)=Ym(0,3,5,6,7,11 14)anddrawthe
2b ‘ 6 Co2 L3
loglc circuit using nor gatconly. -
2c What are 0 Hazard a.nd 1 Hazard ? EXplam how to eliminate Hazards using K-map i 4 co2; L2
* Construct Binary to Gray convertor using basic gate and give simplifedboolean
a ' 5 Co3 L4
: f expressmn for each btt
(”. Iranement y—f(A B C D) Zm(O 2 3 5 7 10 12 13) using 8 1 MuItlplexer w:th the help
6 COo3| L3
of D variable as entered variable.
__; c Construct 16:1 multiplexer using 4:1 and 2:1 multiplexer. 4 Co3! L3
OR
T lainl: 815émuht lexerandshowhowl 8demult1plexercanbeusedtoconstruull 16 N S A
sa (Exp P 5 |Cco3| L4
| demultiplexer. R o
’ Whatlsmagn;tudecomparator?Conslrucl%b:Icomparatonrulhtableanddlawloglc
c1rcu1td1agramforslmphf' edoutputs. i B i 6 CO3| L3
w:{c Wnte a vexlog code for Full .adder circuit and Fuil subtractor c:rcuxt ’ 4 Co3! L3

O, Gy A8
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% ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY, MOODBIDRI
e‘n‘!:x.ﬁ'sﬁ DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

" oul
: Pie 1 - INTERNAL ASSESSMENT SCHEME

Semester: 3-CBCS 2017 Date:17 Sep 2018
Subject: ANALOG AND DIGITAL ELECTRONICS(17CS32) Time:03:00PM-04:30PM
Faculty: Ms. Shilpa Max Marks:30

Mr. Vasudev S Shahapur

Answer any_2 question(s)

Q.No Mar| CO |BT/
ks CL
1a | Simplify y=(A,B,C,D) = ¥ m(0,1,4,5,7,13,15) + d(2,8,10) using K-map. 11+21+ co2 | L3
+
Truth table
4 |5 To Fo T o
0 [0 o [t [1 Y [ v ¥
0 {01 0o [X ‘
0 [of1 11 Jo "
0|1 oo [1 '
0|1 o |1 |1
0 (1 |1 10 |0
0 [ 155 11 ! ]
1 010 |0 | X ]
1 {ofo 1 To
1 o1 {0 [X
1 [0 |11 To
1 {11010 [o
1 {1 (o111
1 |11 [0 Jo
1|1 [1 |1 |1
N cn
AR \ C’D’ COD CD CD’
AP T T 11 o | x
B
o | ) 1{l o
AB |
0 ] 1l o
AB’
X 0 0 X
Y=A’C’ +BD




1lb

Simplify Y=fAB,CD) =73 m(2,5,7,8,13,15) + d(0,10) using QM method and draw logic
circuit using nand gate only.

A B[C[D Y
0 {0 Jo o [x
0 10 [o |1 To
0 10 [1 o1
0 1o (1 |1 7o
0 11 oo To
0 |1 ]o |1 |1
0 i1 110 o
0 (1 |1 1 T]1
1 {00 [0 [1
1 0o 1 o
L3007 X
1 10 J1 |1 |0
1 1110 fo [0
L1 Lo |12
1 [1 ]J11]0]0
LRl Rt
Stage 1 Stage 2 Stage 3 Stage 4
0000 (0) 00_0(0,2) _0.0(0,2,8,10) _0.0(0,2,8,10)
_000 (0,8) _0.0(0,8,2,10) _1_1(5,7,13,15)
0010 (2)
1000 (8) _010(2,10) _1_1(5,7,13,15) ,.
- 100 (8,10) _1_1(5,13,7,15) -
0101 (5) 01_1(5,7)
1010 (10) _101(5,13)
_111(7,15)
0111 (7) 11_1(13,15)
1101 (13)
1111 (15)
Prime implicates | 2 5 7 8 13 15
B’D? * *
BD * * * *

Therefore essential prime implicants are :

Y=B'D’ + B
L) 'i'D

19[e
1

142+
141+

coz2
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d‘

Explain Positive and Negative Logics with examples.

In pos‘itive logic a binary 0 represents low voltage and a binary | for high voltage. In
ve logic where binary stands for high voltage and binary 1 for low voltage.
Example

negati

?061 Tive oR

[ SR

—

Negalive AND
An‘OR gate in a positive logic 3stem becomes an AND gate in a negative logic system.
In a positive logic system, binary 0 stands for low and binary | for high. So, we can convert
Table (a) to Table (b). Y is a 1 if either A or B is 1 which is OR gate. In a negative logic
system, binary 1 stands for low and binary 0 for high. With this code, we can convert Table
(a) to Table (c). The output Y is a 1 only when both A and B are 1. This is like an AND gate.

A B Y

Low | Low | Low

Low [ High | High

High | Low High |

High | High
Table (a)

— = lo e |»

Bl | % A
0 |o 1
1)1 1
0 |1 0
| | 0

o 1= e |- |w

Y
1
0
0
0

Taole) Table ( ¢)

2+2

Co2

OR

Ja

Construct a Digital System in which the names of week days are given as input in the form of
3 bits and assign binary values from Sunday=000, Monday=001, Tuesday =010 and so on up
to Saturday = 110. The output of the system must be ‘1’ corresponding to week day name
consists of ‘6’ characters or otherwise it is ‘0”. Let 111 = X (Don’t care term). For the above
system :

i. Write the Truth Table and Boolean Expressions for min terms, maxterms

i. Simplify all canonical min terms Boolean Expression using K-map

i)

—|=|=|=|c|o|o|o|s
ol K= {1 El ) (=] K=l o
—|o|—|o|=|o|=|o|a
x|o|—|olo|o|=[—|

Boolean expression for minterms is
Y=X m (0,1,5) + d(7) OR A’B’C’ + A’B’C +AB’C

Boolean expression for maxterms is : B |
Y=1IM(2,3,4,6) + d(7) | ‘

OR :
(A’+B+C’)(A’+B+C)(A+B’+C’)(A+B+C’)

1+2+

coz2




\‘T\_‘ )

P

AB || 1 |
A'B| 0 | o
AB | 0 IT
AR | o |1

\C' C

Y=A'B"+AC

Using QM method, simplify the expression ‘RA,B,C,D) ‘£Z|n(0,3,5,6,7,l [,14) and draw the

“ logic circuit using nor gate only,
[ATB]c D Y Stage | Stage 2
0 10 |0 [0 [1 0000 (0) 0_113,7
0 JoJo |1 [0 _011 (3,11
; 0 jo]1 [0 (o 0011 (3) 01_1(57
0 10 I J1']1 0101 (5) _110(6,14)
0 |1 oo [o 0110 (6) '
0 (1 (01 |1
0 (1 ]1 [0 ]1 0111 (7)
0t [1]1]1 1011 (11)
1 ]00 o o 1110 (14)
1 {0 ]JO |1 ]oO
1 |0 [1]0 [0
1 JO (1 |1 |1
1 {1]01]0 |0 ;
I |1 (0]1 [0
I |1 |1 |0 [1
I |1 (1 ]1 10
| Prime implicates | 0 3 ‘5 7 11 14
A’CD g
B’CD *
A’BD * *
BCD’ * *
A,B’C,D’ *

A 2}

Therefore essestinal prime implicants are ;
Y=A’B’C’D’+ A’BD + B’CD + BCD’
C LD

142+ CO2
+1+1




for each bit,

Binary Gray

B3 B2 B1 B0 G3 G2 Gl GO
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 1
0 0 1 1 0 0 1 0
0 1 0 0 0 1 1 0
0 1 0 1 0 1 1 1
0 1 1 0 0 1 0 1
0 1 1 1 0 1 0 0
1 0 0 0 1 1 0 0
1 0 0 1 1 1 0 1
1 0 1 0 1 1 1 1
| 0 1 1 1 1 1 0
1 1 0 0 l 0 1 0
1 1 0 l 1 0 1 1
1 1 1 0 1 0 0 1
1 1 1 1 1 0 0 0

What are 0-Hazard and 1-Hazard ? Explain how to eliminate Hazards using K-map L2
Static 1 Hazards

This type of hazard occurs when Y =A+ A’ type of situation appears for a logic circuit for

certain combination of other inputs and A makes a transition | ~ 0. An A + A' condition

should always generate | at the output.

Static 0 Hazards

This type of hazard occurs when Y = A.A' kind of situation occurs in a logic circuit for

certain combination of other inputs and A makes a transition 0 -+ 1. An A.A' condition

should always generate 0 at the output. _

Karnaugh map shown in Fig, which is minimally represented by Y = BC' + AC. The
corresponding circuit is shown in Fig. b. Consider, for this circuit inputB=1and A =1 and
then C makes transition 1 ~ 0. Consider another grouping for the same map in Fig. c. This
includes one additional term AB and now output Y =BC+ AC+ AB. The additional term
AB ensures Y=1forA=LB=1 through the third input of final OR gate and a 1 ~ 0
transition at C does not affect output.

l\& Ce © ,
e I s SO v B
Al SR
c

ABlfL) O }J—
A | L . e

L o]
A& O TRED

%?CQ Cod
+Hozard ree cfreuit
Construct Binary to Gray convertor using basic gate and give simplified Boolean expression ik




T CRRI

K map simplification

B1B0
B3B2 (e oy : ,
BI'BO' B1'B0 BIB0O B1Bo
B3'B2! 0 0 0 0
B3B2 [ o 0 0 0 |
B3B2 1 1 l 1
B3B2' [ ] 1 1 1 fads
B1'B0' B1'B0 BiRBo B1B0'
B3B2'[ o 0 0 0
BB2 [ [1 | 1 N padit il
B3B2 | o 0 0 0
B3B2 [T T 1 1 1]
B1'B0' B1'Bo }3IiB0 BIB?'
BIBY[ 0 [ o \1 1
I 3 Y
B3'B2 1 1 0 0 Gl B2 & i
B3B2 1 ] 0 0
B3B2' [ 0 0 ('l—*r\—'
|
B1'B0' B1'B0 BiBo B1B0'
B3'B2' 0 1 0 1
B3'B2 0 1 0 1
B3B2 0 1 0 1 GO=B1 B0
B3B2' 0 1 0

1 1
*Logic diagram
B3 Gs
-
B2
GO
BO—

81




Implement y=f{A,B,C,D) = ¥m(0,2,3,5,7,10,12,13) using 8:1 Multiplexer with the help of D 1424| co3
variable as entered variable. 1+2
&0
r\\ ey 4
AIBJC[D Y \LBC__ 8¢ pe B
0 [0 o [0 1 A | = \ ‘ B
0 [0 o [1 Jo el s
0 [0 [1 Jo |1 A " \
0 [0 [1 1 [1 0D \ i
0 |1 [0 |0 (0O 8¢ phen D=0
0 |1 [0 ]1 |1 ]aN B ac ne
0 [1 ]11]0 [0 = i o a
0 [T [1 [1 [1 A L% gl e
1 {0 [0 [0 |0 A
dj1 o 1
1o [0 1 o] Lo O ‘
1 [0 |1 |0 |1 z 3%
1 [0 (1 |1 [0 Nee
1 |1 {0 [0 |1
1 |1 [0 |1 |1 Do
1 [1 [T [0 [0 L_ Dy
1 11 [1 |1 |0 5
A i
Ds
AlBLC) ¥ MUX Y
EERR R r—.DA
0]0]1 L
0jl1[0]| D Ds
0[1]1 D e
100 0. _
1 [1 [0 [T L \ \
1[1]1 0 b A\ JB\ C v
D
Construct 16:1 multiplexer using 4:1 and 2:1 multiplexer. 2+2 | CO3
—‘f-’:k
1P AN e
—"“‘.D?— MUY
—t D3 Do _
15‘ A Q44
D, LU
_—.Dq
......—Ds 5
—IDe A’U', } ‘5
)
—iD7 %
5 A i
a1
i - O 1 L |1 VRS
:ﬂ)lb pUX Do
%)
MUK
i VT




G

OR

4a

Explain 1:8 demultiplexer and show how 1:8 demultiplexer can be used to construct
L:16demultiplexer,

Figure shows a I-to-8 demultiplexer. The input bit is labeled D. This data bit (D) is
transmitted to the data bit of the output lines, this depends on the value of ABCD, the
control input. When ABCD = 0000, the upper AND gate is enabled while all other AND
gates are disabled. Therefore, data bit D is transmitted only to the Yo output, giving Yo=D.
If D is low, Yo is low. If D is high, Yo is high, the value of YO depends on the value of D.
All other outputs are in the low state. If the control nibble is changed to ABCD = 1111, all
gates are disabled except the bottom AND gate. Then, D is transmitted only to the Y7 is
output, and Y7= D'C. '

SRS

D

3 e

ey

1 -~—-—\;_3
DeMux [ Va

S3 g

1l Demux

wust
" 1
128 DetAux

&2 |8 [Go

128 e

Deruy .
P ——’y&
oY, 4

it

3+2

CO3

L4
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4 p | What is Magnitude comparator? Construct 2-bit comparator truth table and draw logic
circuit diagram for simplified outputs,

Magnitude comparator is a combinational circuit which takes 2 n bit word as
input and produces 3 outputs namely X>y, X<Y, X=Y.

BI'B0' BI'B0 BIB0  BIB0'

1+142| CO3| L3
+2

[A1]AO0 [ B1 B0 [ASE [A<B A<B
g 01010 0 1 0 AO'AT 0 0 0 0
0] 01 -
; 0l o1 o 8 8 : ALyl oo T

ool 111 0 0 1 AoA1 T[T 1 0 1

_0__ 1 0 0 1 0 0 AOAL TJ 1w 0 (0
0l 1ol 1T o 1 0 U 1)

[ 0l111[of o 0 1 . A>B= AOBI’B01 + A1BI’ +A1A0B0’

ol 1117 o 0 L s

Liof[oT]o 1 0 0 i

1 0 0 1 1 0 0 . BI'B0' BI'B0O BiB0 BiB¢'
11 o1 o 0 1 0 S e e

Llof1 1] o 0 1 Aval' [(] 0 0 0
L{1 oo 1 0 0 Adal [ 1 0 0
111 [Toi 3t 71 0 0 @

LI1[1 1077 [ 0] o | At [0 [0 | (T)[. 0
BERE EaE 1 0 PYYSUN m 0 0] (1Y

B1'B0' Bl'BDI BiB0O  BIB0' e S e Bly@l S
i 1

Aol 0 a 1) ]‘\

A0AL [ 0 I I

A0A1 0 0 a 0

AOAT 0 0 m 0

A<B=A1’A0’B0 +A0’B1B0 + A1’BI
fr Mo By Bo

Yy [¥|Y

D—""D’_'i\ >&

_ f})DD:-\r:[)T =B
D= heD

|

| D
. s




e e e e

Write o verilog code for Full adder circuit and Full subtractor circuit,

Module fulladder (A, B, C, Sum, Carry)
Input: A, B, C:

Qutput: Sum, Carry;
Wire: P, Q, R;

xXor( Sum, A, B, )y
and (P, A, B);

and (Q, A, Q);

and (R, B, Q);

or ( Carry, P, Q, R);
end module

OR

Module fulladder (A, B, C, Sum, Carry)
Input: A, B, C;

Output: Sum, Carry;

assign Sum=(A B ~ C);

assign Carry= ((A&B) | (A&C) | (B&C))
end module

Module fullsubtractor (A, B, C, Diff, Br)
Input: A, B, Ci

Output: Sum, Carry;

Wire: P, Q, R;

xor( Diff, A, B, C);

and ( P, ~A, B);

and (Q, ~A, C);

and ( R, B, C);

or ( Br, P, Q, R);

end module

OR

Module fullsubtractor (A, B, C, Diff, Br)
Input: A, B, C;

Output: Sum, Carry;

assign Diff= (A "B ~ O);

assign Br= ((~A&B) | (~A&C) | (B&C))
end module

242 | co3| L3
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Answer any 2 question(s)
QNo Masks CO ET/CL
1 a Whatis PLA? Design 7-segment decoder using PLA. 5 coz L5 h
Denve the Characteristic equation , excitation table and state diagram for JK flip flop and D 6 CO4 15 1
flip fiop.
D -
" What is decoder? Reallze the follomng func‘uon using 3:8 decoder. 4 CO3 L2
f1(AB,C)=3m(1,2,3 4) and f2(A B C) zm(a 5 7)
OR
< Write a Verilog code for the following.
2 a i) 3:8 Decoder. 5 :CO3 1is6
u) SR fiip flop. )
b Wlth neat loglc dtagram and tmth table explam the worklng of JK mas!er slave ﬂip ﬂop 6 .CO4 - 12
c sthngu:sh between PLA and PAL , t& COo3 14
List the different types of Shlft registers. With an example explam 4 blt Senal In Senal Out 5 e .
{SIS0) register usmg negatjve edge tnggered D fI:p ﬂop . COe4 2
Design Synchronous MOD-7 JK flip flop counter using synthesnzahon along with the hmmg i & 1or -
diagram L8
- SRS - i i
. ¢ Distinguish between combinational circuit and sequential circuit. 4 .CO4 14 i
OR
1T N,:ngpia;n 3 bit bmary Rnpple up counter With lts biock dlagram truth lable and output |
4 a 5 CO4 L2
waveform
’ b Des;gn Synchronous counter for the sef]uences 0—-> 4->1->2->6—->_0 u51ng D ﬁlp ﬂop ! 6 CO4  Lg
" i c Explam ng counter and Johnson counter : 4 'CO4; 12
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__3__1 What is PLA? Design 7-segment decoder using PLA. ! - 5_[co3; L
P \ programmable logic array (PLA) is a kind of programmable logic device used to| 1M
'mplement combinational logic circuits. The PLA has a set of programmable AND
2ate planes. which link to a set of programmable OR gate planes.
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Dcri_vc the Characteristic equation , excitation table and state diagram for JK flip flop and
b | D flip flop. 6 |[CO4| Ls
Characteristic table of JK flip flop
Qi | J | K [Qun JK' JK JK JK
0 0 0 0 1
0Ol ol 1]o Q| 0 0 el 1]
0 | 1 o1 Q. j o [ o[
0 | 1 1
| 0 0 1
| 0 1 0 Qn+l= J in + KI Qn
| l 0 1
I | l 0
: 3M
Excitation Table State Diagram
Qu Qn+l J K )
0 0 0 X
0 I 1 X Ly
l 0 X 1
I 1 X 0
Characteristic table of D flip flop
Qu D Qn+l DI D
0 0 0 . 1
a 0 1
0 1 2 i
I [0 [0 Q | 0 ||1]
| I ]
Qn+l =D
Excitation Table State Diagram
g Qn Qu+l D
0 0 0 D= D=1 D=1 : )\
0 TaLed -
] 0 0 D=0 .
1] I 1
What is decoder? Realize the following function using 3:8 decoder.
f1(A,B,0)=ym(1,2,3,4) and f2(A,B,C)=ym(3,5,7). i 4 |CO3] 12
In digital electronics, a binary decoderis a combinationz;l lqglc circuit that converts
binary information from the n coded inputs to a maximum of 2" unique outputs. 1M
SR | b
o 2R "%
: - el f
R 3 .,q-p—_-———"""‘"_"
decod-ﬁf ‘ _ |
= 5 P
| | -3 r e 3M
ronel




’
'
P —

by RS AR ARG S ]

By, diin o R
e 00 SRR OR 5 |cO3| L6
TMM_LY_‘;M‘OF the following. 2.5M
41 1) 3:8 Decoder,
module module decoder (a,b,c,d0,d1,d2,d3,d4,
decoder(a,b,e,d0,d1,d2,d3,d4,d5,d6,d7); d5,d6,d7);
input a,b,e; input a,b,c;
output d0,d1,d2,d3,d4,d5,d6,d7;  output d0,d1,d2,d3,d4,d5,d6,d7;
assign d0=(~a&~b&~c), reg d0,d1,d2,d3,d4,d5,d6,d7;
assign dl=(~a&~b&c), always @(a or b or c)
assign d2=(~a&b&~c),  case ({a,b,c})
assign  d3=(~a&béc), 0: YO=1;
assign  d4=(a&~b&~c), 1: Y1=1;
assign  d5=(a&~bé&c), 2:Y2=1;
assign  d6=(a&b&~c), 3:Y3=];
assign  d7=(a&b&c); 4:Y4=1;
endmodule 5:Y5=1;
6: Y6=I;
) 7:Y7=1;
N endcase
endmodule
i) SR flip flop. 2.5M
module SRFF( clk, clr, Q)
inputs CIk, clr;
outputs Q;
ooree
always @ (negedege clk or posedge clk)
Q= S|(R'&~Q)
endmodule
With neat logic diagram and truth table, explain the working of JK master slave flip flop.
b - 6 |CO4| L2
- The Master-Slave Flip-Flop is basically a combination of two JK flip-flops connected 2M fras
1 together in a series configuration. Out of these, one acts as the “master” and the other as
a “slave”. The output from the master flip flop is connected to the two inputs of the slaye
Mip flop whose output is fed back to inputs of the master flip flop. In addition to these twol
[Tip-flops, the circuit also includes an inverter. The inverter is connected to clock pulse in|
such a way that the inverted clock pulse is given to the slave flip-flop. 1
Mastur ___Sif:___ IM
: il ! Q 4 Q-
Reset [ K Q [; K Q
Tk D“—[ :
‘ Master-siave JK Flip-Flop



FWOE‘I{ng of a master slave flip flop — §

I~ When the clock pulse goes to I, the slave is isolated; J and K inputs may affect the 2M ;'
state of the system. The slave flip-flop is isolated until the CP goes to 0. When the
CP goes back to 0, information is passed from the master flip-flop to the slave andg_

output is obtained.

2

negative level triggered, so the master responds before the slave.

LI

the clock forces the slave to reset, thus the slave copies the master.
the Negative transition of the clock sets the slave, copying the master.

toggles on the negative transition of the clock.
0. IfJ=0and K=0, the flip flop is disabled and Q remains unchanged.

Truth table

Firstly the master flip flop is positive level triggered and the slave flip flop is

I

IfJ=0 and K=1, the high Q’ output of the master goes to the K input of the slave andf

4. IfJ=1 and K=0, the high Q output of the master goes to the J input of the slave andg

|

5. If J=1 and K=1, it toggles on the positive transition of the clock and thus the sIavef

|
¥
|

|

Parallel In Serial Out, Parallel In Parallel Out.

Serial shift registers can be implemented using any type of flip flops. A serial shift register
implemented using D flip-flops with the serial data applied at the D input of the first flip
flop and serial data out obtained at the Q output of the last flip-flop. At each clock
 {ransition Ibit of serial data is shifted in and at the same instant 1 bit of serial data is shifted
out. For a 4-bit shift register, 8 clock transitions are required to shift in 4-bit data and
completely shift out the 4-bit data.

Example:

J K Q Q' Description E ;
0 0 0 0 No change IM ,
0 0 0 I L 4
0 I 1 0 Reset Q=0 . ’
0 1 0 1 |
I 0 0 ] Set Q=1
I 0 1 0
I [ 0 | Toogle
y | I ] 0
¢ | Distinguish between PLA and PAL. 4 [CO3| L4
PLA PAL o
PLA has both AND gate plane and OR PAL has only AND gate plane is fixed |
| gate planes are fusible links. and OR gate planes is fusible links. ; i
Less flexibility in logic circuit function More flexibility in logic circuit ; |
implementation. function implementation. ,
ILis difficult to manufacture. Simple to manufacture. ‘ R
PLA reduced speed performance PAL has good speed performance. ? 4
The PLA devices are manufacture in PAL devices are manufactured in E 3
larger size smaller size. I’
}
|
a |-List the different types of shift registers. With an example explain 4 bit Serial In Serial Quf 5 5CO4E L2
(SISO) register using negative edge triggered D flip flop. |
The different types of shift registers are Serial In Serial Out, Serial In Parallel Out, 2M !
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| Design Synchronous MOD-7 JK flip flop counter using synthesization along with the
b | timing diagram
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Ihe t,luyllul logic cireuit whose

mttbuts

can be determined  using the logic
function of the current state inputs

The digital logic circuits whose outputy

can be determined using the logic
function of the current state inputs and
ast state ulputq as well,

(0 slore o state inside them,

[his circuit doesn’t have the capability]”

This circuit is uipablc to retain the carlier
stute of the system based on the current
inputs and carlicer states.

(e combinational — circuit
s keontain any memory element,

doesn’l

The sequential circuit contains memory
clements which are capable of storing data
in a digital circuit,

clock

iy feedbucks,

fiicse cireuits ure independent

0? fliu

fhe combinational circuits don t rcqulrv

These circuits use a clock for triggering
_the flip-flops. ; :
‘The sequmtwl circuits  utilize
feedback from the outputs to inputs.
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T O OR
liXplu"ir\wf_lTiT“himu'y Ripple up counter with its block diagram, truth table and output
2 ] a | wavefom, > 04 12
A hin(;u;\' ripple counter can be constructed using clocked JK flip-flops. Figure shows three
negative edge-triggered, JK flip-flops connected in cascade. The system clock, a square]
wave, drives flip-Mlop A. The output of A drives B, and the output of B drives flip-flop C.
ALl the] and K inputs are tied to +V,,' This means that each flip-flop will change state
(toggle) with a negative transition at its clock input,
+V(.(.
1L J 4 J B J
Clock > D> P
; K 4 K B .
\ A i B c .
hd
Outputs
S The A flip-flop must change state before it can trigger the B flip-flop, and the B flip-flop|
\L has to change state before it can trigger the C flip-flop. The triggers move through the flip-
flops like a ripple in water. Because of this, the overall propagation delay time is the sum of
the individual delays.
Timing Diagram
' — @ b ¢ d e f g n i
me ]
v v TV VTN T
Clock [ MMM
SIS B B try NN s SRS R ST o ()
B L e
C f o R
Truth Table
[Negative] C B A Count
~ ciock
. s 0 0 0 0
a 0 0 1 1
b 0 1 0 2
C 0 | 1 3
d 1 0 0 4
g I 0 | 5
f l I 0 6
¢ I | I 7
h 0 0 0 0
b | Design Asynchronous counter for the sequences 0--> 4-->1-->2-->6-->(), using D flip flop. | 6 |CO4 L6
) e
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> Explain Ring counter and Johnson counter.

4
(.3
l'ﬂ
Joi

Ring Counter

The ring counter is a cascaded connection of flip flops, in which the output of last mp.
flop is connerled to input of first flip flop. In ring counter if the output of any stage is 1. ,
then its reminder is 0. The Ring counters transfers the same output throughout the cu-cmt} 2M
[That means if the output of the first flip flop is 1, then this is transferred to its next stage i.e}
2nd 1lip flop. By transferring the output to its next stage, the output of first flip flop becomes-
: 0 And tim process, contmues for all the stages of a ring counter.

5'.
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{ . Jdohmson Counter
P The Johnson counter is a modification of ring counter. In this the inverted output of J*a e

|| laststage flip flop is connected to the input of first flip flop. If we use n flip flops to des’tgnt
. the Johnson counter, it is known as 2n bit Johnson counter or Mod 2n Johnson counter. f
|| This is an adv antage of the Johnson counter that it requires only half number of flip ,mpﬂ'
| thatof a ring counter uses, to design the same Mod. The Johnson counter is also known a3

Twisted Ring Counter.
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_ 1 a L E\plam bmary wclghlcd resmor D/A convcrlcr Menuon its dmwbnck 5 Cos L2
c b ' | Explain the operation and characteristis of N-Channcl JFET, ™ 6 |cCol | L2
i o S— — e o] e d
4 |cot| LI |

c | Differentiate between JFET and MOSFET. |
OR

2 | a | Whatis binary ladder? Explain the binary ladder with digital input 1000. 5 CO5 L2

Explain with the help of neat circuit dingram and characteristic curves working of N-channel 6 |coil L2
DE-MOSFET.

¢ | Figure (a), shows a biasing configuration using DE-MOSFET. Given the saturation drain
current is 8mA and the pinchoff voltage is -2V, determine the value of drain source volatge,

drain current.

4 Col1 L3

'3 | a | Explain digital clock with its block diagram. 5 .4 cos| L

With the block diagram, explain the operation of a Astable multivibrator using IC355 timer. 6 Co1 L2

Define the following terms.
© | i) CMRR ii) Slew rate iii) PSRR iv) Open-loop gain. 4 |col| L




T ——

2 | Explain suoocsswe approximation converter with its block diagram, Give example for 4 bltS

e el e e e et et e  — e

-[ { Explain with schematics operation of rclaxahon oscillator with relevant waveforms.

e e e e ettt st e

l ; l What are achve ﬁt:ers? Explain ﬁrst order low pass active filters.
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Answer any 2 question(s)

Q.No Marks| CO

BT/
CcL

1a | Explain binary weighted resistor D/A converter. Mention its drawback. 3+1+1{ CO5

The value assigned to each bit in a digital number, expressed as a fraction of thel
total. The values are assigned in binary fashion according to sequence 1,2,4,8, ... ,2n (n =
total no. of bits). Assume we want to convert a 3-bit digital input into an analog output,
The smallest number represented is 000; let us make this equal to 0V. The largest number is|
111; let us make this equal to +7V. Between 000 and 111, there are 7 discrete levels to be
defined. Therefore, the analog signal can be divided into 7 levels. The smallest incremental
change in digital signal is represented by LSB=20. In general, the binary equivalent weight
assigned to the LSB is given by

: 1
LSB weight= =)

where n = number of bits. The remaining weights are found by multiplying by 2, 4, 8, and|
so on.

VR

L . 2
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M58] Bl — — -+ 2R AW
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Drawbacks
o  When number of binary input increases, it is not easy to maintain the resistance

ratio.
e Very wide ranges of different values of resistors are required. For high accuracy of
conversion, the values of resistances must be accurate.
e Different current flows through resistors, so their wattage ratings are also different.

L2

1b | Explain the operation and characteristics of N-Channel JFET. : 2+2+2 | CO1

Principal of Operation: The operation of JFET is studied by applying external
potential to the terminals. Here gate-source terminals are act as input terminal and drain-
source terminals act as output terminal to the JFET,

L2




Case VGS=0 Volts: Shorting gate & source terminals we get VGS=0 Volts. When a
positive bias is applied at drain-source terminals (VDS) both P-N junction will become
reverse biased. By increasing VDS, electrons in N-channel are attracted by drain terminal
establishing flow of drain current (ID).

Case VGS=-ve Volts: When a negative bias is applied to the gate terminal, there is an
increase in the width of depletion layer. Therefore, for lower values of VDS pinch-off
condition occurs. Also the saturation drain current decreases. As the value of VGS
becomes more negative, ID becomes lesser. When VGS equals to -VP, ID becomes zero
which is referred to as gate-source cut-off voltage (VGS{OFF)).

lo (ma) Breakdown
15
Saturation Region |

Vasa OV _

loxs -MW

10 Vass v
Vasz .2V

5 V= -3V

Ves (V)

Figure shows the output characteristics of N-channel JFET. In the ohmic region, JFET
acts as variable resister whose resistance is controlled by VGS. The drain resistance (rd)

. . Lo To

is givenby, 1= VST

Where r,is the resistance when VGS=0.

The relation between input voltage VGS and output current ID is given by the Shockley's

VGS
equation, /D = IDSS [1 = .‘,7]2

lc¢

Differentiate between JFET and MOSFET.

1+1+1+

Col1

L1




JFET MOSFET

JFETS operate in depletion mode only | MOSFETSs operate in both depletion
& enhancement mode.

Higher drain resistance between | Lesser drain resistance between | to

B L E ¥ Ve J 7 77- —
Characteristic curves are more flat Characteristic curves are less flat
Leakage gate current is high Leakage gate current is less

i . " 13
5 Input impedance is near 10° Q Input impedance is high near 10 £2
OR

2a

What is binary ladder? Explain the binary ladder with digital input 1000.

The binary ladder is a resistive network whose output voltage is a properly weighted
um of the digital inputs,
In ladder circuit the output voltage is also weighted sum of the corresponding digital
input. Consider the example 1000 the circuit will be as shown below

=— Binary ladder network for D/A conversion.

Now see at nodel (N1) resistor 2R connecting in b4 parallel with resistor 2R. And those]
2R parallel 2R resistors make equivalent register of R shown in bellow diagram.

b2 b1
o1 22 +Vp 7 03

- 2R - 2R 2R
- *+—AANA,—¢ >V
l N1 Nz N3 N4 e

Now for N2 same thing happen B3 series with 2R and parallel with R + R resistors. It will
lalso make equivalent resistor R at N3,

Repeating the same process we got equivalent of R resistor at N4,

+2+1

CO5 L2




R R
I‘W/\ *—AMA—e ~Va
N3 N4

Now at N4, if we calculate the output analog equivalent voltage then we will get
VA = VR*2R/(R+R+2R)

=VR/?2

Thus when bit 1000 the output is VR/2. Similarly it can be found that using above process
for bit 0100 the output will be VR/4, for bit 0010 output will be VR/8 and for bit 0001
output will be VR/16,

By using superposition theorem we can find in any n-bit ladder network the output voltage;
will be

VA =VR/21 + VR/22 + VR/23 + ....... + VR/2n
'Where n is the total number of bits at the input.

Explain with the help of neat circuit diagram and characteristic curves working of N+
channel De MOSFET

Operation of DE-MOSFET is studied by applying different biases at input like VGS=0,
VGS=+/-ve Volts.

Source (S) Gale (G)  Drain (D)

Substrate (SS)

Case VGS=0 Volts: When input gate voltage (VGS) is zero that is gate-source terminals|
are shorted and a positive voltage is applied between source-drain terminals (VDS),
electrons are attracted by positive polarity of drain due to which flow of current in the N-
channel is observed. As VDS increases drain current (ID) increases. When VDS reaches
to pinch-off voltage (VP) the drain current becomes constant which referred as saturation
drain current (IDSS)

Case VGS=ve Volts: When input voltage VGS is negative biased and a positive VDS is|
applied to the DE-MOSFET, electrons in the N+ region will move towards P region.
These electrons will recombine with the holes in the P region. The recombination
phenomenon increases with more negative input voltage VGS which results in decrease in
the flow of current between drain-source.

Case VGS=+ve Volts: When input voltage VGS is positive biased and a positive VDS is

owards N+ region of drain. These electrons in the source terminal will move towards|-

Epplied to the DE-MOSFET, minority carriers (electrons) in the P region will move

Co1

L2

rain terminal through the N-channel. Output drain current (ID) increases with increase in)
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igure shows the Output characteristics of N-channel DE-MOSFET.
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2¢ Figure (.:a), shows a biasing configuration using DE-MOSFET. Given the saiuration drainf 242 | CO1
current is 8mA and the pinchoff voltage is -2V, determine the value of drain source '
volatge, drain current. !
18V
Given that, IDSS=8mA, VGS=2V, zpplied mput bias (VGG}=2V and VP=2V. VGS=,
ID=? and VDS=?
When input current (IG=0) is zero VGS =2V
We know that, drain current is given by,
= —_— V—G_ 2
1D =1DSs [1- 2]
Substituting all values we get,
ID=8x10-3x (142/(-2))2=32x10-3
ID=32mA
Applying KVL
VCC—-IDRD -VDPS=0
Substituting all values we get,
18-32%10-3 = 0.4 x103-VDS=0
VDS=18-12.8
VDS=52V
Explain digital clock with its block diagram. b3 Co5 ]
3a
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7490 decade counter can be used as a divide-by-10 counter and the 7492 can be
used as a divideby-6 counter. Cascading these two counters will provide a divide-by-60)
counter The amplifier at the input provides a 60Hz square wave of the proper amplitude
to drive the 7490.Tthe 7492 is connected as a divide-by-12 counter, but only outputs|
QA,QB & QC are used. In this fashion, the 7492 operates essentially as a divide-by-6
counter. For decoding 'seconds counter' to represent each of the 60s in Imin, we
construct a mod-10 counter in series with a mod-6 counter.

The mod-10 counter can then be decoded to represent the units digit of seconds, and|
the mod-6 counter can be decoded to represent the tens digits of seconds. Since both the|
7490 & 7492 count in the straight 8421, a 7447 decoder-driver can be used with each to
drive two 7-segment indicators.

3b

With the block diagram, explain the operation of a Astable multivibrator using IC555

Figure shows the circuit diagram of IC 555 timer as astable multivibrator and thel
output waveform with charging and discharging capacitor (C).

Vol
i& ‘} * x
o) lorr
ﬁg on —|
r 8 4 3oy, ) —
R 555 ve
26 g 1
I $le
c 0.01
T I T e
L ' o

Principal of operation:
Assume initially Output is HIGH state, Capacitor voltage is zero due to complete]
discharge and therefore no current flows through the IC. When we observe the astable
circuit with these assumptions, we find that the current from applied power supply|
(+VCC) is going to flow through R1, R2 and Capacitor (C) to reach the ground terminal.

Due to current flow in the capacitor (C), capacitor voltage (VC) goes on increases, When)|

timer. +2

the capacitor voltage reaches 2 3 value of VCC (VC=2 3 vCC), output goes to LO

CO1

L2




Frequency =F = /T = 1/(0.69%(R1+2R2)C

[state. When output is LOW, all the current from power supply flow through the IC and
Capacitor start discharging, hence capacitor voltage decreases. When the capacitor
voltage decrenses to 1 3 value of VCC (VC=1 3 VCC), output goes to HIGH state, This
phenomenon wilj be continued for charging and discharging of capacitor (C) to asatble
the output between HIGH & LOW states.

Timing period (T) of astable states are given by,

HIGH state period = tON = 0.69x(R1+R2)C

LOW state period = tOFF = 0.69xR2C

Therefore total time period and frequency of output waveform is given by,
Time period = T = tON + tOFF = 0.69x(R1+2R2)C

L1
3¢ |Define the following terms. e
. 1+1+

1 CMRR 141
Common mode rejection ratio (CMRR) is defined as the ratio of the desired
differential gain (Ad) to the undesired common mode gain (Ac).

ii) Slew rate
Slew rate is defined as the rate of change of output voltage with time. Slew
rate limits the high frequency bandwidth.

i)  PSRR
Power supply rejection ratio (PSRR) is defined as the ratio of change in the]
power supply voltage to the corresponding change in the output voltage

iv) Open-loop gain.

Open-loop gain is the ratio of amplifier gain (A) to the differential gain (Ad)
without feedback. It is also defined as ratio of single ended output to the]
differential input.
OR
Explain successive approximation converter with its block diagram. Give example for 4 bits. l+2' COs5| L2
If multiplexing is required, the successive-approximation converter is most useful. The block] +2
4a diagram for this type of converter is as shown below.
SR S
{ [Controll [ e b ik TH
¢ | clock ‘L et AT (”3;
: Counter |1 R — 1011
, ; b 101 <7
: __Nl' - : “}’0/ ;0]0
i m' 5 ~ 100] =~ 100t
[} Le'vel [] Slnrt _.}006 l
b W e e T mw-/m” o110
- lines-- /N 0101 <= 0101
Comp 0100 T 2},??
O—J Ladder P 0011 ':: 0010
v, —— L o
Analog =N lines- 0001 <
input : 0000
Digital output
() : : (%)
The converter operates by su?ces_sively dividing the voltage ranges in half The counter is firs{
reset to all Os, and the MSB is then set. The MSB is then left in or taken out (by resetting the
MSB flip-flop) dependmg on the output of the comparator. Then the SeCOﬂd_f\iSP_i_s__setin, and




4 b

Congon iy wado o deternie wiether T senet e socond Ml (ipeflop, The procoss Ty
tepanted ow o the LI wid ot s e the denlred mumbor 1 I the counter. Hhnee (he
woRversion lvolves apevating on one Hip=ap atw e, beglonhg with thie MSIS, a fig counter
PR B used e fip-tlop selaetion, The auvoerslve-appeoximntion method thus 1e the provess of
Seprivating the anato voltige by iyl 1 DIt a e begintag with the M81,
Bxplatn with sehematios aperation of relisatlon osellintor witl rolovint waveforine,
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time petod {8 dependent on the chaping time of capucltor used In the olreult, Flgure 143 shows
vioult connection of the relaxation oxeillator usling opamp with wavelorims,
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()pemlluml Let us assume that, Inktinlly mupul'ls HIGH state , Voltage at non-inverting
terminal s +VP = +VgXRIARI+R2) and Capacitor voltage is zero due to complete discharge
These conditions will force the output to stay in HIGH state. Now, Capacitor (C) starts charging
towanrds +Vgay through resistor (R). The moment the capueitor voltage exceeds the voltage V)
output  switches to LOW state. Now, voltage at non-inverting tetminal is =Vp = 4
VearxRIARI+R2), 1t results in discharging of capucitor towards ~Vgar. As soon s capacitor
voltage less than the <VP, output switches back to HIGH state. This phenomenon will be
continued to get rectangular waves at the output due to charging and discharging of capacitor.

24
2
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What are netive filters? Explain first order low pass nctive filters.

Active filters are the electronic circuits which are used to suppress or remove unwanted
frequency signals which are above or below the selected (cut-off) frequency.

First order filters are designed using single R-C section with opamp. Figure shows the circuif

diagram of first order low-pass filter, where resister (R) is connected in between input signal and|
non-inverting terminal of opamp.

N

al)

{
c |
I |

—
-

Operation of filter is depending on the operation of the capacitor (C). The capacitive
reactance is given by, XC = I/ 2afC  Above equation clears that capacitive reactance
(resistance of capacitor) is indireotly proportional to frequency of the input signal. For low

frequencies, capacitive reactance is high and for high frequencies it is low, The cut-off frequency
isgivenby, fc=1/2nR .

Col

L2




*®

When the frequency of input signal is less than the cut-off frequency capacitor shows.hlgh
reactance. Therefore output of the opamp is equal to the input. When the frequency of input]

signal is more than the cut-off frequency capacitor shows low reactance. Therefore output of thef
Opamp is equal to zero,

W
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a | Explain 1:8 Demultiplexer and show how 1:8 demultiplexer 5 F oo 4
can be used to construct 1:16 demultiplexer. i
[ T r— I e e . s — e e e - !
4 : . ' e i
b | What is magnitude comparator? Construct 2-bit comparator 6 3 L3 |
truth table and draw logic circuit diagram for simplified |
outputs. g
. B |
4 | ¢ |Writea veilog code for Full adder circuit and Full subtractor 4 3 L3
circuit.
[ ——
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& Semester.3.CBCS 2017 Date : 25/10/2018

Subject : ANALOG AND DIGITAL ELECTRONICS (17C832)
Faculty : Shilpa

Time : 15:00 - 16:30
Max Marks; 30

Answer Any 2 Questions
Q.No ' Max co | BT/CL
Marks
1 | u. tht is PL)\'? Design 7-segment decoder using PLA. 5 3 Lé
| b | Derive lhé Characteristic equation , c;ccitation table and state 6 4 L6
diagram for JK flip flop and D flip flop.
1 — (.. Whﬁt is decoder? Realize the following function using 3:8 4 3 L2
GT decoder. fI(A,B,C)=#m(1,2,3,4) and f2(A,B,C)=#m(3,5,7).
T OR
] 2 ai Wntu ﬂ_Vcrilog code for the following. i) 3:8 Decoder. ii) SR g 3 L6
flip flop.
i | b Wnlh l-leﬂil logic diagram and truth table, explain the working of 6 4 L2
JK master slave flip flop.
2 : g Fb};tingt’lish between PLA and PAL, 4 3 L4
3| a .I:iégvtiémdiiferel1t types of shift registers. With an example 5 4 L2
explain 4 bit Serial In Serial Out (SISO) register using negative
edge triggered D flip flop,
“3 b D(:s1g1; éynchronous MOD-7 JK flip flop counter using 6 4 L6
synthesization along with the timing diagram.
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D.istil:mgish between combinational circuit and sequential 4 4 L4
circuit,
r” OR
4 . . . .
a | Explain 3 bit binary Ripple up counter with its block digarm, 5 A 12
truth table and output waveform,
4 | b | Design Synchronous counter for the sequences 0--> 4-->1-- 6 4 L6
>2-->6-->0, using D flip flop.
4 | ¢ | Explain Ring counter and Johnson counter. 4 4 L2
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Internal : 3
Semester:3-CBCS 2017 Date : 26/11/2018
Subject : ANALOG AND DIGITAL ELECTRONICS (17CS32) Time : 15:00 - 16:30
Faculty : Shilpa Max Marks: 30

i Answer Any 2 Questions

Q.No Max co BT/CL
Marks
1 | a | Explain binary weighted resistor D/A converter. Mention its 5 5 L2
; drawback.
i
gpﬁ 1 | b | Explain the operation and characteristics of N-Channel JFET. 6 1 L2
1 ¢ | Differentiate between JFET and MOSFET., -4 1 L1
OR
2 | a | What is binary ladder? Explain the binary ladder with digital 5 5 L2
input 1000.
2 | b | Explain w1th the help of neat circuit diagram and characteristic 6. 1 L2
curves working of N-channel DE-MOSFET. ; '
2 | ¢ | Figure (a), shows a biasing configuration using DE-MOSFET, 4 1 L3
Given the saturation drain current is 8mA and the pinchoff
voltage is -2V, determine the value of drain source volatge,
drain current.
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3 | a | Explain digital clock with its block diagram., 5 5 L2

3 | b | With the block diagram, explain the operation of a Astable 6 1 L2
multivibrator using IC555 timer.

3 | ¢ | Define the following terms. i) CMRR ii) Slew rate iii) PSRR 4 1 L1

iv) Open-loop gain.
OR

4 | a |Explain successive approximation converter with its block 3 5 L2
diagram. Give example for 4 bits,

4 | b | Explain with schematics operation of relaxation oscillator with 6 1 L2
relevant waveforms.

4 | c¢ | What are active filters? Explain first order low pass active 4 1 E2
filters.
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Thind Semester BE. (CSE) 170832 = ANALOG AND DIGITAL ELECTRONICS
Assignment-1 NOTE: LAST DATE FOR SUBMISSION IS: 29/09/2018
1

ra

‘ad

- Explain and show how basic gates can be implemented using universal gates.

Selve the following using K-map.
2 FAB.CD) = Em (1,4.7,11,15) +d (3,6,10,14)
i) FAB.C)D)=11M (2.3.4,5,12,13,14) + d (0,6,8,9,10)

Solve the boolean function F(A,B,C,D) = £m (1,3,8,9,10,11,15) +d (0,2,6) using Quine-McClusky
method.

What is multiplexer? Explain 1:4 multiplexer with its truth table and logic circuit. Design and

Implement the boolean expression using 1:8 multiplexer.
Y=A'B'C’'D'+ A’'BC’D’ + AB’C’D’ + A’BC’'D+ AB’C’D+ ABCD’ +ABCD

Show how using 3:8 decoder and multi input OR gates, following Boolean expression can be realized
simultaneously.

F1(A.B.C) = £m (0.4.6) F2(A,B,C)=2Zm (0,5) F3(A,B,C) =Zm (1,2,3,7)

Write the Verilog code for the following.

1) Half adder and Full subtractor.

i) 16:1 multiplexer.

What is magnitude comparator? Explain 1 bit magnitude comparator.

Design 7 segment display decoder using PLA.
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17CS32 - ANALOG AND DIGITAL ELECTRONICS
NOTE: LAST DATE FOR SUBMISSION IS: 31/10/2018

- Obtain the characteristic equation, excitation table, state diagram for D flip flop and J K

flip flop.

With a neat logic diagram and truth table explain the working of JK master slave flip flop
along with its implementation using NAND gates.

. What is register? Explain the working of parallel in serial out shift register with timing

waveform,
Explain the working of universal shift register with its truth table,

What is counter? Explain 3 bit binary ripple up counter along with its block diagram, truth
table and timing diagram.

Design synchronous Mod-6 Counter using JK Flip flop.

3D 3 3

Design asynchronous counter for the sequence 0 4 6 0 4 using SR flip flop.

List the different application of shift registers and explain any 2 applications.
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Third Semester BLE. (CS1) 170832 - ANALOG AND DIGITAL ELECTRONICS
Assignment-3 NOTE: LAST DATE FOR SUBMISSION IS: 19/11/2018
1.

Explain binary weighted resistor /A convertor, Mentions its drawbacks.

(]

What is binary ladder? Explain the binary ladder with digital input 1000.
Explain with block diagram operation of successive approximation converter.

4. Explain counter type A/D converter with block diagram.

‘S

Explain dual slope A/D converter with its slope waveform.

6. What is MOSFET. Explain the construction of n-channel E-MOSFET and DE-MOSFETS.
7. List and explain any two applications of FET’s

8. Explain with schematics operation of relaxation oscillator with relevant waveforms.

9. What is multivibarator? Explain the operation of Astable multivibarator using IC555 timer.

10. What are active filters? Explain active low pass filter.
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S. Course Information

3.3 Other Assessment

ASSIGNMENT
Title of the Course: ANALOG AND DIGITAL Course Code: 17CS32
ELECTRONICS
Assignment # ; | Max Marks : 10
Start Date : 2018.09-17 End Date : 2018-09-29
Course Outcomes : 2, 3 Blooms Level : Apply
Description : Answer all the questions
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Start Date : 2018-10-16

Course OQutcomes: 4,5

Description : Answer all the Questions
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4AL17CS034 agath Haren 10
4AL17CS003 Akshat Khandelwal 10
4AL17CS007 Anusha 10
4AL17CS039  KanakaB'S 5
4AL17CS050 Mhaske Pooja Sambhaji 10
4AL17CS031 Gowda Roshni Shivprakash 10
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4AL17CS044  Koushik SN 2
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4AL17CS004 Akshata Narayana Hegde 9
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4A117CS028 Dheeraj Krishna Devadig 8
4AL17CSO011 Apoorva HP 10
4AL17CS020 Chandana Patil 10
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4AL17CS057 Pavana P 10
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4AL17cs02 ApoorvaKN 10 5
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:t:x‘ilscéoﬁw“ Madhushree R~ 10 l’
4AL17C§071m‘ ChetanaH 0

(4ALI7CS025  DamakimaB 9

@ 4AL17CS054  NANDITHA R SHETTY 0

: 4AL17CS033 Hemalatha S ' - ) 0

| 4AL17CS006  Anilkumar BN 8

' 4AL17CS038 K Thrishul 10

| 4AL17CS019 Bhramari P Shetty o 10

, 4AL17CS030 Gayatri V Kamat 9

|4ALI6CS078 S Harshith 10

| 4AL17CS015  Asha Rudrappa Totss: 10 ;

4AL17CS049  Madan Gowda V 8

| ; 4AL17CS041  Kavya B 10
LE 4AL17CS098 Spoorthl Balajl - 10

| 4ALI7CS022  Chethama) - 9

fiﬁi?cﬁo?? © Mahek Sabha P

! 4AL1 7CS()55 N Neﬁa Suresh Gudagamnala_mm T & -_.,__%_10___..__

;4AL17CSOS9  Paja 10
Assignment # : 3 Max Marks : 10
Start Date : 2018-11-13 End Date : 2018-11-19

Course Outcomes :

|

I .3

Description : Answer all the questlons

Evaluation

Blooms Level : Understand
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}Dcmss lines on the remainin

I
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g blank pages.
42:+8 = 50, will be treated as malpractice.

rgquations written eg,
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2. Any revealing of identification

/ 1 f
& ‘@3” a. Using Q-M method, simplify the expression f{A, B, C, D)=2(0,3, 5,6, 7, 11@141\

I.
o

USN e 15CS32
Third Semester B.E. Degree Exammntlon June/July 2018
Analog and DlgztaI,Electromcs

Time: 3 hrs. ool Max. Marks: 80
S
Note: Answer any FIVE full qug;fr’;f:;:[:.s, Jcltoasfng one full question from each module.
‘ Module-1
1 a Whatis MOSFET? Name Jis types. Explain the construction of n-channsl E-MOSFET.
{06 MarkKs)
b. Compare JFET and MGSFET (05 Marks)
c. Explain self- b@s dfctit for JFET. (05 Marks)
~_>. /
o ‘J OR

2 a Defing @M’RR ii) Slew rate iii) PSRR  iv) Bandwidth pertaining to OPAMP. o
(06 Marks) ;,v

]’-gphm w1th schematics operation of relaxation oscillator with relevant waveforms.

©s &n@ Q

,\\\.
»»C R \:What are active filters? Explain active low pass filter. (05 \i‘a@
u X2
i o

‘“b—.zf-‘;’ Module-2

S, (06 Marks)

b. Explain about positive and negative logic prove that positive “OR” & to negative
‘AND’. f\\,, (05 Marks)
c. What are Hazards? Briefly describe about designing Hazard free cj ’mtf (05 Marks)
\_/
OR
4 a. Give Sum-Of-Product (SOP) and Product-Of-Sum (POS) ;eufﬂg}f
f(A, B,C,D)=Em (6,8,9,10,11,12,13,14,15). " (06 Marks)
b. Explain the verilog program structure. \-a (05 Marks)

c. Design a logic circuit to provide an output wpcrl“"at.y two or three of four switches are

closed. (05 Marks)
Mod‘nl&f

5 a. Implement the following Boolean ﬁmﬂ1§ Wi ing 4:1 multiplexer F(A, B, C,D)=Ym (0, 1,

2,4,6,9,12,14). (06 Marks)
b. Construct 16:1 multiplexer usi d 2:1 multiplexer. (05 Marks)
c. Whatis a decoder? Give the @ or 3:8 decoder. (05 Marks)

3 OR

\/@pmmﬂ Explain a 1-bit comparator with truth table and circuit
diagram. (06 Marks)

b. Briefly explaj t parity generators and checkers. For a 3 bit message, give the
expression n parity bit. {05 Marks)

y tontrast-PLA and PAL. : {05 Marks) -

6 a. What is a2 magnitu

1of2
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a.

b

| ¢
'.J"'
G\ R, o2ty
fe 15CS32
[ G ,;‘ ;}_ ’ < -
\!‘\;?;: Ifr\\-\ ;,_’1) -
L ¥ ".\ﬂ
Moduled || 155
odulc- ' Ilr\ ~(O) bOI
Explain the working of JK master slave flip-flop »jtfg?%fe/tch, truth table and Symmo P
. A Mo i M k
Give a brief account an flip flop as finite state.fi dhine :3: M::k:))
Briefly describe about sequential logic cirgg‘ﬁ{@v
LA
Enumerate different types of shift fd;\?gs Exgldin [Serial In Serial Out (SISO) register.
o /A, e (06 Marks)
s
Mention the applicators ofshiﬁk\g‘go- ters. ' _ ‘ (05 Marks)
Using behavioral model )yjﬁa&enlog HDL code fpra D’ flipflop with reset input.
= (05 Marks)
Sz ;
SN S
\%\;3/ Module-5 7 5
Explain digita l@k‘)\With block diagram. (06 Marks)
i hronous binary counter using J flip flop. (05 Marks)
 jts gpecifications. (05 Marks)

Design a 3
Mention @3 t types of A/D converters and tes

N\ OR

afirbinary weighted resistor D/A converter. N
‘be about successive approximation type ADC.
at is the resolution of a 12 bit D/A converter whicl

output is +10V?

* ¥k *x * ¥

D

&
g@)

-
“

!

o
<&

1O
&
\Z

)
N

@

®
A

(06 Marks) (o,

ibn its drawbacks.
Gy
uses a binary ladder, if the full )
(05 Marks)

J};‘\" d
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Important Note : 1. On completing your answers, coc..::

fication, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identi
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: R
"Qﬂ_-i’rfﬁ Semester B.E. Degree Examination, Dec.2017/Ja;};t_é])18
@nalog and Digital Electronics (ADE)0 ~

o e
- e ks
Time: 3 hrs. ,-@ ax. Marks: 80

Note: Answexkg)‘g/FIVE full questions, choosing one full questior@((ﬁjl each module.
7 X

?” - Module-1 <
. ) RN
1 a. Explainthe omra@%nd characteristics of N-channel JFET. \\QJ (08 Marks)

o
: | : : =/
b. With block diagram, exlain the operation of a Astable m @\@ator using IC 555.
U\} (08 Marks)
Q R

o (N ,
) NS

CV  or :
2 a. With circuit diagram, explain t%%écration ofa e%l n oscillator. (06 Marks)

i1 %FM

)
b. Fig. Q2(b), shows a Biasing co ration using OSFET given that the saturation drain
current is 8mA and the pinch offSrqlfage is -

2 Vp=1gv
(7 10& 0-4-Kan .

S~
.
Fig. Q2(b) @

Determine the value @E ource voltage drain current ofdramsource voltage. (06 Marks)
)

¢. Write the advantages [OSFET over JFET. (04 Marks)
@)
Module-2

3 a. Give the si @gh circuit for following logic equation wherc resents don’t care
condition wing locations:
F( ) D)=Ym(7)+d (10, 11, 12, 13, 14, 15). @ (06 Marks)
Simpli ollowing Boolean function by using Quine — McClusky met A fe)
’C,D)=%m(0,2,3,6,7,8,10, 12, 13). ) (10 Marks)

o

)
~S OR
a hat are Hazards? Explain the types of Hazards and it covers.
b cuss Briefly an HDL Implementation models.
c

Explain the concept of Duality in Digital circuits. (04 Marks)

lof2
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 (1)5CS32
3 N L‘:, /;
\)‘”‘*-l‘:;
‘ Module-3 if‘-\::; ol
Wha @hi lexer? Design a 32:1 multiplexer using 16:1 MUX and ope.2. l,mu tiplexer.
p g P g &%\]om (05 Marks)

A / .
Show how/using a 3 to 8 Decoder and multi input OR Gates followir(g‘:%}rilean Expressions
~ (06 Marks)

can be realizgd Asimultaneously. N
F(A, B, C) RLL5X0, 4, 6) _ (C{p)
F(A, B, C) =X##3 2,3, 7) NS

F(A,B,C)=Y P
Show how two 1 ta

16] MUX canlbc connected to get 1 @%\»@EMUX. (05 Marks)
il

]

S

7 OR @ &
Explain parity Generators 4i{d qhieckers using suitabl ples. (05 Marks)
What is Magnitude Compa@ Explain 1 bit ma comparator. (05 Marks)
What is PLA? Design seven 55@1 Display us[ﬁggLA. (06 Marks)

9. ¢
| e |
Explain 4 bit serial in parallel cut registe. (04 Marks)

Explain a 3 bit binary Ripple up countergGivc the block diagram, truth table and output

waveforms. . . (06 Marks)
Explain the working of JK master lip & along with implementation using NAND
Gates. @ ; \ S 1 (06 Marks)
: ' (72 03 OB
Design synchronous MOD : unter with truth tabiegatstate diagram. (06 Marks)
What is universal shift R -I, er?” Explain any one app of universal shift register with
block diagram and truth g Qf o g E ; (06 Marks)
Write the compariso een Synchronous and Asynchroﬁ@unter. (04 Marks)

. | @ . Module-5 2} B
Explain 5 bit P@e divider with diagram. (06 Marks)
k.

Explain with néatyfiagram the working principle of Digital cloc (05 Marks)
Explain th Accuracy z_e.nd R_eso_lution for D/A converter. (05 Marks) -

.(jR e Oy
with Block diagram the operation of successive approximation converte
counter type A/D converter with diagram. 0%5““5)

&
5
E
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15CS32

Time: 3
Note: Answer any FIVE full questions, choosing one full question from cach module.

Third Semester B.E. Degree Examination, Jui‘l'é/July 2017
Analog and Digital Electronics

hrs. Max. Marks: 80

Module-1

Explain with help of a circuil diagram and characteristic curves working of N-channel DE
(12 Marks)

MOSFLET.
List and explain any anc application of FE'T and its working with circuit Diagram. (04 Marks)
OR J/
(OS-Marks)

narameters of operational amplifier.

Explain the performa.
«orking of any two applications of operational amplifier. (08 Marks)

Mention and explain tl

Module-2
What is a logical gate? Realize ((A +B)-C)D using only NAND Gates.
Describe positive and Negative logic. List the equivalences between them.
Find the minimal SOP (sum of product) for the following Boolean functions using K-map

) f(a b c d)=Ym(6, 7910, 13)+d(1,4,511)
i) flab,c,d=aM(l,234,10)+d(0.15) {08 Marks)

(04 Marks)
(04 Marks)

OR
Using Quine — MCClusky Method simplify the following Boolean equation,
f(a, b, c, d)=3Ym(0,1,2,3,10, 11,12, 13, 14, 15). (10 Marks)
Define Hazard. Explain Different Types of Hazards. (06 Marks)
Module-3
What is multiplexer? Design a 32 to | multiplexer (MUX) using two 16 to | MUX and one
(04 Marks)

210 | MUX.
Show How using 3 to 8 Decoder and multi input OR gates, following Boolean Expressions

can be realized simultaneously
Fl (as b, C) = Zm (0’ 4’ 6)s F2 (a' b’ C) == Zm (0, 5)) F3 (a, b; C) i Zm (1 ) 2, 3, 7) (0S Marks)

Design 7 segment Decoder using PLA. (07 Marks)

OR
Implement the Boolean function expressed by SOP f(a, b, ¢, d) = 3} m (1, 2, 5, 6, 9, 12)

using 8 : 1 MUX. (04 Marks)
What is magnitude comparator? Design and explain 2 bit magnitude comparator. (08 Marks)
(04 Marks)

Differentiate between combinational and sequential circuit.

Module-4
With a neat logic diagrams and truth table. Explain the working of JK master slave Flip-Flop
along with its implementation using NAND Gates. ] i (10 Marks)
{06 Marks)

Derive the characteristic equation for SR, D and JK F lip-Flop.

| of 2
5 f 4 i sk
fo e

2
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b.

d.

15CS32

OR
Using Negative Edge triggered D-Flip Flop. Draw a Logic diagram of 4 bit scrial in serial

out (SISO) Register. Draw the waveform to shift Binary number 1010 into this register.
(06 Marks)

(07 Marks)

Explain with neat diagram How shift Register can be applied for serial addition.
(03 Marks)

Dilferentiale between synchronous and Asynchronous counter.

Module-5

Design Asynchronous counter for the sequences 0 -4 —> 1 =2 — 6 >0 —4. Using S.R
(12 Marks)

Flip-Ilop.
(04:Marks}

With neat diagram. Explain Digital Clock.

OR

prlam 2 bit simultancous A/D converter. (10 Marks)
What is Binary Ladder? Explain the Binary Ladder with Digital input of 1000. (06 Marks)

* % k %k %k

20of2
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Analog and Digital Electronics
Mazx_ Maris: 80

(¥
i

Nates dnswer FIVE full gquestiony, cloosing one full qaestion from eack module.

Module-1

Expizim the working of N —channel DE — MOSFET . with the help of neat diagram.
(08 Marks)

(06 Maris)
(@2 Mzris)

W it circuit digma. explain any twe application of FET.-

Fow CWAS can be used as invernng switcl”?

OR

Desizr 2 vwoltzse divider bizs nerwari using 2 DEMOSFET with supply voltage Vpp = 16V,

Tecg = [0 and Ve = IV © have z quiescent drain current of SmA and gate voltage of 4V.
(Assome fie d=in resistor Ry © be four tmes die source resistor Rs and Rz = IKQ).

(08 Marks)

(08 Marks)

£

Exnimmn fie performence parameters of Op-amp.
tion using K — map methad

?‘..
¥
5
I
[Hp]
[
=]
g
K}

{0¢ Marks)

cod o find the esseatial prime implicants for the Boolean

3. 6.7.9._ 10, IZ [3, [4, IS5} (10 Marks)
OR :

sy, is to be designed in which the montk of the year is given as input is four b

The monts January is represened as 00007, February as “0001” and so on. The output

Fthe sysemm should be “7 correspanding o fie mput of the month containing 31 days or

atfermize T is . Consider the excess mumber i the ingut beyvond 10117 as don™t care

woncrions for the systear of four varzbles. {ABCD)} find the following -

Witz rath mile and Boolear expression in SOP Zm and POS [IM form.

EJA Usitg € — map simplify the Beolean expression of canoaical mini term forme
if) Udng Basic gies implement logical cirzuit. (10 Marks)

|

i i Pz List the type of hazards and explain staric @ and static — | hazard.

£

{06 Marks)

- Madale3
Srrpplement the fliowing finction osing 8:1 multiplexer 2 b, . ) =Im (@, 1.5,6.8, 10,
12, ISk {06 Marks)
Bl the Dillowing fmction using 33 decoder
& fa b cg=Im(lZ34 ® Rabqg=ImG 35T} (84 Mazks)
Whar is Magrinde Comparamne? Explain | bit megnitude comparator. (U6 Marks)

OR

Desiem ?—mﬂ‘ decoder using PLA. (@8 Marks}

DifSereatine: beewees Combinationad and Sequeatial circait (84 Marks)

Eafd L o . il
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15CS32
Write VHDL code for given cireuit. (04 Marks)
A
3
Fig.Q6(c) C‘:D__r“
D

Module-4
What is Race around condition? With block diagram ancl truth table, explain the working of

JK master — slave flip — flop. (10 Marks)
Give State transition diagram and characleristics equation for JK and SR Flip Flop. (06 Marks) -,

OR

With neat diagram, explain Ring counter. (04 Marks)
What is Shift Register? With neat diagram. explain 4 bit parallel in serial out shift resisters.
(08 Marks)
Compare Synchronous and Asynchronous counter. (04 Marks)
Module-5
Define Counter. Design A synchronous counter for the sequence 0 — 4—* |—=2—6— 04
using JK Flip — Flop. (12 Marks)
Explain Digital clock, with neat diagram. . (04 Marks)
OR
Explain the Binary ladder with Digital input of 1000. (06 Marks)
(10 Marks)

Explain 2 bit simultaneous A/D converter.

* % & & %
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COURSE OUTCOMES (COs) ASSESSMENT MATRIX

Alva's Institute of Engineering and Technology, Moodbidri
Department of Computer Science and Engineering
Academic Year: 2018-2019
Course Name & Course Cod. Analog and Digital Electronies/ 17CS32 co
Facu]ty Name: Ms. Shilpa & Mr. Vasudev Shahapur tt l> t co
{'CO"Attainment - Direct ¥ AI “d'i‘met“ Attalumont
i éos Formative Summati\re 'l'otnl nelrec
S Assessment | Assessment | Attainment
:17C832.1 3 3 3.00 3 3
. 17¢S32.2 3 3 3.00 3 3
3 3 3.00 3 3
3 3 3.00 3 3
3 3 3.00 3 3
Average i :3“.'00"»"’” = i
LS il \)Q @_
Faculty Name & Signature: i Q ﬁ HOD Signature; W
————— F—— —

Total Attainment Direct

300,300 300

300

N I
CO Attainment Indirect

Attainment Level 1: 50% students rated mora than or equal t6 50% of maximum marks
Attainment Levcl 2: 60% students rated more than or equal to 50% of maximun marks
Attainment Level 3: 70% students rated more than or equal 1o 50% of maximum marks
Notc:

Total Attainment Direct = (Weightage*Formative
Assessment)+( Weightage* Summative Assessment) Weightage

for Formative Assessment = 50%; Weightage for Summative
Assessment = 50%

CO Attainment = (Weightage*Total Attaiinment
Direct)+(Weightage*CO Attainment Indirect) Weightage for
Total Attainment Direct = 98%; Weightage for CO Attainment
Indirect = 02%

CO Attainment Total




rﬂ“’"\
®

PROGRAMME OUTCOME & PROGRANME SPECIFIC GUTCOME ASSESSMENT MATRIX, .
i Alva's Institute of Engineering and Technology, Moodbidri
Department of Computer Science and Engineering
Aé:dllnl; Yean SUIR OIS
arse Analog dggti! Thectranics
Course Co‘::: 1 T TS -
Faculty Kame: | S N . Vasuder Shahapar|
CO SPO1- ¢ “PO4 | 'PO5 | PO6:| PO7 | POS | PO9 | PO10 | PO11]PO12] PSO1]PSO2] I'sO3
17C8321 2 1 2 1 p:
17cs32a F) 1 2 1 2 2 1|} PO Attainment Chart
17Cs32.8 3 2 1 1 1 3 2 1 !
17CS32.4 3 2 1 1 1 1 1 3 a 1
17CS332.3 F) 2 2 2
17CS32.6
AVG 2.4 1.34 1.75 1 1 1 1 2.4 1.8 1
“mi‘“""-ﬂ 1 5 1 2.4 1.8 1 MOT R RDL PO PR 08 ROT POS MDY MO FOII DL AR AR MY
ATCRI2 Indibewst 1 1 1 24 18 1 1 i :
T e 1 2.4 1.8 1 (6 R
g 7 s N T >
NP PO Attainment Calculation Direct
. COs - S | POS | PO6 | POT |. POB | P09 | PO10 | PO11.| PO12| PSO1 | PSO2] Pso3
0 0 ) 0 0 0 ) 2 1 0
0 0 0 0 0 [ 0 2 2 1
1 1 0 o 0 0 0 E) 2 1
1 1 0 ] o 0 1 3 2 1
[ o [ ) 0 0 [ 2 2 [
2 2 0 [ 0 o 1 12 S 3
2 2 0 o o o 1 12 S 3
100.00 | 10000 | _0.00 0.00 T.00 0.00 | 100.00 | 100.00 | 100.00 | 100.00
PO6 PO7 POS PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 1 1 33 18 1
ST T
. culation!
POL. o : LPOT PS02 | PSO3
2 0 [ 1 0
2 2 0 2 1
3 2 1 2 1
3 1 1 2 A
2 2 0 | Q
[ Weighted Sum —> = X 7 3 o F) 2 [ S 3
Max Weight —-> 12 4 7 3 0 2 a o 9 3
7o -y 100.00_| 10000 | 100.00 | 100.00 | 000 | 100.00 | 10000 | 000 0.00 0.00 0.00 | 100.00 | 100.00 | _100.00 | 100.00
19 PO1 PO2 PO2 PO4 POS PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
ey EX 134 178 1 1 1 [ 14 ) 0
& —
=
Faculty Name & S’\\lm A @_’ HOD Signature:
Signature:




ALVA'S INSTITUTE OF ENGINEERING {1, TECHNOLOGY
MUA;;Q ODB!DRI -574 225

G ailaen e ATTENDANCE CUM INTERNAL Aalog ard THgtal Eledcortcs
Subject ¢ [—\ncﬁota and D'\%Z'(ol Electronics i bject e 1
No. of Classes held : 5 e et
o [ o S N R R | Ry
Nyl usN 3 Name l1l2lalals|e|7]8]o|tof1n|1z]13]14 15| 17| 18 1012021| 22| 23| 24| 25| 26| 27| 28| 28| 30 y Ag;;:d ?m (&
R T T 2 U I3 ] e el |alodad 13 [sa] 33| 14]15 plie| o i) 1s]sa]20| 2 32 i e
il 2 aecsontManuusugee R Llafs|u|s|e|+|8|a|to]n|La]is|in b i:_mra 20|21 |22|23 A|au|as|26[27 A P2 61 | @67 1o
L] 3 evecsotailnm ity 5. slalalu|s|e|a]8]a [1o[axfiaps iu]Ls ;immmumzbﬁﬂﬁ%“mmm 40 [\@8% | 1o
T T T T TU% s oMU WP GG I G 0 I T o, e L2 R A i B 15 & |11 |28]ia 202 |8 |4 |02 23 pu| 25 a6 |37 B3 66 | 9 20
#f 5 ewmcscor flrevasugee K clalaluls|e|a|8]a|tof|saleafm fiafs s |18 |19 [20]24]32 )23 74 25|36 IES R &% EeRk
] 8 houzcscosPyspnt fuanperwar fA ]2 |3 |45 (€[4 ]88 |17 1213 iy [15 f |11 |1n |19 |00 |21 ha 23] @ [24[25 26 |27] 28129 68 ®
o 7 lyesricsoou|fkepara Naravana HiL |2 |3 [# |96 (%8340 st |s2fun fin is o |14 1819 jno jas |22 a3 |y |25] 261 T 7B f00 68 i B
1| 8 funiiacsoos Pupurtan. 4 o2 lalu|s]e |8 |0 [o]i]ia]salmlisde|is|s8]1a]00|a1|92]23]0u|25]26| 2328|238 |20 69 | 19% S
i % mausesocelfiye) komAR Ty N ilal|s|alafu|s|e|[F|® B 1614 |18 [1a (a0 ) |22 23 |34|36]26 2328 65 |93%| iy
s 10 haritcsoot Ansna 2|{3|uls|e|¥|8]|9]t0 1819|2021 |92|23|24|25/26124 9B 129 150/ Fo | 100% 26 |
el 1 hacizesoos v |4]a|s|u|s|e|F|B]a]s0 18 |19 20| 24(25(23 (2426 |26 23| 23|23 |30 20 |loo%| 28 |
:F?AnL1=c_‘aoc'9 Myl THA U 1fa|3|ufble|F[8]9 |10 1819 |20|24 223324125/ 26|3%]28]33 | 20 649 | 4a%| 20
| 13 hiasincsotofior revn Raenmna |2 |22 |2 S1e |22 7S a0 , P o) ol el el el s e it Ho [loo%) 2y |
41 14 Laviscsoss Bonoava  HP Ja s [ulslels 8o |io]ie1a|ra [vu pallle |1 1819 [30 pi |22 p3 |au)|25 26 3438 |29 é1iigeT i acs
i 15 Liapzesorlraoeva. N ilal2la|s|uls]e |* 3 (10 (14 (1o 13 L (1616 1BAR 19(20/ 212333 2y26|26| § | & 65 | A37%| 26
i uamcsms,!lﬂ?ung = tlaf3|p|a|uls |6 (|3 |ala |3 |10 2|13y (15[ 161 [18]19(20|2L 2212 25126 By | Q%) oy
ol 17 [z somifosen Rongapen. T d ol 2SR5 |6 |= |8 [9/]io]st |12 13 |1y |15 86 |41 [18 (19 20 |2129]23 |24 |25 [26[27 2829 3G 63 | W¥%| 28 |
c|18 aLiTesosflarkn tla s [u |5 |6 |+ |8 |a|0]si1a]13 |1y [1sfe 17|s8]13]20 21 22 D3 [au 2506 24| 28]29 20 63 | qa% 55 -
TG L B S alslulsle =8 ]alio|eefialinlhulicige |e7|18 19|20 s 2o 23 oy 25 |2c|2%| 28]29 |30 40 | loo%| 3o -
11 20] et Pastincnis HEKBRARDAL LIS S5 Bl i DS SRR | 18| 19130p 137 P2 o1 7S el 2 |
21 howrscsoa [Py ygarapr: P Suert L[ 2|3 |4 |56 (F €] & 14[18[19|20 [21 |92 (232 [25 | 26|21 | 2B[23 |30
. :zz(%ummgr“ﬁ“mm ?m; e R i #'| o [16|0%| 18] 192021 | A [22|23| oufos| 26|22 | B
128 o aesonn AT t]als]u[s]6]a |2 |a]ofss]in]sa|qfiags i 41990/ RAIBIA & |2uja5j96) 23] 08
4| % bimuisesonf perrang T c[2 [2]u 5 [e]7]s [a [tb]is [ia] a|ealisle| = (@118 | oo a2 &) 22005 26) 23 & ps
|25 L‘“MUMH Toorne Sovenel &2 31156 |3 [8 [0 |1o]ssia|sa ullE 17 (48|49 20l A [21 [22]23]2y (25 2623 |98 |29
,‘25 avisesons Datrn Kizan A 0. Pl PR o P e R R e ; 511619 [12]19]|20 (21 (22 23| 24[25 26| 27 28(29
2T bR s Pastrin B P B o e B o e I 14|18 /19 30|34 |a3|a3)aua5p6 23 (2829 30] B
ii‘t'_isz&aﬁbmgml_‘ st | 21210854 |5 [€[Z]a W |15 |16 |17 | 18] 13| a2 Mﬂbﬂh#*n £
| i£3 owrsesonaDeniza Ersmon B | 4|2 |3 |uls 6 |7]s]a[so 6 [43 |18 49 |20[a1 |22 |aa|2y|a5(26 [aF a8 |29 (30
JE0 hovicsssolCavater V faman MEBE ! 16 1| 18 [1a | 20|21 o2 231y | 26|04 |27 (28] 2] B
Staff Initials | g : | Qb
L B88i66|s] 8| a| BB = s




NDTECHN@L@GY
- Mg pBIDRI-674225

G bt pun 'ﬁ

‘F i 32 e
i ' sgb‘j"ect Pmolota ond .D%athnl &lulmmcx | : et
No.of Classes held -~ ; : Bt 2 , : S
E iz ik L ‘:T:\\z'ii 35(36| 37| 38| 30| 40| 41 Eﬁ?@&ﬂ(}_ NN §_ .
% v B TP e e S PP 42143]44/ Gy 47 48] 49 50|51 52| 53 54|55 56 57 58 59 ‘sn,.-
! Hl 1 luaviscsosd Kigan A9 ’3:‘; "151333 - :ma\. an.ﬁag ot 58 25 o [ [ua |3 us Jue [uauglus 50|
li. 2 lynLiecsout Manuusua;-p R L [ : = -’; - &:H &:g ::: :5. :: iul_l-qn_ "'_‘_5_"‘6 L+ |8 |43 5o ls1 |52 /53 (5|55 55 h',S;
P pruiccoibHagsuis 9. - 29| | 30|31 A 3233|3125 |36 |54 |28 ‘;_3"» o 2l il ::}::
B uovecsiitTagucuion Sentix - - 3) Raz&z;bsaea*-tae 34 |uo m- i usuamwaqasos;_e;nsgsu_a
e g i |3 H‘-‘L‘&‘ s lue|ut|ug|yalso |51 52|53 54 (55 5f 5" Br: 58
‘H E PR TR e 20 |1 32 {33 (51 (35|36 |57 28 (39 Jgo.n_\ unqa 5 6 |+ |46 | 19| 50|51 52|53| A 50 5556,55:@'1.
3 TMLHMAMH R fs) ma:saqaszfes#b'aseuwmm-qag;; o s 50|51 fpa|alsu] 9o s |
il Bl & R 4 3 3253 |34 25|36 |57 |33 |39 |no [H) m%ﬁ & |4 lug |nalso |51 5153&' 55|56(51 :&.&l q
Ll 9 bauacsooslfiyn kipBaR o N ol el Bl il 5““‘*““%_ w2 3 b |us|ue |z | ug | 43| 50|51 52|62 5455
41119 lyaLiesoot A e e o [ el e e .haltiq.gl ¢ 1 ug|ua| 50| 51| 52| 53|51 5556 | 54| 58|53 o
1 hourcsoos|yirun Ponsemy |42 P B4 |35|56 7] 38159 | ho| |12 |43 sl |47 48| 43| S0 51 625345415 |5 51.53}?‘ O |
e TR T e L o 23238345526 |51 28|20 Jqo.zl,;mqawi eluaug|ualso|s1|m |52 53[5u[55 |06 57 s 3.
s i lhaLI3csoio R?’FK‘;HA Ra~ennra IESE DLI6TI8S P 55155 I5h 58 18 J-cq L2 U3 Ly e 13 |L8jua (50| 5152|653 54| 5556 |54 5%(59 |60
411 havacsoss Bpaorva WP L |2 [BLA|21[3235)34136 |36 |27) 38|20 1ol 1t ad ifhu)u 5|46 |nd 48 |43 50|51 |52|53| SU| 59 5¢ n 54
17° hanacsonApaogyva K N 1| p 2823|2031 32135 |34 35| 26|33 58150 Zpjuha | 4 3juy | 45| 4 § T UBLS|50/S) [52/58/54] A |55
R L[5 PTRR[29]A (30|31 |52]33 (34| 35|36 37/38/2) gy 12lua |uy |y5|Le|F| MY L3[50 (5 |52 A ﬁ&_l.s_u_
B iisamihein Bragaper T |o| 2 (233123150135 6| 5|2 81391401 Al i3 SIS Lo el 01 BH o8 s o Bee 538 [59
: . 31|32 |33|5L [25 |36 3% |28 |39 |40 |yt | La| 43[hy na|ug|uslso(s 8|53 |s4|55|56|5%| 58| A |83

36
36
L |18 maL1Tcs0e|fantikn
19 - : 31 |52 (35 3435|3657 | 58| 33| no| Hi| Lal L3jut
. -
26

noucsot et
20 4l 31|32 135 [3Y (2536|312 (33|39 |40 |41 (L2433 by

peizesoPanning SHEKARAPPA

&

a5 [32|335| 3y Lio| A |40 [42]u3 |4

waLizcso D TWoapine,  VoYIINE] *

]
H| 2 hacacsorsDatta Kigan A B |1 ]2
127

21 lnewacsona [Pouraraeg: P Guetry] L2 : ?,9
422 by szesonolC uanneana Petn Lo PR 1202) 80 883 36 20 M 126 29 N
11| 23 lintiscsosr(Cierann 4 L [= [28]20] 2 |32 A| 332y 36|36|33|38 |39 |uo|ui
{2 anisesonlC petnana T Lln @031 50 50010 30100 Shill J0ne Wy
iy | 25 o [20[31 32 33 3L 35|36 |37 |38 |39 o] 41 |u2|usfy

30 |3) | A |32 (3% [34]35|36 (33 38|39 40|y |ua

31 (32 135 (34|36 (36|34 | 22(39 | Lo | Ko Lol yalny i

uanrcsoatDyanys  PuaT

28129203 (32|33 30|35|36| 37|38 29(A |y

+ |28

baLIzcsoaDUEERAT KRISHNA

3112235 (51 35|36|3%| 38|39 | 4oL 1 | 42|43 4y fuf

aEa] AL cs029Dsoyza Erston B | ]2 -

il 30 3 20 |3 1|32 A |3324(35 (2 6233839 |yo uyy |ua ul

H199 aircsoso (En'm-r—m V. _kempT [ 4 = i
Staff Initials - e SO ISG & Bl




i L
-l" 1 | 1 F P
| [ u | 1-‘..' | LA

Wm[mmf 90|

?‘ﬂ@‘igﬁ-ﬂ_‘ | !: | |

BEELL
l-_J @m S
Ll BRI J__, el
| IEEEE |

o o ealeues oo s fea|
ol fales el fesan gal |1
T e

e

g 57 I 5 129 70




e

ALVA'S INSTITUTE OF ENGINEERINGE, - cunoLOGY

: : i N ODBIDRI - 574 225
Class  : L1l &em A" eec ATTENDANCE CUM INTERNA o T W
Subject ﬂna!oca and J)Tﬂﬂol Llectrontes lublect : fneloq 4 .
No. of Classes held ; i3 : sl
| o T [ Lo o oo o T o O S T TS TR RO ). ol oor [ :
No| USN P vl 2]s|a|s6|7]8]o|0]|m|r2|13]14|§i7]1e]ro|20[2t]22]23|2¢|25)28|27|2829)30 Hg:l:s“
A S T e el R L R R g b 21 :Qm 20|21 [12]13|2u|25]06 (23] 28]29{20 Yoo il =
N e T N D B G A AN S T (R YRS L et et es
n 3mmmﬁgmea_‘Hh < Lals|u|s|e|= 8|90t ]las il ilglgmnﬁumnsnsniaszsao 1 es |q
14 mu:c&;]‘g: [ HE&FN y a3 {uls|e |7 |8 |2 [lo)iL 1213 1y |k _13_1519 gomnnaal—\ﬂﬁﬁﬁﬂﬂg”sm :FO
H1 5 |nausesoss | TTayal aranry ™M i]als|uls e |3 |8]|9|tofst][1aps ;:Efa‘ﬁbﬁn:i‘s‘iu'nsmnasa‘:\a e2 |a
#] 8| airsedone THyRa T Carea: 1o |z s |e |3 |8 [9]so]1r |23 1y 9 [13] 8 [18]19 20(2422{23| 2y 25(26|24 [28)29 68
Li7 yautesasd [Jnun BraTen ‘Tnukn L{2|3 |k 5‘,\"" 78 |l H’““ 131219 [20]21 222324 25|26 24|28 09 |30 Gé
(L] 8 Lausesoss [k Thgman R 3 T e e 1713 [19|a0|21 22 232y [25 [26 07 p% [23]30 o
T M P i L a]s|us|e|#]8 |9 103t 123 juy 1212 19 [20]21 a2 [22 a4 25 26 |27 ]28[28 |30 ca
{ 410 s R A tlalalufs|e|* |8 |R[A]I|LO]LL m 1516 |1 |18 |12 |20 (21 ha 3 |24]96|26| 2 2% &4
PL M yaniaeson [ Kavya lals |nl5|e |+ |29 ]to]s|1a]ia fu e |11 ialia |ho|at |22 |23]pu 25 ae |23|28]23 30| | ca
12 yanzeson [Kayys R SuerTy [ 11* alu|s|e|# | e a0 | s T x]ie fia |rofas |22 [a2jpu |25 26| 23|28 ]330 | fo
o 18 lhavigcsons Koanik S N tlalafz|u|s |8 |7 [2 [P |9 [10]11 |2 B35 Ls [16|17]18 \a [0 ]n 22 p3|aujaspep N8 | e
-.-"‘ 14 lhausesous|] pTrrwk  TMoGER 2o |m]s 6] |8 ]a[rofss|ea) gl o]i1]ie]ia] sofasfoa| o 23| 242506 p]am | | 26
15 o gesone |l r1THA MI s [2 (a3 |u|s pefajea 1o [1alagy o516 |14 12 [1a 20|21 |23 [aa jpu a5 |26 A 2% i &6
A 18 e reonti D eI THRA chr_nm: 122 .’* 5 16 7‘ 8|9 |to|1L]in]l3 -LL}? 7 12 (19 o2y [22[23 |y 25 |2€] 2328 22 (30 %0
U7 | anacsong Bdanan. G Gunicar!| * 3|h|6|e|d| 8[a|iofar|l2j13ln 14 [1% [1a [2021 [22[23 [24 b5 p6 (27 28] 29|30 IRGR!
{4 Bl Hanan ;.m:\hﬁ \II alzlalals|e|=|alo [sofss|n [a |M8]w|s e |t |ie]iajaop [a2|azhujaspe pr 62
LH 191 Autesonofdi ascr %m_m o e S s a |10y (L1213 m;% 1=_I _m. 19 po pi[22[a3 [0y (2526232829 120 69
L2 resom Mane k. SaBUA vlalz|uls|e |2 |8 |a |1o]osfro|sa]|e 166 |17 |18 1S 20|21 2 032425 [26)2)98)|29 |30 63
G 2 e uscsosa Nacasuger Prun M2 (>3[4 516 |7 |8 |aliofsyto (i3 14 1616 | 171819 |20 1 22 |03 [au |25 26 03 [28/0d 30 Hon
L 22 Hh\.IIr.so‘SﬁNﬁ;K Navena £ ala|prla|plLija |z |u|s |6 |# hd ‘3‘ 1943114 (15 (46 |13 (18 [19 |20 (a4 [22] 23[24 25 (1Y
L2 haviacsosy Nannrtie R ."m—llg-_m a3l lsle s |a|a]so]ss|ia|sa|uyfde|s#]ie /13 o pa |2a) o 25/26)25(28123 a0 e
L |24 ) apsesons [N ergal Sueean G | 2] 2|3 |45 |6 [#|% (3| Aol -l' 16|1%|18/13| A 0P\ [22 A3 |24[2526 (27 2] 65 |¢
1 L% Linuscsose [Pais avi “ilal3lnl5]6|4|e]|alio]ss|1a|is il |53 s} |20]21]2a b3 jay 5| aclaq| aglaei3g S ]
v 1% bauscsost Pavana P Lt|2|a|k|5|e 2|8 |9 |sofstfLafia u.d U |L8 49 [20[ad [aa [a3fou|25(06 (24128 P |30 &R
P B2 liavacoss Prataia P I 2 o e R P e P e e | Lo jile 6 [19]12 |1 [20 p 122130125 ae| 24|28 2o &3
i H 28 b esne | Souamperys R P o o I P N A | 1:11-3'_1114:" 16111219 ho a1 22 [1a by |25 (26|21 |2 a9 o
R 2 hevricsot|SpnorTir Baras | AR [0 (8 D)2 |2 [u]5|6|* |8 |3 1o |2 |12 |14 [L5[46 1 |38 |49 |80 |na]a3)aul 25/ a6 66
1] 3% lausco0s | Spang it M 5 e e e e IE;@ 1112 [17 |ap|a1 (22193 2| 26 |a 6| 24f 28 29] 20 G
Staff Initials . T @ s P PP RSP Y
B 9| B| ) 6% | ®| &S (G HIBIO &




ARSI bR EIEE G R E PN EEE]

L T T I P31 Y U Rl T S S T o Y T e e e e T T Y N Y TN Y

; mi mﬁﬁg gr&ﬁ,&gﬁﬁﬁﬁ_ Eﬁmﬂwaﬁﬁwﬂ i

Iﬂ@ Bugﬂmﬂ._gmw-m_ 8 ﬂﬂmﬂuﬁmmaﬂmﬁ
8 -ﬂﬁaﬁ!&ﬂﬂa

WEEEFERIE
sl <Ll o al o

J

RN

C—= AN O




5 | 8
ﬁﬁ? H&ﬁﬁmﬂﬂ@_aﬂuamﬁﬁa
IR KR EIE










