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» Letter to BOS in Mechanical Engineering, Punyashlok Ahilyadevi Holkar
Solapur University about incorporating different suggestions collected from
various stakeholders regarding curriculum.
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2. Course: CAD-CAM & CAE
Inciude topic -Robotics in aulomation
3. Course: Tool Engineering
Include wopic -Design and development of bending dies.
4. Course: Machine Deign-1
lude topic —Screw jack, friction.
5. ez Malerial Science & Metallurgy
Include topic —Ceramic material, Composite materials etc.

e requested to kindly bring all above suggestions to the notice of Board of Studies in
ical Engincering.
be happy to interact for clarification, ifany.

Solapur University, Solapur
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Minutes of the meeting of the Board of Studies in the
Subject of Mechanical Engineering was held in the

University office on 05/02/2020
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Minutes of the meeting of the Board of Studies in the
Subject of Mechanical Engineering was held in the

University office on 12/02/2020
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Action Taken (New Content / Topic Added)

in the Curriculum
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Punyashlok Ahilvadevi Holkar Solapur University, Solapur

Faculty of Science & Technology

Credit Svstem MODIFIED s#ructure of I.Y. B. Tech. Mechanteal Engineering W.E F. 2020-21

Theory Courses

C:nu'.ir':e Name of Theory Conrse I ?ﬂ'I“.E;k 7 Credits oF EET::;IEEM S?ET Total
ME321L | Machime Design —I1 3 - - - 3 a0 70 - 100
ME322 |Instumentation & Comtrol 3 - - - 3 30 70 - 100
ME323 |Heat Transfer 3 - - - =) 30 70 - 109
ME324 |Industrial & Quality Management 5 - - - 3 E 1] 70 - 100
ME325 | Professional Elective -IV 3 - - - 3 30 70 - 109
ME326 | Mimi Project - - - - - - - - -
ME327 | Metrology - - = = = - - - .
SLH3? | Self-Leamming Technical - - - - 2 - 50 - 50
Sub Total 15 | - - - 15 150 400 - 550
Semester 6 Laboratory / Tutorial Courses
Course Name of Laboratory / Tutorial Conrse o Cradits El;zg‘“ﬁ”" S; gi’”g Tofal
code | 7 : t|r|e|D ISE '5oET 0E |
ME3N] |Machine Design 1T - - 2 - 1 - - - 25 25
ME32? |Instrumentation & Control - -1 2] - 1 - — 25 25
ME3ZD |Heat Transfer - - 2 - 1 - 25 - 25 50
ME324 |Industrial & Quality Management - 1 - - 1 - - - 25 25
ME3ZS |Professional Elective IV - - 2 1 - - - 25 25
ME3Z |Mim Project - 1 - I 1 - - - 15 25
ME31T |Metrology § 2 1 25 25 50
ME328 |Mechanical Workshop I - - 2 - 1 25 25
Sub Total - |0z [ 1] - 08 - 50 200 250
Grand Total 152 | 1 23 150 450 200 800

Continwons Assessment , Prafessional Elective —IV: 4 Projeci Management
Mechanical Vibrations E. Railway Transportation.

# indicares eredits over and above

Abbreviations: L-Lectures, I-Tutorials, P-Practical, D-Drawing, ISE- In-Semester Exam, ESE- End Semester Exam, ICA- Internal
B. Industnal Product Design C. Plastic Enginesring D.
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Punyashlok Ahilyadevi Holkar Selapur University, Solapur

Faculty of Science & Technology
Credit System MODIFIED soucturs of I.Y. B. Tech. Mechanical Engineering W.EF. 2020-21
Theory Coursess
C::“;:e Name af Theory Conrse I E_l{'sjtre;k D Credirs oE EamE:;lEhun Sc?zie Total
| ME321 |Machine Design —IT el 3 30 70 . 100
ME32? | Instumentation & Control : - - - 3 30 7 = 100
ME323 |Heat Transfer 3 - - - 3 3 T - 100
ME324 |Industmial & Quality Management 3 : < - 3 30 70 = 100
ME325 |Professional Elective -IV 3 = = 2 3 30 T - 100
ME326 |Mini Project - - - - - - - - -
ME32T (Metrology - - - - - - - - -
SLH 32 |Self-learning Techmcal - - - = RE = 50 - 30
Sub Total 15 | - - = 15 150 4040 - 550
Semester 6 Laboratory / Tutorial Courses
Conrse Name of Laboratory / Tutarial Conrse Hrs.fweek 1m E.l;;.igmrfau .‘:}:[JE:mf —
code 3 : L Ir| 2| B ISE rFpET OF :
ME3N |Machine Design —11 - - 2 - 1 - - - 25 25
MEIX! |Instrumentation & Control - - 2 - 1 - - 25 25
ME31S |Heat Transfer - - 2 - 1 - 25 - 25 50
MEIM |Industmal & Cuality Management - 1 - - 1 - - - 23 23
ME325 |Professional Elective IV - - 2 1 - - - 25 25
ME326 |Mimi Project -] 1 - 1 - - 25 25
ME3ZT |Metrology b 2 1 25 25 50
ME328 |Mechanical Workshop 11T E - 2 - 1 25 25
Sub Total - |2 12 - s - 50 200 150
Grand Total 15 | 02 12 13 150 450 200 800

Abbreviations: L-Lectures, T-Tntorials, P-Practical, D-Dvawing, ISE- In-Semester Exam, ESE- End Semester Exam, ICA- Internal
Confinnonus Assessment , Professional Elective —IT- A. Project Management B, Industmal Product Design C. Flastic Engineering I.
Mechanical Vibrations E. Rmibway Transportation. # indicates credits over and above
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Punyashlok Ahilvadevi Holkar Selapur University, Solapur
T.Y. B.Tech (AMechanical Engineering) Semester- VI w.e.f Year 2020-2021
AME 321 MACHINE DESIGN-IT

Teaching Scheme Examination Scheme
Lectures — 3 Hours/week, ESE- 70 Marks
Practical — 2 Hour/week, ISE 30 Marks

ICA- 15 Marks

. Course Introduction:

This course seeks to provide an mmtroduction to design of vanous machine elements and
discusses vanous design procedures. requirements, and desion methods. It infroduces the
design procedure for various types of gears like spur gears. helical gears, bevel gears and worm
gears along with the mtroduction to AGMA standard JA further content explams in detail the
significance of pressure vessels, design procedure. and mnfroduction to various standards used
for pressure vessels. The different types of beanngs. their significance and the selection of the
rolling contact bearmes from Mamufacturer's Catalogue and the design considerations for
shdmg contact beanng are also included m the course content.

. Course Pre-requisite: Student shall have knowledge of function of different machme
elements such as different types of gears, beanngs, shafis. Lew etc. A sound background of
Mechanics of material and findamentals n:ufdf-s.lgn of machine elements essential for successful
completion of this course.

Course Objectives: During this course, siudent is expected
To design gears and pressure vessels.

To select beanng from Manufacturer's catalogue

To use standards m desien of machine elements.

Lid Id — &

Course Outcomes: At the end of this course, student will be able to

Design gears and pressure vessels.

Calculate the load achng on shaft to select beaning from Manufacturer's catalogue.
Use standards m design of machine elements.

Lad [od b= @
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Unat 1- Spor smd Hebeal Gears No of lectares — 11

Spur Cear

» Uit Contemt:

Deesign conssderations of gears, gear materials, fypes of g=ar tooth Gibures, nnfmg tooth, gear
tooth loads, punmwmy oongher of teeth ﬂEE'I'ﬂ:hﬂlIETh'quﬂtﬂm.'Smt! BUALOD
Buckinsham’s’ Fomatan _(Totrochacionytreatmend], ear desizn for pexinmm  power
traremssziog. Introduction to AGMA code.

Helical Ceau

Virtual mmaber of teath. force analysis, beam and wear sorensth effective load oo pear toodh.

Uit 2— Pressare vessel No of lectares - 06

. Unif Comtent:

Thin oviinders-Types of stresses, desion of thin oylinders. (Mumerscal)

Thock oviinders- Types of stresses. fathure fena— Lame’s equation, Clavanno's equaton
Bimee:s equation. (Numerical, o dervations)

Inmoduction v compoumd cviindsrs, aatofreftaze. unfined pressure vessels (codz). rypes of end
Closures (No Numerical).

I:'FFH-I'n'Frrummr and norle i shell ard sosers .l"l'-.""rrrw.:-""n

mmﬂmmuﬂmﬂgmﬂMMtﬁﬁ nireductory ireamyent).

Unit 3 Statishcal Comiderations in Thesizn No of lectures 03
. Uit Combent:
Fraquency diseibotion, probatilicy destribusen, normal curve. desien and nanml tofemnces.

Section IT
Unit 4- Bevel Gear No of lectures — (5

. Uit Comtent:

Termmmology and seoametrical relaton, force anadyss, mountins of bevel pears. beam strensth
and wear sirensth, dyvnanmc footh load

Unit & Worm Ceear No of lectures - 05

. Umif Comtent:

of wonn zeanng. force analysis of worm dove, fHchon o wonm gear. effcency and desizn
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Science & Technelogy

Credit Svstem MODIFIED swucrure of T.Y. B. Tech. Mechanical Engineering W.EF. 2020-21
Theory Courses

Course Hrs./'week . Examination Scheme
code Time of Thedry Course L [T | P Coediy. | 6% ESE ICA | Total
ME311 (Machine Design —I 3 - - 3 30 70 - 100
ME312 |CAD-CAM & CAE 3 - - 3 30 70 100
ME313 |Metallurgy 3 - - 3 30 70 - 100
ME14 |Industrial Engineering and Operation 3 - - 3 30 70 - 100
Research
ME315 | Professional Elective —I11 3 - - 3 30 70 - 100
SLH  |Self Learning: HSS 2 50 50
Sub Total 15 - - 15 150 400 F 550
SemesterS Laboratory / Tutorial Courses
] Hrs./week Examination Scheme
Ci::;f Name of Laboratory /Tutorial Course L T P Credits ISE ESE IC4 Total
POE | OE
ME31l |Machine Design I - - 2 | - - - 25 25
ME312 |CAD-CAM & CAE - - 2 1 25 - 25 50
ME31 | Metallurgy - - 2 1 - - 25 25 50
ME314 | Industrial Engineering and Operation - - 2 1 - - - 25 25
Research
M professional Elective 111 o et e | - - ! 25 | 25
ME316 | Advanced ProgrammingConcepts | 2 2 - = - 50 50
ME317 |Mechanical Workshop —I1 - - 2 1 - - - 25 25
Sub Total 01 - 14 08 - 50 200 250
Grand Total 16 - 14 23 150 450 200 800
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Punyashlok Ahilvadevi Holkar Solapur University, Solapur

Faculty of Science & Technology
Credir Svsrem MODIFIED srructire of T.Y. B Tech. Mechanical Engineering W.EF. 2020-21

Theory O ourses

3 Hrsweek Examination Scheme
[:L'fa':“ Ijmie - Thiney Lonige O O il O T ESE ICA | Total
ME3ZT |Machine Design —11 3 - - - E] Eii] T0 - 100
ME32I  |Instrumeniation & Control 3 - - - 3 £l T - 100
ME3ZY |Heat Transfer 3 - - 3 30 TO - 100
MEIZ  |Industnal & Quality Management 3 - - 3 30 T - 100
ME3Z5  |Professional Elective —IV 3 - - 3 £l T - 100
MEIZE M Progect - - - - - - - - -
MEIZT |Metrolozy - - - - - - - - -
SLH 32 |Self-Lenming Technical - - - - 2% - 50 - 5ih
Sub Total 15 - - - 15 150 4 - 550
Semester 6 Laboratory [ Tutorial Courses
i . ) Hrs./week i Examination S{’!fﬂle’
o Name of Laboratery / Tatorial Cowrse L 7 p o Credits ISE ENE 4 Tontad
POE | OF
MERZ] | Machine Design -1l - - 2 - 1 - - - 25 25
MESI2 | Instrumentation & Comrod - - 2 - 1 - - 25 25
MER2Y | Heat Transfer - - 2 - 1 - 15 - 25 Sib
MIE Industrial & Chuahty Management - 1 - - 1 - - - 23 25
ME32S | Professional Elective -1V - - s 1 - - - 25 25
MESDG | Mimi Project - | - T 1 - - - 25 25
MESZY | Metrology § 2 1 25 5 1]
MEXE | Mechanical Workshop —111 - - 2 - 1 25 25
Sab Total - | m 12 - L] - 50 p1] 150
Girand Total 15 | 02 12 * 13 150 4511 2iHD Ko

Abbreviations: L-Lectures, T-Tutorials, P-Practical, D-Drawing, ISE- In-Semester Exam, ESE- End Semester Exam, 1CA- Internal
Continnous Assessment , Professional Elective =IV: A. Project Management B, Industnal Prodoct Design O Plastic Engineering D,
Mechanical Vibrations £ Railway Transporiation, & indicates credits over and above
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TN, B Tech | Mechanical Engineering) Semesier- Y woel Year J020-2021
MEI3 METALLURGY

Tewchilng Schewe Examiaation Scheme
ESE: Tk Marks
Theory: dratweek ISE — 30harks
Practical: 2Hrs week MM 2Eharks
OE: 250 arks

Conrse lntroduction:
Cowrse Introduction: Metallorgy is an an of extracting ithe pore metals from s ore. lis foll

SEOPE 1 1A

a) Mixing two of more metals o oamoan Adloy,

by Shapamg the memls £ alloyva by difforent processes such a5 Casnong, Forming, amd
Joiming ete

) Undergoing sudable Heat treatment for modifying the properives

dy  Aed fimally, in Inspecting & resting before putting the products in o ose.

Cowrse Prereguisites: Engineerng Chemistry, Work  shop  practices,  Manufaciurnng
processes

Codrse Dhjectives: To make the siudents proficient im
1. Structures, composition, properiies, applications of materisls and ther seleciion for
design purpaase.
2 Tesung of matenials and ity sipnificance
3. Heat treatment processes for different engincenng matenals
4. Powder mestallurgy process and composite matenipls with s applications

Coarse Dutcomies: Al the end of course, students will be able 1o-
|- Sebect of ferrous alloyy and demisnatrage the sigificance of heat reatient peocesses fod
engineenng applications,
2 Eswablish the charactenstics of nonferrous slloys and Composive materialks
3. Selecr suitable testing method & implication of Pewder metallurgy for manufsciunng of

poodsets

SECTH™-1
UNIT-1 Introdocton 1o ferrous alloys Mo af leciures-H
Boel classificateon of Metxls, Concepl of alloving, Classification of cooling curves,
Types of aquilibnium diagram, Lever rule, phase male, Solid soluiien & o5 oepes
Intermetallic compounds; allomopy.

UNIT-2 Ferrous metals and alloyvs Mo of leciares-11
Fe-Fedl equilibnuem diagram, crtical iemperatores, Plan carbon stecls: composition,
applications & properties, Effect of alloving elements on steecls, Eutectic, Eutectoid amd
Peritectic tratsformations, Plain carbon sieela, classification, composition, properties &
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gpplicatipns, Types of cast rons, composition, properties, spplications. Alloy steels,
alloving elements added 1o steels and their purpose
Stedy of compasition, propertes and applications of following alloying stegls

[. HELA sieels 2 Spnng steels 1 Silicon steels

4. Haddfield *Mn" steels 5 HCHC sseels b, Water hardening sieels

7. Ol lardening sioel 8 A hardemng steel 9. Hio working toeo] and Dis
gleel 16 Clasel steels 11. H55 12 OWHS

I3, Sainless steels amd s iypes 14, Envan E5. S1eels for subzero appplicationg

UNIT-3 Mon-ferrous allovs, composites and Nano materinls Mo of lectures &

Mon-ferrous alloys

Copper alloys brasses, bronzes. Alumosum alloys: A5 alloy, A1-Cu alloy

Steps m precipatation hardeming (Steps oaly), Pbh-5n plloys, Siody of Babbiis
Imtroduction o Ml allovs

Composite muiterink Chasaficasion, properties and Application

Mano materialy — Concept, effect of particle 5i2¢ on mechanscal propernies,

SECTION 1T

UNIT-4 Heat treatments of steel Mo of lectures-
Oibjectves of Hesi Treatment, TTT and OCT disgram foo eupectoid Steel |Introductory
treatimaeil odly')

Anmmealing - plarposes, types, applications, limitations

Marmaluing. purposes, types. applications, limitations,

Hordenung & Tempenng: parposes, Dypes, applications. Types of Temperning, structoral
changes during tempering, Subzero reatment.

Methods of hardening auch 85 Austempering, Manempering, lmitatons of these process,
Surface hardening reatments:

Carburizimg — types, Miradiing.

Cyaniding and carbinitnding — Purposes, chemistry of process, applicatioas, Hasiations.
Induction kardening - Flome bardening — Concept process, advantapes limitatons and
apphications

UMNIT-5 Destructive and Non Dewtructive testhing o, of lectures-06
A, Destructive testing methads, test procedure in bref, sisnificance of
i) Tensile testing i1} Hardness testing i) Imipact testing iv] Creep v) Fatigue tesfing

B. Study of MNon Destructive Testing methads (NDT) such ag
i) idye penetrant test i) mapnetic Pariicle test i) Ulirasonic test iv) Radiograply test v)
Eddy current test. Introduction 1o advanced MDT methods,

UNIT—6 latroduction to powder metalluegy Mo oof lectures-Ak

Signiflicance, steps o powder metallurgy process, Appheasions, Methods of powder
manufacture, mixing /| blending, owmpaction methods,  sinléring processes & Dypes,
advantages & limntions, Typical powder metallurgy applications and thew flow chan: -
Self lubricated bearings, cementod carbide cutting wols, mction materials, e
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Punyashlok Ahilyadevi Holkar Solapur University. Solapur
Faculty of Science & Technology

Credit Svstem MODIFIED sireecivre of T.Y. B. Tech. Mechanical En;.:fnfrﬁng W.EF 2020-21 Semester -V
Theory Courses
Course - Hrs./'week . Examination Scheme
code AN o vty Conine TR el ESE ICA | Toul
ME311 | Machine Design -1 3 . - - 3 a0 70 - 100
ME3I2 (CAD-CAM & CAE 3 - - - 3 30 70 100
ME3I3 | Metallurgy E | - - - 3 30 70 - 100
MEX | Industrial Engineering and Operation A . - - 3 30 70 - 104}
Research
ME3LS | Professional Elective <111 i - - - 3 30 70 - 100
SLH  |Self Learning: H5Y S 30 hll]
Sub Total 15 - - - 15 150 400 C 550
SemesterS  Laboratory [ Tutorial Courses
- Hrs./week Examination Scheme
5 i:;:’ Name of Labaratory Tutoriad Course i T P D Credirs ISE ESE ICA | Tetal
POE | OF
ME3! | Machine Design -1 - - 2 - | - - - 25 23
ME3I2 |CAD-CAM & CAE . - 2 - 1 25 - 25 50
ME33 | Metallurgy - - 2 - ! - - 25 25 50
ME3I4 | Industrial Engineenng and Operation . - 2 - I - - - 25 25
Research
ME3LS . . &
Professional Elective <111 - - 2 - 1 - - - 25 25
ME3L6 | Advanced ProgrammingConcepts | 2 2 - - - 50 a0
ME3T | Mechanical Workshop -1 . . 2 - 1 - - - 25 25
Sub Total 01 - 14 - 08 - 50 200 250
Grand Total 16 - 14 - 23 150 450 200 800

Abbreviations: L-Lectures, T-Tutorials, P-Praclicals, D-Drawing, ISE- In-Semester Exam, ESE- End Semester Exam, ICA- Internal
Continuous Assessment

Professional Elective =HIf: A. Gag turbines8. Indwsirial Hydraulics and Prewmatics C. Non Comventional Machining D. Tool Engineering
# indicates credits over and above.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Science & Technology

Credit System MOPIFIED structure of T.Y. B. Tech. Mechanical Engineering W.EF. 2020-21

Semester -Vl

Theory Courses

{:'c.uur:t ey Ehesy Lonrse L I'irm .l‘wn]:k b | Em;::ﬂm SE:ET Total
ME3Z | Machine Design 11 3 3 30 70 - 100
ME3IZY | Instruméntation & Control 3 - 3 30 70 . 100
ME3Z3  |Heat Transter 3 - 3 30 70 - 100
MEIZ | Indusirial & Quality Management 3 - 3 i0 70 - 100
ME323 | Professional Electuive -V 3 3 30 70 . 100
ME3Z6 | Mini Project 5 2 5 3 d
ME3IT | Metrology - - - : =
SLH 31 [Self-Learning Technical - Iz 0 . k1l

Sub Total 15 | - - | - 15 150 400 - 550

Semester 6 Laboratory / Tutorial Courses
His./week Examination Scheme

Course Name of Laboratory / Tutorial Course Credits ESE ICA | Todad
coide L r| P | D ISE POE | OF
MES2T (Machine Design 11 . 1 - 25 25
ME2D (Instrumentation & Coentrol 2 1 25 25
MEs23 [Heat Transfer 2 1 . 25 25 50
MES24  (Industrial & (Quality Management 1 1 25 25
MES2S (Professional Elective -1V 2 1 - 25 25
ME3Z6 |Mini Project l l - 25 23
MES2T (Metrology b F. 1 2¥ 25 50
ME32S (Mechanical Workshop - 2 l 15 25

Sub Total - |0 | 12 8 - 50 200 250

Girand Total 15 (0 | 12 13 150 450 200 800

Contintious Assessment , Prafessionial Elective =IV: A. Project Management
Mechanical Vibrations E Railu ay Transportaiion,

# indfvates credivs over and above

Abbreviations: L-Lectures, T-Tutorials, P-Practicad, D-Drawing, ISE- In-Semester Exam, ESE- End Semester Exam, 1CA- Internal
B. Industrial Product Design C. Plastic Engineering D.
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Punyvashlok Ahibvadevi Holkar Solapur University, Solapuor
T.Y. B.Tech (Mechanical Engineering) Semester- V o woef Year 2020-2021

ME 316 ADVANCED PROGRAMMING CONCEFTS

Teaching Scheme Examination Schene
Lectures — 1 Hoursiweek
Practical — 2 Hour/week ICA - 50 Marks

Course Intreduction
By the end of this course, students will have gmned a fundamental understanding of

programming n Python by creating a vanety of senpts and applicabons for the Web and for
systems development. Python 15 a versatile prograommung language, suitable for projects
ranging from small senpts to larpe systems. The course emphasizes best practices such as
version control, unit testing and recommended styles and idioms. Students will explore the
large standard library of Python, which supports many common programming tasks.

Course Prerequisites

This course 15 miended for absolute begmners in programmmg, but mcledes review of
elementary features, Students are expected to be able to open command prompt window or
termmial window, adit 4 text ble, dovwnlosd and install software, and understand basie
PIOEMIMIMING concepts,

COURSE OBJECTIVES:
| Introdduce procedural and object-onented style for wnting Python scripts.
2. Introduce stendard hbrury packages end modules in Python

3 To teach debugging and profiling of Python senipis.

COURSE OUTCOME:

At the end of this course, students will be able to

|. Use Python standard hibrary modules in wnting Python senipts for problem solving,
2 Wnte Python scripts m procedural and object-onented style.

3. Wnite Python seripts to perform database, network and web related operations.

4. Debug and profile Python scripts.
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Umit 1 - Introduction to Python and Computer Programming

1.1 What 15 Python?
1.2 Types of Python
| 3 A basic program in python

Unit 2 - Data Types, Variahles, Basic Inpot-Output Operations, Basic Operators

21 Sample python program

23 Python literals

23 Operators - data mantpuiation tools

2.4 Vanables - data-shaped boxes

25 How to talk to compater?

Unit 3 - Boolean Values, Conditional Execution, Loops, Lists and List Processing,
Logical and Bitwise Operations

3.1 Making decisions i Python
32 Python's loops
33 Logic and bit operations in Python
1.4 Lists - collechons of data
15 Sorting simple lists - the bubble sort algorithm
3.6 Lisis - some more detals
37 Lists m advanced applications
SECTION T

Unit 4 - Functions, Tuples, Dictionaries, and Data Processing
4.1 Wniting functions in Python
4 2 How functions communicate with ther enmvironment?
4.3 Returning a résult from a function

4 4 Scopes in Python
4.5 Tuples and dichonanes

Unit 5 - Modules, Packages, String and List Methods, and Exceptions

51 Using modules

52 Some useful modules

53 What 15 package?

54 Errors

5.4 The anatomy of exception

5.6 Some of the most useful excephons
%7 Chamscters and strings vi, computers
5 8§ Pyvthon's nature of stings

549 Stmng methods
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Science & Technology
Credit Svstem MODIFIED structure of T'Y. B. Tech. Mechanical Engineering W.E F. M12(-21 Semester -V1
Theory Courses
pee e S EI L Hrrs Jm:k el E“?::mn SE?:.‘T Total
ME3ZI | Machine Design -1 3 - . - 3 30 70 . 100
ME3ZT | Instrumentation & Control 3 - - - 3 30 70 B 104
ME32} | Heat Transfer 3 - - - 3 Ell] 70 - 104
MEIM | Industrial & Cluality Management 3 . - - 3 30 70 . 100
ME325 | Professional Elective -1V 3 - - - 3 30 70 B 104
ME326 | Mim Project - - - - - - - - -
ME3I7 | Metrology - - - - ¢ - - - -
SLH 32 | Self-Leaming Technical - - - - L - i - 50
Sub Total 15 | - - - 15 150 400 - 550
Semester & Laboratory / Tutorial Courses
Hrs./week Examination Scheme
Courye Name of Laboratory / Tutorisf Couerse Cradits ESE ICA Tl
code L T | P | D ISE
POE | ODE
ME3Z] | Machine Design 11 - - 2 - | - - - 25 25
ME3Z2 | Instrumentation & Control - - 2 - 1 - 25 25
ME323 |Heat Transfer - - 2 - 1 5| - 25 30
ME324 | Industnal & CQuality Management - 1 - - 1 - . - 25 25
ME325 | Professiondl Elective -1V - 2 1 - - 25 25
ME326 | Mini Project - 1 - T 1 . - - 15 25
MEI2T | Metrology i 2 l 25 25 50
MESZE | Mechamecal Workshop 111 - . 2 - 1 25 25
Sub Total - |02 121 - L] - S0 200 250
Cirand Total 15 | 02 12 | - 3 150 450 200 B0

Abbreviations: L-Lectures, T-Tutorials, P-Practical, D-Drawing, ISE- In-Semester Exam, ESE- End Semester Exam, 1CA- Internal
Contintous Assessment , Professiomal Efective =IV: A. Project Managemens B, Industrial Product Design €. Plasiic Engineering D.
Mechanical Vibrations £, Raihway Transportation. # indicutes credits over amd above
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Punyashlok Ahilvadevi Holkar Solapur University, Solapar
T.Y. B.Tech {Mechanical Engimeering) Semester- V weed Year 20Z0-202]
ME 317 MECHANICAL WORKSHOP — 111

Teaching Scheme: Examination Scheme:
Practical: 2 Hours / week A 25 marks
Course Prerequisite

This course 15 important to understond fundamendals of machme shop stars from safety
measures, practical use of measurnng tools, use of all conventional machine tools, operations
of all conventional machines, use of tolerances, fits and finally their practical vse ond
applications.

Course Objectives

I. To leam and understand different machimng opemtions practically studied m theory
subjects.

2. To get hands on experience of machining operabons such as gnnding, dnllng, shaping,
furming el

1. To develop skills to operate different machine tools

Course Outcomes

At the end of this course, the student will be able

I. To grind the tools

2 To operate differemt machine tools such as grninders, lathes, milling, dniling machines ete.
3. To machine the component as per specified dimensions

ICA

Course Contents

I. Tool Grinding Demonstration and actual gnnding to understand the tool geometry (01 tums)
2. One compasite job in M5, conmisting of one component and mclusive of following operation
shall be performed by students {Any 5 Operations)

Facing, Turming, Step turming, Chamfermg, Grooving, dnlling, Kmurlmg At least one
dimension of the job shall carry close tolerance {0diumns)

4. Preparation of process sheet for the above job {01 turns)
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR

Faculty of Engineering & Technology

Credit System strucnire of $.Y. B. Tech Mechanical Enginrfr.‘ng WEF, 2018.20 Semester 3
Theory Courses

fﬂ‘:f‘:'m Mo "Ny Lowne L H;‘mwf" p | 4 | e Emﬁmsl;m" Sftge Total
ME211 | Applied Thermodynamics 3 3 3 70 100
ME212 | Mechanics of Materials 3 3 k1] 70 100
ME213 |Manufacturing Processes 3 3 30 70 100
ME214 | Machine Drawmg & CAD 3 3 30 70 100
ME215 | Professional Elective-1 3 3 0 70 100

Sub Total 15 - 15 150 350 500
MEV2! |Environmental Sciences |

Semester 3: Laboratory / Tutorial Courses
Hrs./week Examination Scheme
Course | Name of Laboratory / Tutorial Credits
e || oo A A 58— jca | Tomt
POE| OE
ME211 | Applied Thermodynamics . . . . . . -
ME212 | Mechanics of Materials . | | . 25 25
ME213 |Manufacturing Processes . 2 . l . 25 25 50
ME214 |Machine Drawmg & CAD . . . 4 2 30 50 100
ME215 |Professional Elective-l . l . 25 25
Sub Total . . - . 5 - 5l 15 115 200
Grand Total 15 01 04 | 04 bl 150 415 125 700

Abbreviations: L- Lectures, P—Practical, T- Tutarial, ISE- In Semester Examination, ESE - End Semester Examination (University

Examination for Theory & / POE & / Orall, ICA- Internal Contintous Assessment

Professional Elective-I: A. Microprocessors in Automations B, Internal Combustion Engines €', Composite Materials
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Faculty of Engineering & Technology
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Credir Sysrem structure of 8.Y. B. Tech. Mechanical Engineering WEF. 2019-20 Semester 4
Course Name of Theory Course His./week Credits . Examination Scheme
code L T P ISE ESE ICA | Total
ME221 |Engineering Mathematics 111 3 3 30 70 100
ME222 | Manufacturing Technology 3 3 30 70 100
ME223 | Fluid Mechanics & Fluid Machines 3 3 30 70 100
ME224 | Kinematics & Theory of Machines 3 3 30 70 100
ME215 | Professional Elective-I1
3 3 30 0 100

Sub Total 15 15 150 350 500

MEV22 | Environmental Sciences |
Semester 4: Laboratory | Tutorial Courses
oy . | Hrs./week . Examination Scheme
ps Wame of Laboratory / Tutorial Conrse I | p Credits ISE ESE 1cd | Total
POE | OE

ME22l |Engineering Mathematics 11 I l 25 25
ME222 | Manufacturing Technology 2 | 25 25
ME223 | Fluid Mechanics & Fluid Machines 2 | 25 25
ME224 | Kinematics & Theory of Machines 2 l 25 25 50)
ME225 |Professional Elective-11 2 ! 25 25
ME 226 | Mechanical Workshop- 2 | - 50 50
ME 227 | Electrical Technology 2 | 23 25 5t

Sub Total - imn | 12 07 - 50 00 | 250

Grand Total 15 0| 12 p2] 150 400 200 | 750

Abbreviations: L- Lectures, P -Practical, T- Tutorial, ISE - in Semester Examination, ESE - End Semester Examination (University

Examination for Theory & / POE-& / Oral), ICA- Internal Continuaus Assessment.

Professional Elective-11: A. Mechatronic Systems B, Power Plant Engineering  C. Solid Mechanics
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ﬁ Punyvashlok Ahilyadevi Holkar Solapur University, Solapur

KLY . 5.Y. B. Tech.~({Mechanical Engineering) Semester-111

| e i I ME212- MECHANICS OF MATERIALS
Teaching Scheme Examination Scheme

Theory/Lectures — 3 Hrs. "Week ESE: 70 Marks

Tutwrial- 1Hr "Week 15E: 30 Marks

ICA: 25 Marks

Course Introduction: This course consists of topics from the course Strength of Materials which are
helpful for mechamcal engineers. It consists of basic concepis of stresses &strams induced due 1o
various Lypes of loads which are vital in Design engineerimg. It includes the topics of simple stresses
& strams, strain energy bnd impact lood, Principal stresses & straimns and torsioen of circular shafts, m
the first section. In second section, the topics covered are SFD & BMD for beams, bending stresses i
beams, shear siresses in beams and slope & deflection of beams. This course emphasines the
fundamentals of varous topies under strength of matenals necessary fin practicing mechanical
engmneers n design and inculcates problem selving skill amongst the students.

Course Objectives:

After successfully completion of this course, student will have an ability to;

e [k =

.

[

Understand concepts of various types of stresses & strains, elastic constants & their relations.
Understand concept of struin energy and its significance.

Determine. principal stresses, shear stresses on structural member under vanous loading
combination anabytically and graphically usmg Mohr's cocle method.

Calculate the stresses and strains in circular torsion members, and members subject o flexural
Ioadings.

Draw shear force and bending moment disgram for supported beam under various types of
transversse boading,.

Caloulate bending and shear stresses m beam and determume distributson at any locatiom along
the section of beam,

Mnalyee simple bors, beams, and creular shafts for allowable stresses ond loads,

Conrse Ouofcomes:

At the end of course students will be able to-

ME212.1 Determme the stresses, strains and deformation under various axial, torsional
mnd flexural loading.

ME212.2  Determine strom energy m axially loaded members

MEX23% Calculate principal stresses & position planes in o member subjecled to
yarsus types of siress system by analytical & graphical method.

ME2124  Delermine lorsional shear siress, angle of twist & design dimensions of shafl.

ME2125 Draw SFD, BMD and determine shear & bending stresses, slope and
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SECTION -1
Unit Mo 01: Simple Stresses amd Strains Mo of lectures-06

+ Unit content: Concept of stress and strain (tensile, compressive & shear), lineas & Iateral struns,
Volumetric strin, Hooke's ow, Elastic constants and their relationships, stresses and strains in three
dimensions (only oumerical treatment), Stress-Stron disgram for doctile and  brittle matersals,
Stresses and deformation mn homogensous and composite bars under concentrated loads.

Unit Mo 02: Strain Energy and Impact Load Mo of lectures-(4

Unit content-Concept of stritin energy or resilience, proof resilience and modulus of resilience,
determination of strain energy in tension and compression for axially loaded members doe to gradual,
sudden and impact loads.

Unit Mo 013: Principal Stresses and Strains Mo of lectures-06

* Umit content: Mormal and shesr stresses on any oblique planes, concept of principal planes,
principal stresses and maximum shear stress (2-D cases only), positions of principal planes and planes
of muximum shear for various cases of loading (2-D only), maximum shear siress, Use of graphical
method (Mohr's circle) for determination of principal stresses and maximum shear siresses.

Unit Mo 04: Torsion of Circular Shafis Mo, of lectures-d

» Umit content: Theory of torsion of circular shofis, assumptions, dervation of torsion equation,
determinatem of torsional shesr stress and angular twist for solkd and hollow shafls in power
trunsmission applicatiomns.

SECTION I
Uinit Mo 005: Shear Force and Beoding Moment DMagrams for Beams Mo of lectures-(

« LInit content! Concept of shear force and bending moment in determinate beams due (o concentrated
loads, UDL, UVL and couples (analytical method only for cantilevers, simply supported and
overhanging beams), determmation of points of contra shear and contra Mexune

Unit Mo 06: Beoding Stresses in Beams Mo of lectures-(5
» Unit content: Infroduction, theory of pure bending of beams, assumptions ond sign Conventimns,
bending stress distribution diagram, Flexure™s formules derivation, moment of resistonce amd section

modulus, determnstion of bending stresses for commonly wsed oross sections (reclangulor, Bsections
and T-sechons §,

I'nit Mo 07: Shear Stresses in Beams Mo of lectures-(4
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Punyashlok Ahilvadevi Holkar Solapur University, Solapur
5.Y.B. Tech.iMechanical Engineering) Semester-111
ME214 MACHINE DRAWING & CAD

Teaching Schems Examination Scheme
Lectures — 3 Hours'weck ESE- 70 Marks
Practical — 4 Hourrweck 15E - 30 Marks

A 50 Marks

DE - 50 Marks

Course Introduction: Drawmg is called as language of engincers. This course emphasizes
the fundamentals of wanous topics under machmne drawing neccssary for practicing
mechanical engmeers and meulcates problem solving skill amongs the studenis. Machine
dmwing on the other hand = the scientific representation of an object, secording 1o certain
national and imicroational standards of practice. This course consists of selected topics from
the subject Machine Drawing and Engineering (iraphics which are helpful for mechanical
engineers. It contains BIS convention, free hand sketching & Production drowing which are
vital m Design engineering. It covers the topics of BIS conventions, free hond sketching,
Prodoction drawing, isometric projections along with assembly and details dmwing. Also a
very hasic step in the process is to model the machine component accurately m the availabbe
CAD software packages This course introduces the commands, procedures, for 21 as well
3D drowing used m such software. Use of software in the engincering design &
manufacturing increases the productivity of the designer, improves the quality of design,
mmproves communications through documentation, and creates & database for manufactuning,
The course helps in skall development as per the need of the modem day industry & thus,
enhances the emplovability.

Course Prerequisite: For this course, student is expected to have-
Knowledge n!'EnE_mt:nng Drawing.
Knowledge of peometry.
Basic knowledpe of computer operating

Course Objectives: During this course, student 15 expected to

1 To understand & use the prmeples and requrements of drawing practices as per BIS sondards
2 To mterpret and appéy technique for making assembly from the detail components

3 To mberpret and apply; timms; {its-and iobemnces to the vanoes machene clements

4 To operuie the dafting software

Course Qutcomes: Al the end of this course, student will be able o
Adthe end of this cowrse, the sudent will be

1. Abk to create drawings as per BIS standanis
2 Ahls iy onndy technione e ool droseane froen the dmbs il snrms s
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Related Features such as Porallehsm, Perpendiculanty, Anpulanity. Concentricity. Tolerance
Symbol and Velue, Indicating Geometneal Tolerances on drawings

Surface Finish:- Surface Texture, Surface Roughness Number, Roughness Syvmbols, Range
of Roughness obtainable with different manufacturing processes,

(Note - Numeraly ‘calcularions/problemstasks/examples thearetical guestions on UNIT NO.3)

Linit 4— Details and Assembly Drawing Na of lectures — 6

To prepare detm] drawings from given assembly drawmg. To prepare asscmbly drawing from
given drowing of details. Prepamation of detailed drawing from the given detmls such as:
Tools post of center lathe, Tml stock, Cross head Assembly, Figs snd fixtures, connecting rod
and piston of LC. Engines, Gland and stuffing box and meny more suitable’'considerations
with moderaie difficulty kevel, ete.

s Sclection and showimng of all the symbols & smrface finish symbols, s, tolemnces
for dimensions o details and assembly drawimgs.

Section 11
Unit 5 Introduction to Computer Aided Drafting Mo of leciures — 7

{To be completed using suitahle drafting package)
The treatment on 213 Drawmg with-
1. Basic commands to deaw 2-D objects like line, circle, are, ellipse, polyzon ete.
2 Edit & Modify commands: Erase, exiension, break, fillet, chamfer, trim, scale,
hatching etc
3. Dimensioning & text commands
4. Viewing and other - Zoom , pan, block ete.

Uinit 6— 2D drafting — Part Drawing & Isometric Drawing No of lectures — 4
Introcsction to Computer aided dmfimg for Bsometre Dawang. All necessary draw and edit and
modify commands. Computer aided drufting (2D) of simple component part dravang & Isometnc
Drawmg of machine componenis and plogting of drwimgs (printing process).

Umit 7— 2D drafting — Assembly & part Drawing N of lectures —4
Commands required for Computer aided drufhing (200 and prnt o of -to dosw details drawing
from given pssembly & assembly drewmg from the miven details drowing (With hmits, fits,
tlerances)

Unit 8- Computer aided drafting (3D No of lectures — 3
Introduction to Computer mded dmitmg (313), Inroduction 1o modelmg Wirefame, Sold, Surface
Modding, Three dimensioml drewing UCS & theee dimensional co-ondmates, Viewmng m three
dmensions, Sohd modeling commands: primitive solids, exrude, revolve, sweep, lofl, press pull, eic,
Solid eding commands: 30-rotate, 30-Move. 30-Scale, Book:an operstions. Slice, Sechons, dc
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Punyashlok Ahilyadevi Holkar Selapur University, Solapuor
S Y R Tech {(Machanical Fagineering) Somestor- TV

ME2Z1 ENGINEERING MATHEMATICS-11

T —
Teaching Sebheme Examination Scheme
Lectures — 3 Hours weck ESE - 70 Marks
Tutarials — 1 Hour'weck ISE —30 Marks
ICA- 25 Marks
Course (bhjectives:

I. To imtroduce partial differential equations of first order

1. To introducse w students Fourier series of periodic fumnetions

3. To introduce numercal methods for evalusting definite ustegals

4. To introduce namerbcal methods for solving linesr and noi-Linsar squations.
3, To introduce concepts of Probability distnbution

Course Ouicomes:
I. Student can solve partial differential equation of first order
1. Student can express 2 function in terms of sine and cosine components 20 as o model
simple penodic funciions.
3. Sdent can use numerical methods for evalmting defimite integrala.
4. Smdent can use sumencal methods for solving linear and non-lissar equations
5. Rtudent can sketch and explain vanous probahility distribution functions

SECTION -1

Uit 1: Fiest Owder Partial Differential eguations Mar. of lectires- 07 His

Mom-linear partial differential Equations of Type { fp, g/=0, Typedlfip. q. 21 =8,
Type I fiip, &) = ffg, v). Lincar pariial differenieal equations — Lapgranges method,
Solutin of partial differential eguation by method of separation of varahles.

Umit 2: Fourier series: M. of lectures- 6 Hrs
Infrosduction, Definition, Euler's formula, Fourier series of perodic functions with
petind 201 and 2L, Dinchlet’s theorem {only statement), even and odd functions, half
range gine and cosine serics.

Unit 3: Numerical Integration: Mo of lectures- 07 Hrs
Mewlon Cotes Integration Formmila: Trapezoidal rube, Simpson’s Rube (13rd and 3 8ih),
Douhle integraton, Integration of Eguation: Gauss Quadrature 3 point and 3 poinst method

Section 11

Unit 4: Solutlon of Algebraic and Transcendental Equations: Moo of bectures- 8 Hrs
Introduction, Basic propemties of eguations. Bisection Method, False position Method,
Mewton-Raphzon Method Mulbiple Roots, Newtons Rerative formula for obiaisng
square rot, Muller™s Method System of non lnear sguations by Mewion Raphson

LE ER] AR |
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Punvashlok Ahdvadevi Holkar Solspar Universityv, Solapor
5. ¥. B. Tech. (Mechanical Engp.) Semester-1V

MEXII FLUID MECHANICS & FLUID MACHINES

Teaching Scheme Examination Scheme
Theory — 3 Hrs, Wek Theory — ESE -70 Mark=
Labaratory— 2 Hrs. "Weck ISE — 30 Mark

ICA - 25 Marks

Course aubcomes: AL the end of course, siudends wall be able to

»  Solve isswes relsted 1w Dud siaies & Kinematics

Apply Bemouilli’s theorem in real workd siteations

Perform dimensional analysis for rescarch problems in fluld mechanics
Solve problems refated o drag, Lift | drag & Lifi

Select /| design Pehon, Francis & Kaplan mrhines

Seleet'desizn centnifugal pump

Section -1
Unit Mo 0l: Fluid seaties Mo of lectures-015
sCenser of pressure, Total pressure on immersed surfaces — horizontal, vertical &  mclined
The principle of buoyancy, Archimedes' prnciple, conditions of equilibrium for
submerced & floating bodies, discossions on stability, Meta-center & metacentric height
(Mo numenical reatment to Metacentric height)

Ulnit M. 62 Fluid kinemafics Moo of lectures-05

* Langranginn & Fulerisn method of description of fluid flow, Types of flow with examples,
Sireamlines, path lines & streak lings, velocity eomponents, local & convective accelerstion,
vilocity  potential function, egui-potential lines, Laplace equation govermng  potential
flow, stream function, continuny equation in Canesion co-ord inates

Umnit Mo, 03: Fluid dynamics Moo of lectures-05

* Euler’s. oquation along & siream line & Bemoulli's oquaion, spplicatins of Bernoulli’s
Theorem: Ventwrd meter, Onfice meter & Pitof tube, Flow through sharp edged small circulor
orifices, Determingfion of dreubic: cosfficients of anomfice: (No - numerical treafment bo
Crificemeter & Pisot wbe)

Umit ™o, 4 Flow through pipes N of lectures-05

Major & minor Energy  Iosses, Darcy-Weishach equation, oss of head in pipe comnectisng
& [littings, equivalent pipe, Hwdraulic Gradient Line (HGL) & Total Energy Line (TEL),
Siphon (Mo numerscal treamment o HGL, TEL & Siphon), Alow  theough pipes o seres
Snarallel. efficiency of nower tansmission. maximem transmission of fuid sower throueh
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Section - 11

LUimir Mo, 05: Dimensional Analysis, Similitude and Forees on Immersed Bodies.

Moo i lectures-I15
Dimensions of Commonly Encountered Flusd Properies | Dmmensional Analsis, Ravieigh
Theorem | Buckingham's [T theorem, similitode, modeling, Drag & Lift on mrsersed bodies
Dirag & Lifi forces on smtionary body.

Unit Mo.6: Impolse Water Torbines Mo, of leciores — 05
Euler™s eguation for rotdynamie machines, Classification of water wrbinegs, Pelton wheel
Work done and efficiencies of Pelion wheel, working propomions of Pelion wheel, Design of
Pelion Turbine rummer, governing of Pelon wrbine.

Umit Mo.07: Reaction Water Turhines: Mo of lectnres — 05
Construction and Woerking of Frapcis, Kaplan wrbine. Work done and efficiencies of Francis
& Kaplan twrhine, Working Proportiens of Francis & Kaplen wrbine, Drafi wbe (Thooretical
treatment oaly for drafi wbe), Types and function, governing of reaction turbines

Umit M. 8: Cenirifogal Pumps Mo of leciures — 05
Working principle; construction, types, various Heads, mulistage pemps, Velocity iriangles,
hinimum stamng speed, Maximum Suction Height & MNet Posiove Suctbon Head, Methaods of
priming, Calcolusions of efficiencies, Discharge, bade angles, Heads, Power required, impeller
dimensions, specific speed of pumps, Performance characieristics of pumps,

Internal Continuoas Assessment {[CA)

Compulsory:

L. Mumserical & theoretical sssipnments on bagics of uid mechanics (Properties of flusds &
related kawa)

2 Numercals on Piezometer, Simple & inverted U nsbe manomeier

Ay seven ol of the ollewing

Dietermination of mets centrie hetght for @ shap
Determination of Coefficient of friction for Pipes
Veerification of Bemoulli's thesrem

Calibvrution of Venturimeter  Orifice meter.
Determination of Hydraolic Coefficien «f an Onfice.

Trial on a Pelion wheel
Trial on & Francis’ Kaplan turbine

Trial on a cenrifugal pump
Two problems wsing CFD software

W o= LA g
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» Letter to the Director, Punyashlok Ahilyadevi Holkar Solapur University about

incorporating different suggestions collected from various stakeholders
regarding curriculum.

Bk Withal Educafion & Rasearch nsfiuls’s o

COLLEGE OF ENGINEERING, PANDHARPUR N

PR N0 5, dnpalps - Fii:id'i Read, Copalpmr, Pan Toal i 43308 Disirict Solaer i mtarashima
Tal: (G218 2TEOES. BEOIVIATST, Todl Fraa Ma.: TROU-Z000-4 230 w-minil eosia Vet &2 in

[ —— Wolmlln.” waey Seiml o3 10 (Agproved by AL RE, e Dulte and AR iaied 10 Sofmur UnvamsSy, Sotspur
WA Acoredieg o] wigtle LR Progeamees, BRAC Acpdimied Wailies 550 w0 2000 Carihed il
Bl 5] T Inallden of '_.'r_iF:lrul' (Irstid)] Rofkass and 105, Puns
np s COEPEL] @ q e ‘-'-f_ll'ﬁ.'s T

Do iy | 12 | 019

o

Tl [hreicios

Funyushiok Ahilymdea Hidkir Solagar Unkversiey
Cinyonbeerth Mopar, Kegoon,

'1-.|||||l-|||-|"|||||.' Pl | digghvacis,

Solnpur- 413255,

s’ Rarbe- About Major Carricubum Gaps under Cldl Enginesring

L T

A per dhe reguremend of Hudlooed Boand of Aceredilation [WEBAL I i weguired (o
identify ke Corricahim Guaps for ol Comrses [Subgectd], whieh ore fo b fnugkd by subec
feachers as oontent heyvend syllabus. Accondingly, we bave ldepbfied Cusricelum Gaps for

vanous Sohjects ander, Ol Enpocereng Pregromeme. We ore submilting these  |desaified

etk i Ul Tor visal kil periasal il necessary scion.

Vo are reguesied io Einlly do lanlice peediul and ohlgs

Thank vou,

Prrsatici, #tyTsdared Holkar

- Salapur Univeraly, MEpa Lo
Tronait] H, o e e mnem o 2o Yours fithfully,
~f6Eq P
18 OEC ;0 |6 | gt
. L 1] EI_'_#_'__,--_
l"_' i (Dir. B P Bonge |

t o L
e T

PRI AL

st Ragistrer Oy Regsrar M0

1-

Emel.: Detards of Major Curricubum Clops for (Civil Engamsering

AR e
Wado)

it (1]
TEL - mk
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Civil Engineering Department

CLURRICULUM

el bmberier Dhexisn mwd Avchilectaral Asposis

I the meodern ern, i s heving meme importance 10 iserior design & archileciare. By
inerodining tis sopiv will mode stadents mere #kiflful and updied w modem techeques af
sexthetic appearamee, fhscinuiing imenar design and astonizhieg srchitsctuml drwmpidesign,

G, Sermebornd Healih Anditing und Kepair

With aping structures there will be great demind of seructurl health nediting experts:
fased oo thelr andi, 1hese is need For sugpesting repair stmiegaes, Tlais tople will eover varsous
apprvaches of Nan Nesmtive enm ol civil egleearing structures which funber Involve
datmage |dentifiesion; stzme. Sovalizatin and chorsclormeation of demage. This dentilxztion
heumes el for predicting the eriticaliny of damuge and sesesaing romining I5ie i wirmsbeme

33 vl Engineering Related Saftwares

Mot of (he devpled analyais & design wack for moderade and large sruciures |5 bl
periormed using vpmemierally svailoble sl [he efforts will b taken o imrodoce mos
frequently wsed sofbwanea by mdusfoss n varous damabns of drwing, structursl deskgn, wmer
fes TS el

i34, Procticul Aspects of Comstructins Management

Ity the curricutaniy yirious s couraes of constracion managérent vix, dnwings, thesegn,
BRI NL 'n!“'III:'I'.'t':' m:h"l:llnu_!_-_ .“"-..;.I."Lg Etf dre ‘|""I.'|'||IE'I.1 !l-l!_|'I.I:I.I'.|:I'|I.'|} J'I'l."ll.l-'l:'LH II|I|:IJ:I:I|I:IF.H IJI
all Bese tooss for compéeling @ singlo prosct need 10 be imtroduced from stage one to fivul siage.

GE, Advanced Toples in Civil Epginccering

In the curiculien sress i mmmly gives on fmdamentals o Civil engieerring 1opic
However faf onsiie Implemertitkon of mogs prajects its easentinl 1o get iniredoied with
advanced topics Hike advarced g oo precessan ond  egquipmetils, pelvmieed  maberials,
prefabmiculcd sinamres ek

iDr. B I* Ronged
PRINUIPAL
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Minutes of the meeting of the Board of Studies in the
Subject of Civil Engineering was held in the

University office on 04/02/2020
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Minutes

Minutes of the meeting of the Board/Ad-hoc Board Studies in the Subject

uf..._,'I::.'..".'.!-!r...-f::'_'!‘iF.l-'._".".‘.‘.f:_E-.:'E.L!‘.‘r'ff was held in  the University office,
only fe2/3008 ar. . 170 AM P
The following members were present:
| Sr, Na. Mame Sign.
‘ ! I br- &.a. Holtesd . e
2 | T."l Prathand Widvul Pt wionie =
3) | by £.8 Panfl. _,f,LiE—E_
4 Dr. £S5 Koghid hli-»
i
si | b L].'..L;;-m]m wnid oy b (=
R Em&mﬂn—m TR
- -
?] i M 1 f i I:‘.—I 1" - o i ]
Pr Me. V., & kshirsagas e
H] i LR S FiSE_- ’_ipf
9) \
10} |
[ 11) ] |
The following business was transactéd at the Meeting.
temMe.d- Confirmation of the: last meeting minutes of  the
Board of Studies in Subject of Liwl g9 was held in the University office;
i i lﬂ' e Fuh b as s P O e I Tl R R R T
EEE:'!;III;EH:'III':L.I“I':l (] v L E"U}-L-Il-rl-- Lrlp j &% Ad 3 ﬂ"__-::HI_

sl sl B lbed o
graeted Ho
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mwad b ora TharyTt,
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Minutes of the meeting of the Board Studies in the
Subject of Civil Engineering was held in the

University office on 11/09/2019
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Minutes of the mesting of 1he Board/Adstoc Board in 1he Subjact of

e R P R e was hald in the Linwversily  office.
on 180T fan R j
! " ."l = qq H'"'”H'i:::-'ﬂ.“ '-'-.M.."IF'“
The following members were present:
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Minutes of the meeting of the Board Studies in the
Subject of Civil Engineering was held in the

University office on 10/05/2019
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B armmel P ] RE]

Punyashlok Ahilyadevi Holkar Solapur University, Solapur
Minutes

Minutes of the m ecting of the Board/Ad-hoc E-uard. in l.h:
Subject of .Sl EnginRtiid.., .. was held in the University
office, onm/ 52019 at, b 32 A M/P.M.

The following members were present:

St Mo, M | SEznature
1 oo Padn ‘____1::_.-*..1 Lt
e e = qti], |
e H 2o ftc r@__%—-
4 | - ."l’T'E,! ek I i
B iy = v|r. 1-.-1.7_-.!...:5'.1':_;-_-..- I.%_-
L& Dy Wathaut M- Pawae .
I % N
[ % |
9.
Ik
11,
17
13,
1,
15.
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Action Taken (New Content / Topic Added)

in the Curriculum
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PUNYASHLOK AHILYADEVI HOLKARSOLAPUR UNIVERSITY, SOLAPUR

Faculty of Science & Technology

Credit System structure of S. Y. B. Tech. Civil Engg.- I, Semester- I11, (W.E.F. 2019-2020)

Course Code Theory Course Name Hrs./week Credits Examination Scheme
L T P ISE ESE ICA | Total
CVv211 Concrete Technology, Material Testing & Evaluation 3 3 30 70 100
Cv212 Surveying & Geomatics 3 - 3 30 70 100
CV213 Building Construction & Drawing 2 2 30 70 100
CV214 Introduction to Fluid mechanics 3 - 3 30 70 100
CV215 Engineering Geology 2 2 30 70 100
CV216 Introduction to Solid Mechanics 3 1% 4 30 70 100
cv2lT Energy Science & Engineering 1 - | 25 - 25
Total 17 1 8 18 205 420 625
LaboratoryDrawings ~| "POE OF i
cv211 Concrete Technology, Material Testing & Evaluation 2 1 R R 25 25
CV212 Surveying & Geomatics - 2 1 25 . 25 50
CV213 Building Construction & Drawing - | - = - 25 25
CV2l4 Introduction to Fluid mechanics - 2 | 25 - 25 50
CV215 Engineering Geology - 2 1 25 - 25 50
CV118 Lab practice £ - 2 I -l 25| 25
Total 10 6 75 150 225
Grand Total 17 1 10 24 205 495 150 850
Environmental Science 1 _ _ - = = " -

Abbreviations: L- Lectures, P —Practical, T- Tutorial, D- Drawing, ISE -Internal Tests, ESE - University Examination (Theory &/ POE &/Oral examination), ICA-
Internal Continuous Assessment,

W.EF. 2019-20
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR

Faculty of Science & Technology
Credit System structure of S. Y. B. Tech. Civil Engg., Semester - IV, W, E.F. 2019-2020

Theory Course Name Hrs./week Credits Examination Scheme
L | T P D ISE ESE ICA | Total
CV221 Water Supply Engineering 3 - - - 3 30 70 - 100
Cv222 Building Planning & Design 3 - - - 3 15 35 - 50
Cv223 Hydraulic Engineering 3 - - £ 3 30 70 - 100
CV224 Open Elective-I: ICT for development 2 = - E 2 50 - - 50
CV215 Structural Analysis 3 - - - 3 30 70 25 | 125
CV226 Engineering Mathematics-IIT 3 1 - - 4 30 70 75 125
Total I 1 i x 18 185 315 50 | 550
Laboratory/Drawings: POE | OE
Cv22l Water Supply Engineering - - 2 - 1 - - - | 25 25
CV222 Building Planning & Design - - - 2 | - 75 | - | 50 | 125
cvaa3 Hydraulic Engineering - . 2 - 1 - - - | 25 | 25
CvIn Open Elective- I : ICT for development . i . 1 . . - | 50 50
cvey Computer Programming & Numerical
Methods 2 k 5 ) 3 - 50 | - | 25 75
Total 2 0 8 2 7 - 125 175 | 300
Grand Total 19 1 8 2 25 185 415 225 | 850
Environmental Science 1 _ _ _ _ _ _ _

Abbreviations: L- Lectures, P —Practical, T- Tutorial, D- Drawing, ISE -Internal Tests, ESE - University Examination (Theory &/ POE &/Oral examination), [CA-
Internal Continuous Assessment.

W.EF. 2019-20
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PUNYASHLOK AHILYADEVI HOLKAR

. \ SOLAPUR UNIVERSITY, SOLAPUR

mw;m”:'nim S. Y. B. Tech. (Civil Engineering) — I, Semester- III
CV211: CONCRETE TECHNOLOGY, MATERIAL TESTING
& EVALUATION

Teaching Scheme Examination Scheme
Lectures — 3 Hrs/Week, 3 Credits ISE - 30 Marks
Practical — 2 Hr/Week, 1 Credit ESE —-70 Marks

ICA — 25 Marks

Course Objectives:
1) To acquaint students with properties of various ingredients of concrete
2) To introduce students to properties of fresh and hardened concrete
3) To educate students about admixtures in concrete & construction chemicals
4) To impart knowledge of various methods of concrete mix design.

5) To educate students about testing of various construction materials.

Course Outcomes:

On completion of the course students will be able to:

1) Carry out testing of various ingredients of concrete for mix design of concrete

2) Select appropriate type of concrete, admixture and chemicals for specific
requirements.

3) Design a concrete mix of required strength and durability, for given field
conditions, using suitable ingredients

4) To evaluate properties of construction materials viz. steel, bricks, timber, tiles etc.

in laboratory for the quality assurance

Unit 1: Ingredients of Concrete:- Cement (5 Hrs)

Hot and dry manufacturing process, significance of physical properties of cement such as
fineness, consistency test, initial & final setting time, soundness, compressive strength,
specific gravity. Hydration of cement, chemical compounds in cement & their properties.
Types of cement- ordinary Portland, Portland pozzolana, rapid hardening Portland cement,

quick setting cement, sulphur resisting cement.

WEF.2019-20
Page 9
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Unit 7: Concrete Mix Design (10 Hrs)

Design Mix Concrete, nominal Mix Concrete, objectives of mix design, factors governing
mix design, methods of expressing proportions ACI method, IS 10262:2009 code method,

road Note No.4 method, trial mixes, and Acceptance criteria.
Quality control of concrete — Factors causing variations, field control.
Unit 8: Testing of Materials (5 Hrs)

Tension fest on Mild and Tor Steel, Compression test on Mild Steel & Cast Iron,
Compression test on Timber (Parallel and across the grains), Shear test on Mild Steel, Brinell
or Rockwell Hardness test on different metals. Flexural test & Abrasion test on flooring tiles,

Water absorption, Efflorescence and Compression test on burnt Bricks
INTERNAL CONTINUOUS ASSESSMENT (ICA)
A. Testing of cement

(1) Consistency, (2) Fineness, (3) Setting time,(4) Specific Gravity (5) Soundness
(6) Strength

B. Testing of aggregates

1. Specific Gravity & Water absorption of Coarse Aggregate & Fine Aggregate

. Sieve analysis of Coarse Aggregate & Fine Aggregate

(TR ]

. Bulk density of Coarse Aggregate & Fine Aggregate
. Flakiness index of Coarse Aggregate
. Elongation index of Coarse Aggregate

. Bulking of Fine aggregate

-~ o L

. Silt Content of Fine Aggregate

C. Tests on Concrete:

Workability tests:
(1) Slump test (2) Compaction Factor test (3) Vee-bee test (4) Flow table test
Strength tests:

(1) Compressive strength test (2) Flexural strength test

W.EF. 2019-20
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b) Computation of Coordinates:- Transformation from Global to Local Datum , Geodetic
Coordinates to map coordinates , G.P.S. Heights and mean sea level Heights.

Applications of G.P.S.

Unit 5: Remote Sensing Techniques (RST) (7 Hrs)

a) Terrestrial and Aerial Photogrammetry: Principles, Phototheodolite, Aerial Camera.
Vertical aerial Photogrammeltry: Scale, Relief Displacement, flight planning, Ground
control Stereoscopy and photo interpretation: stereoscopes, Parallax Bar, Plotting
instruments

b) Unmanned Aerial Vehicle (Drone) -Introduction

¢) Electromagnetic remote sensing: Physics of radiant energy: Nature of Electromagnetic
radiation, Electromagnetic spectrum. Energy sources and its characteristics. Atmospheric
influences: Absorption, Scattering. Energy interaction with Earth Surfaces: Spectral
reflectance Curve. Image Acquisition: Photographic sensors, Digital Data, Earth
Resource satellites, Image resolution. Image Interpretation. Applications of Remote

Sensing.

Unit 6: Geographical Information System (GIS) and Project Survey (7 Hrs)

a) Geographical Information System (GIS): Information systems, spatial and non- spatial
Information, geographical concept and terminology, advantages of GIS, Basic component
of GIS.GIS hardware and software. Field data, statistical data, maps, aerial Photographs,
satellite data, points , lines, and areas features, vector and raster data, data entry through
keyboard, digitizer and scanners, preprocessing of data rectification and registration,

interpolation techniques.

b) Project Surveys
a) Building Lineout and layout
b) Route Survey
c¢) Culvert and Bridges

d) Tunnel, Mine: Centre line transfer, Level transfer, Weisbach triangle

W.EF. 2019-20
Page 15
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PUNYASHLOK AHILYADEVI HOLKAR
SOLAPUR UNIVERSITY, SOLAPUR
S. Y. B. Tech. (Civil Engineering) — I, Semester- III
CV213: BUILDING CONSTRUCTION AND DRAWING

Teaching Scheme Examination Scheme
Lectures — 2 Hours/week, 2 Credits ESE - 70 Marks
Drawings — 2 Hour/week, 1Credit (Theory Paper of 4 Hours duration)

ISE - 30 Marks
ICA- 25 Marks

Course Objectives:

1) To introduce students to functional requirements of buildings.

2) To introduce students to Scale and various types of Scale.

3) The impart knowledge of various building components such as door,
windows, arches, floors efc along with its functions and method of
construction.

4) To explain methodology adopted for design of various types of staircases.

5) To enable students to draw perspective view of a building.

6) To make the student conversant with various building finishes, ventilation

and air conditioning principles

Course Outcomes:

After successful completion of this course the students will be able to:

1) Elucidate functional requirements of buildings and types of foundation and
its suitability.

2) Draw neat drawings of different building components such as doors,
windows, stairs etc with the suitable scale using CADD software.

3) Design different types of staircases commonly used in residential and public
buildings.

4) Draw neat perspective view drawings of an object and given small residential
building.

5) Select appropriate ventilation systems and building finishes.

W.EF. 2019-20
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INTERNAL CONTINUOUS ASSESSMENT (ICA)
» For drawing session

(A) Sketching in sketchbook consisting of the following 9 drawing exercises:

1. Lettering, Symbols and line work.

Building structures (Load bearing & Framed structures)

S b

Foundations- Isolated footing, combined footing, Strap footing and Pile footing.
Brick bonds

Arches and Roofs.

Doors

Windows

Staircases

Mt el g BR o

Perspective drawing of object and one G+1 Residential building (Ready plan).

(B) Drawing using CADD software to be done:

1. Double leaf paneled doors
2. Double leaf paneled window
3. Open well staircase

Prints of these CADD drawings will form a part of *“Term work’.

» Site Visit for learning construction details of a residential building. A visit report to be

drafted and submitted as a part of term work.

TEXT BOOKS
1) A text book of Building Construction- Arora & Bindra- Dhanpat Rai
Publication, New Delhi.
2) Building Construction- Sushil Kumar- Standard Publishers, Delhi.
3) Building Construction — Arora & Gupta —Satya Prakashan, New Delhi.
4) Principles of Building Drawing- M.G. Shah and C.M. Kale.
5) A course in Civil Engineering Drawing- V.B. Sikka — S.K.Katariya & Sons, Delhi.

6) Civil Engineering Construction Materials, S.K. Sharma, KBP House
7) Engineering Drawing + AutoCAD , by K. Venugopal , New Age International

Publishers
8) Mastering AutoCAD 2019 and AutoCAD LT 2019, George Omura and Brian C.
Benton, SYBEX Publishers.

W.EF. 2019-20
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PUNYASHLOK AHILYADEVI HOLKAR
SOLAPUR UNIVERSITY, SOLAPUR
S. Y. B. Tech. (Civil Engineering) — II, Semester- IV
CV222: BUILDING PLANNING AND DESIGN

Teaching Scheme Examination Scheme
Lectures — 3 Hours/week, 3 Credits ESE — 35 Marks
(Theory Paper of 2 Hours duration)
Drawing — 2 Hour/week, 1 Credit ISE — 15 Marks
ESE (POE) - 75 Marks
ICA- 50 Marks

Course Objectives:

1) To impart knowledge of the principles of planning and building byelaws, rules and
regulations

2) To enable students to draft ‘Municipal building permission drawings’ of a
residential buildings

3) To impart knowledge of various building services.

4) To impart the knowledge of sustainable buildings, Green buildings, low cost
housing and rain water harvesting techniques.

5) To introduce to the principles of acoustics, sound insulation and fire insulation

Course Outcomes:

After successful completion of the course the students will be able to:

1) Plan residential and public buildings, according to the prevalent building byelaws

2) Prepare “Municipal building permission drawings’ of a residential buildings using
CADD software tools.

3) Plan appropriate building services for a building

4) Design a rain water harvesting system for a building.

5) Plan appropriate acoustics, sound insulation and fire fighting arrangements for a

building

W.EF. 2019-20
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Unit 4: Building Permissions and its Procedure (5 Hrs)
= Procedure and list of document for Building Permission and significance of
various certificates (Commencement Certificate, Plinth Completion Certificate

and Occupancy certificate).

SECTION 11
Unit 5: Building Services (5 Hrs)

= Plumbing Systems:- Significance of Plumbing and Drainage plan and layout, Water
Supply Requirements for Buildings, various types of traps, Fittings, Chambers and
various type of materials like PVC, GI, AC, CI, HDPE, Stoneware, CPVC with various
gauges and thickness, Water Closet Pan: Types and sizes.

= Introduction to Concept and Design of Rain Water Harvesting.

= Electrification: - Concealed and open wiring system, requirements and locations of

various Electrical points, Concept of Earthing.

Unit 6: Green Buildings and Low Cost Housing (5 Hrs)
= Computer aided design and drawing, Development of plan, Elevation and Section.
Concepts of Green Building and energy efficient buildings.

= Low cost Housing, Materials & methods (Conceptual introduction only).

Unit 7: Acoustics and Sound Insulation (6 Hrs)

= Acoustics:- Sound Frequency, Intensity, sound decibel rating, absorption of
sound-Various materials. Sabine’s formula, optimum reverberation time,
conditions for good acoustics, effect of reflectors, flat ceiling, design of an
auditorium, defects in auditorium and remedies, acoustics of various
buildings such as Auditorium hall, Classrooms, broadcasting room elc.

= Sound insulation:- Acceptable noise level — Noise prevention at its source,

transmission of noise, Noise control- general Consideration.

W.E.F.2019-20
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(B) Report of Planning & Design of a building, selected for a project work —
The report shall include the Line plan, Principles of planning adopted, Byelaws,
Rules and regulations followed while planning, Design calculations for Staircase,

Sanitary requirements, etc.

END SEMESTER EXAMINATION

(1) Theory examination (35 marks, 2 Hours)
It will consist of theory and sketching questions based on full syllabus of the subject.
However, it will not include development of residential/public building drawing on

drawing sheets.

(2) Practical & Oral (50 marks)

a) Practical examination shall consist of planning of residential building and
development of drawings using CADD drafting tool during practical examination.
The assessment will be based on knowledge of student about building planning and
CADD drafting skills depicted by the candidate during practical examination.
Maximum two hours shall be allotted to the students to complete given task on CADD
software tool during Practical examination.

b) In addition Oral examination shall be based on CADD drawing developed during

practical examination and term work.

TEXT BOOKS
1) Building Design and Drawing: Y.S. Sane-Allies Book Stall, Pune
2) Building Design and Drawing : Shaha, Kale & Patki — T.M.H., New Delhi
3) Building Construction : Sushilkumar —Standard Publishers, Delhi
4) Building Construction : N.K.R. Murthy -Allies Book Stall, Pune
5) Building Construction: Arora and Gupta — Satya Prakash, New Delhi.

6) A Text book of building Construction: Bindra, Arora — Dhanpat Rai Publications.

W.EF. 2019-20
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PUNYASHLOK AHILYADEVI HOLKAR
SOLAPUR UNIVERSITY, SOLAPUR
S. Y. B. Tech. (Civil Engineering) — I, Semester- IV
CV224: ICT for Development (Open Elective-I)

Teaching Scheme Examination Scheme
Lectures — 2 Hrs/Week, 2 Credits ISE - 50 Marks
Practicals — 2 Hr/Week, 1 Credit ICA-50 marks

Course Objectives:

To make the students aware of Information Communication Technologies (ICT),

E-services, Information processing tools, LaTex, Netiquettes & plagiarism.

Course Outcomes:

Students will be able to

1) Use Learning Management system like MOODLE

2) Prepare documents and Presentations using information processing tools.
3) Use spreadsheets & databases for problem solving in civil engineering

4) Prepare reports using LaTex.

5) Create basic website using Wordpress.

6) Get acquainted with Netiquettes and plagiarism.

1. Basics of ICT : (2 Hrs)
Introduction to ICT, World Wide Web, Web servers, Web Clients, Web sites, Web
Pages, Web Browsers, Blogs, News groups, HTML, Web address, HTTP, FTP,
downloading and uploading files from remote site, Web Services, Use of Google

Drive, Docs and Forms, Free and open-source learning management system (e.g. -

Moaodle)

W.EF. 2019-20
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2. e-Services: (2 Hrs)

e-Commerce, e-Banking, e-Governance, ICT for sustainable development

3. Information processing tools (MS-office/Libre Office)

a. Word processing: (4 Hrs)
Creation/drafting of documents using shapes, smartart, charts, clipart, tables,
equations etc. proofing and tracking changes in documents, mailmerge, inserting
header, footer, page numbers, sections, watermarks etc.

b. Spreadsheets: (4 Hrs)
Collection and calculation of data, Use of functions (logical, mathematical,
statistical etc.) Graphical Representation of data

c. Presentation: (3 Hrs)
Design of slides using shapes, table, smart art, clip art, charts, media clips,
hyperlinks etc., Custom animations

d. Database: (4 Hrs)
Create database, create table, insert, update, delete records into tables,
import/export data, Query execution

4. Report writing (LaTeX): (3 Hrs)

LaTeX on Windows using TeXworks, report writing, letter writing, mathematical

typesetting, Equations, tables and figures, Beamer, Bibliography, Feedback diagram

with Maths
5. Netiquettes: (3 Hrs)

Internet Etiquettes, Netiquette Basics: Core Rules of Netiquette, Introduction to

Electronic Mail, Netiquette for Discussion Groups , Netiquette for Information

Retrieval, Egregious Violations of Netiquette

6. Website design: (3 Hrs)

Word press for website creation, creating blogs

7. Plagiarism: (2 Hrs)

Importance, prevention and detection, Tools

W.EF. 2019-20
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Name of the Faculty: Science & Technology
CHOICE BASED CREDIT SYSTEM

Syllabus

T.Y. B. Tech (Civil Engineering)
w. e. . Academic Year 2020-21
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PUNYASHLOK AHILYADEVI HOLKAR SOLAPUR UNIVERSITY, SOLAPUR

Faculty of SCIENCE & TECHNOLOGY
Credit System structure of T. Y. B. Tech. Civil Engineering, Semester- I, (W.E.F. 2020-2021)

Course Theory Course Name Hrs./week Credits Examination Scheme
Code L T P D ISE ESE ICA Total

CV3ll Design of Steel Structures 3 1 - - 4 30 70 25 125
CV312 Geotechnical Engineering 4 - - - 4 30 70 = 100
CV313 ‘Waste water Engineering & Air Pollution 3 " - - 3 30 70 - 100
CV3l4 Highway & Tunnel Engineering 4 - - - 4 30 70 - 100
CV3ils Hydrology and Water Resources Engineering 3 1 - - 4 30 70 25 125
CV316 Self Learning Module-I (H. S. S.) - - - - 2 - 50 - 50

Total 17 2 21 150 400 50 600

Laboratory/Drawings POE | OE

CV312 Geotechnical Engineering - = 2 5 1 - 25 - 25 50
CV313 Waste water Engg. & Air Pollution - - 2 - | - - 25 25 50
CV3l4 Highway & Tunnel Engineering - - Z ~ I - = 25 25
CV317 Planning & Design of Public Buildings 1 - - 2 2 o 50 n 25 75
CV318 Mini Project * - - 2 - | - - - 50 50

Total 1 - 8 6 - 100 150 250

Grand Total 18 2 8 27 150 500 200 850

Abbreviations: L- Lectures, P -Practical, T- Tutorial, D-Drawing., ISE -Internal Tests, ESE- University Examination (Theory&/ POE &/Oral examination),
ICA- Internal Continuous Assessment.

*The students shall carry out “Mini Project’ using suitable application software /Carry out suitable Experimental work/ Carry out variety of Civil Engineering Surveys and
present a report. The Mini project shall be assessed by the respective guide for [CA.

14
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B. Tech Civil - Part I
CV-314 HIGHWAY & TUNNEL ENGINEERING

Teaching Scheme Examination Scheme
Lectures :- 4 Hrs/Week, 4 Credits ISE: 30 Marks
Practical :- 2 Hrs/Week, 1 Credit ESE: 70 Marks

ICA: 25 Marks

Course Outcomes:
After completion of the course, students will be able to
1. Choose the ideal alignment for highways after thorough understanding of planning
and different surveys.
2. Design various geometric elements of highway as per IRC standards.
2. Evaluate the pavement materials through various tests in the laboratory and design the
crust thickness of pavements as per IRC standards.
4, Describe the different steps in highway construction and select appropriate drainage
system.
5. Determine the highway economic cost by different methods of highway projects and
explain highway financing.
6. Select appropriate method of tunnel construction in different types of soils.

SECTION-1

Unit 1: (10)
Introduction to Transportation engineering: Modes of transportations, their
importance and limitations, the importance of highway transportation.

Highway Development and Planning: Principles of Highway planning, Road
development in India, Classification of roads, road network patterns, Planning Surveys.
Salient features of road development plan 2021 and present scenario of road development in
India

Highway Alignment and Surveys: Requirements, Engineering Surveys.
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Unit 2: (10)
Highway Geometric Design: Cross Section elements, carriageways, camber, stopping
and overtaking sight distances, Sight distance at uncontrolled intersection Horizontal
alignment-

Curves, design of super elevation, extra widening, transition curves, Set back distance and

design of vertical curves.

Unit 3: (C)]
Highway Materials: Properties of sub grade and pavement component materials,
Tests on subgrade soils (CBR and Plate load tests), properties and requirements of road
aggregates and bituminous materials, bituminous mix design by Marshall Method.

Applications of Geosynthetics and Modified Binders in road construction.

SECTION- II

Unit 4: (8)

Pavement Design: Types of pavements, Design parameters, Axle and Wheel load, tyre
pressure, ESWL concept, EWL factors, IRC method of flexible pavement design based
on CSA method using IRC-37-2018. Analysis of wheel load and temperature stresses of
rigid pavement, joints, Design of Rigid Pavement as per IRC-58-2015.

Unit 5: (6)
Highway Construction and Maintenance: Specifications, construction steps and quality
control tests for Granular sub base course, Water Bound Macadam, Wet Mix macadam,

bituminous concrete pavement, Cement Concrete pavement.

Unit 6: (5
Highway Maintenance: Pavement failures (flexible and rigid), causes and remedies,
Pavement evaluation, Functional and Structural evaluation.

Highway drainage: Surface and sub-surface drainage.
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Unit 7: (5
Highway Economics and Financing: Highway user benefits — VOC using charts only —
Highway costs — Economic analysis by annual cost method and benefit cost ratio methods.

Highway financing — BOT, DBFOT, BOOT and Hybrid Annuity concepts.

Unit 8: (5
Tunnel Engineering: Introduction to tunneling, size and shape of tunnel and suitability,

tunneling through soils, soft and hard rocks, tunnel lining, drainage and ventilation.

INTERNAL CONTINUOUS ASSESSMENT (ICA)

Name of Tests:-
Test on Aggregates
1. Impact test on aggregate
2. Abrasion Test on aggregate
3. Crushing strength test on ageregate
4. Soundness test on aggregate

5. Shape test on aggregate

Test on Soil
1. CBR test on soil

2. Compaction test on soil

Test on Bitumen
1. Penetration test on bitumen
2. Ductility test on bitumen
3. Softening Point test on bitumen
4. Specific gravity test on bitumen 8.
5. Flash and Fire point test on bitumen

6. Viscosity Test on Bitumen.
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Functional Evaluation of Pavement
1. Demonstration of Benkelman Beam Deflection Survey

2. Demonstration of road roughness survey by MERLIN and Bump Integrator

From the above tests, Minimum 10 Tests have to be performed and assignments on each unit
based on syllabus.

Field visits to highway construction site, Hot Mix Plants, Pug Mill plants, RMC plants and
quarry and crusher units

TEXT BOOKS

—

. Highway Engineering By C.E.G.Justo, A. Veeraragavan& S.K.Khanna., Nemchand Bros.

2. Harbour, Dock and Tunnel engineering By R. Shrinivasan, Charotar Publishing House.

3. Transportation Engineering By Subramanian. K.P Scitech Publications, Chennai.

4. Principles of Transportation and Highway Engineering By Rao, G.V., McGraw — Hill
Publishing Company Limited, New Delhi.

5. Highway Engineering, Kadiyali L.R, Khanna Publishers, New Delhi

REFERENCE BOOKS

1. Principles of Transportation Engineering, Partha Chakroborty and Animesh Das, PHI
Publication.

2. Transportation Engineering — An Introduction, Khistry, C.J., PHI Publication.

3. Specifications of Road and Bridge Works (MoRTH) Publication — Sth Revision. New
Delhi.
4, IRC: 37-2018, IRC: 58-2015 and other relevant IRC codes
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Letter to BOS in E&T Engineering, Punyashlok Ahilyadevi Holkar Solapur University
about incorporating different suggestions collected from various stakeholders

regarding curriculum.

\“, Shri Vithal Education & Research Institute's
| = {% COLLaEGE OF ENGINEERING, PANDHARPUR
pur - 413 304, Dist. Sok '-“MES"‘"

- 5 i Gopa'pur Pandhar o C T bew Dot and Affkated to Solapur Unnversity y:
1 001 2008 Certified Institute

P B.No 54, Gopalpur - Ranjani Roa i
o ac 11 Website www syeci 30 1 URS wed e 150 P

SVER' Tt .MZ::\A‘"-H [ﬁ‘.“ (‘:. ;.L\n of Engineers {India) Kolkata and TCS
Eainarring fon Snoelliomce Accreditad ty: The Inci T e — Date ,,g;/a_g]u)[j
 COCPR/20(8-2al9/2/9F

To.

The Director,

Board of University Examinations and Evaluation,
Solapur University, Solapur

Dnyvanteerth Nagar, Kegaon,

Solapur-Pune National Highway,
Solapur-413255, Maharashtra (India)

Subject: About Curriculum Gaps under Electronics and Telecommunication Engineering

Dear Sir.

As per the requirement of National Board of Accreditation (NBA), it is required to identify the

Curriculum Gaps for all Courses (Subjects). which are to be taught by subject teachers as content
beyond syllabus. Accordingly, we have identified Curriculum Gaps for various Subjects under

Electronics and Telecommunication Engineering Programme. We are submitting these identified

Curriculum Gaps along with broader gap for your kind perusal and necessary action.

You are requested to kindly do further needful and oblige.

Thank You,

Yours faithfully.

b 8 D\ - = 7,4-}9‘.
“NANDHAREY PRINCIPAL
\‘.\“"/ ( £ )

Enel: Details of Curriculum Gaps for S.E, T.E. and B.E. (Electronics and Telecommunication

Engineering) Part —I1& II.
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! i \\\“’/// Shri Vithal Education & Research Institute's

ngs COLLEGE OF ENGINEERING, PANDHARPUR

P.BNo. 54, Gopalpur - Ranjani Road, Gopalpur, Pandharpur - 413 304, Dist. Solapur (Maharashtra)Tel.: 7755990201

sv E RI Toll Free No. - 1800-3000-4131, E-mail: coe@sven ac in, Website: www sven acin (Approved by ALC TE, New Delhi and Affliatéd to Solapur Universty, Solapur) A
Euptnecrtng for Exeet Accredited by The Indian Institution of Engineers (India), Kolkata and TCS, Pune. 1SO 9001:2008 Certified Institute

Ref.- COEPR [ 2018-2019 |2194 pate- 31)&3 J2019

rax

To,

The Director,

Board of University Examinations and Evaluation,
Solapur University, Solapur

Dnyanteerth Nagar, Kegaon,

Solapur-Pune National Highway,

Solapur-413255, Maharashtra (India)

Subject: About Curriculum Gaps under Electronics and Telecommunication Engineering
Dear Sir,

As per the requirement of National Board of Accreditation (NBA), it is required to identify the
Curriculum Gaps for all Courses (Subjects), which are to be taught by subject teachers as content
" beyond syllabus. Accordingly, we have identified Curriculum Gaps for various Subjects under

Electronics and Telecommunication Engineering Programme. We are submitting these identified
Curriculum Gaps along with broader gap for your kind perusal and necessary action.

You are requested to kindly do further needful and oblige.

Thank You, ) .

Yours faithfully,

p P

PRINCIPAL)
per

Encl: Details of Curriculum Gaps for S.E, T.E. and B.E. (Electronics and Telecommunication

. Engineering) Part ~1& I1.
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BROADER CURRICULUM GAP
G1.CAD and EDA tools for Electronics Systems

Electronic design automation (EDA) also referred to as electronic computer-aided design
(ECAD), is a category of software tools for designing electronic systems such as integrated
circuits and printed circuit boards.

Creation of a device or instrument involves many stages, right from inception of the idea to
getting the final product in hand. Many of these devices have been made simpler by using the
free or licensed EDA 1ools available. Inclusion of such tools for practical will be added
advantage for students to perform more hands on practice enhancing their skill.

G2. Product Development

Electronic Products is one of the most dynamic industries today. Products that were a distant
dream few years ago are now changing rapidly with endless innovations getting added to them.
Launching of new products in the market and gaining market share is the main strategy of every
player in the industry.

Approach to create unique innovate designs include:

* Market research of end customer expectation and requirement

* Study of existing competition, if any

 Focus on end user experience

» Create a world class product design to make the product differentiate in the market

Syllabus doesn’t take these factors into consideration, which is the need of hour.
G3. Advances in Network Communication

As the world continues to move, so does the advancement of technology. Every year sheds light
on improvements to yesterday's devices and new inventions appearing’ on the horizon. At the
center of it all is a desire to speed up communication across the globe, with the intention of
making inconveniences a thing of the past. Latest technologies should be part of syllabus as
students what they learn theoretically n what industry is having there is a huge gap. To cope up
with such gap units on advances in communications must be introduced

G4. Projects on contemporary issues / multidisciplinary issues

Students should be encouraged to focus on getting real time projects viz. social or Industrial
problems which will be solved through multidisciplinary/multifunctional approach. The need of
society/ industry be indentified and put into problem solving approach from Second year
onwards. Survey and literature review should be carried out at SE & TE level only, Design

approach should be at TE & BE level. ;
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Name of Subject:

e
in Curriculum

PN S

Unit Title of Unit Gap
No. - e L]
1 X.25 and Frame relay w
- R i
2. | S wvervien Line codesand Modems
; i
3 ISDN Interface and Functions ARQ strategies ‘
4 B-ISDN Architecture and Services W—
6 ATM switching CSMA
Name of Subject: ES %
Unit Title of Unit Gap in Curriculum \
No.
1 Introduction to ES Cost estimation hw and sw 4}
2 Interfacing and programming Hw sw codesign E
3 Real Time Operating System Case study Linux
4 Case study of ES Fault tolerant sytems
Name of Subject: SC
Unit
No. ) Title of Unit Gap in Curriculum
1 Introduction to satellite communications Orbit Mechanism
Name of Subject: VLSI DESIGN
?\‘mt Title of Unit Gap in Curriculum
0.
| CMOS Design CMOS logic families including static,
dynamic and dual rail logic |
L 5 Introduction to EDA tool and VHDL | VLSI Design: Floor planning, Integrated
programming circuit layout; design rules, parasites.
Name of Subject: CCN
it . : ’ X
L]i]noi Title of Unit Gap in Curriculum
1 Data Communication Physical Layer & Media
2 LAN Standards Wireless Protocol 802.11, bluetooth
3 Network Security Introduction, Encryption, Decription,
Digital Signature,
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Class-TE

ARk = h.mu‘ of\ubwct
Unit ; Title of Unit

Discrete Fourier Transform

(9]

3 Linear Filtering Mecthod Based on DFT
|
|

i DSP

Gap in Curriculum

7’ Parametric and non- p.lr.xmctm sputml
;’ estimation.  Introduction  to  multirate |
i signal processing. Application of DSP to
x ‘Speech and Radar signal processing. ‘

,Inlroduumn to smml space, orthogonal |

] basis and signal representation using |
‘ | unitary transforms like DFT,DCT, Haar |
" and Walsh Hadmard transform,

| Apphmtmn of transform in spuch audio, |

limage
‘and  video coding, Karhunen-Loeve |
Transform, DCT, JPEG and |
MPEG coding standards |

4

FFT Algorithm

optimum approximations of FIR filters

Adaptive  Wiener filter and LMS |

|35 IIR Filter Design:
? algorithm;  Applications of adaptive
; fillering to echo cancellation .md ‘
E equalization
Name of Subject: MCOM
Unit Title of Unit Gap in Curriculum
No .
1 Introduction Wireless network topologies,

infrastructure and ad-hoc networks

2 Mobile Radio Propagation

impulse response model of multipath
channel, simulation model

3 Multiple access Technique in Wireless GMSK; OQPSK and p/4 QPSK;
Communications
4 GSM Access techniques for WLAN, Bluetooth

and mobile data networks;

Quality of service enabled wireless
access, access methods for integrated
services.

> CDMA digital cellular standard (15-95)

Mobile IP, power saving mechanisms,
energy efficient designs; Security in
wireless networks,

6 IMT ~ 2000

Wireless local loop technologies.
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.
_ _ Namec of Subject: EMER '
No. Title of Unit T Gap in Curriculum i

l Electrostatic Field 1 Plane Waves: Wave equation in an 1
isotropic homogeneous medium
and its solution, phasor notation,
polarization ~ of  waves, reflection
and refraction of plane waves at plane

= i F— boundaries, Poynting vector. :

- ectrostatic Field I Transmission  Lines:  Time-domain
analysis of  transmission lines;
Bounce diagrams; Frequency-domain
analysis of transmission lines;
Standing waves; Smith chart;
Transmission line matching:  Single
and double-stub matching, quarter-wave
transformers

3 Magnetostatic Field I Cavity Resonators: Elecromagnetic fields
in rectangular and cylindrical resonators,
degeneracy of modes, quality factor

4 Maxwells Equation Solution of Laplace’s Equation and
Poisson’s Equation in 1-D.

Name of Subject: MCA
Unit Title of Unit Gap in Curriculum
No. ;
1 The 8051 Architecture and Instructions Overview of 8096 16 bit microcontroller
. Interfacing of following with microcontroller Interfacing of 7 segment display
Name of Subject: PDC ';
| Unit Title of Unit Gap in Curriculum '
No.

1 Pulse Code Modulation Techniques Low bit rate coding, and compression
standards for speech signals; Emerging digital
& communication techniques including video
compression and HDTV.

2 Optimum receiver for digital Modulation Concept of probability, random variable and
its characterization, probability  density
functions, transformations of random
variables, statistical averages.
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H ~ ..‘-—-4 N
] Mlum\ ave Components

N.lmc ol bul)|cu

et

lI”L “r“"" PP SSIUNE. NISER-S——

RME

(-Auprmm( urriculum

Ru,t.mgular waveguide

Study of excitation  techniques  for

waveguides

Study of two hole directional u)uplu »

Mlcm\mw Solid State Devices

Muro\\avc Mmsmumnls

"Sludy of multic: wxly I\l)slron umpll!u.r

Study ()l\ghollky barrier diode

Mlumvavc Tubes

measurcment of Q of C .lvny resonator

Radar Fundamentals

Modern Iu,lmlquu used in RADAR

Name of Subject:

oC

Gap in Curriculum

Unit Ti :
No. Title of Unit
! Introduction More details about ray theory
2 Transmission Characteristics of optical fiber Dispersion Defails
3 Optical fibers & joints More Types of glass
4 Optical Sources (LASER) LASER Types
S Fibre Optics Communication System Instruments in system
6 Optical Fiber Measurements Meaurement of more losses
Name of Subject: AC
Unit Title of Unit Gap in Curriculum
No.
1 Introduction Introduction to modern communication
systems
2 Amplitude modulation Demodulation Effect of noise on AM
3 Frequency modulation demodulation PLL and its applications in carrier

acquisition and FM demodulation;
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Name of Qg ——
%;:\ of Subjeet:

—

No. Title of Upjy ———————d DS 5
: ? e s Clirriad
Stack and Do e sap in Curriculum \
f\hstmcl data types, sequential and linked |
implementations, exception  handling in
classes, towers of Hanoi, wire routing in
a circuit, finding path in a maze, |
simulation  of  queuing  systems,
SEE—— - o s
= equivalence problem.

“~ Linde List

Comparison "bwfﬂilﬁcwr—tﬂiﬁ: ‘deletion and
search operations  for sequential and
linked lists, list and chain classes,
exception and iterator classes for lists,
linked lists through simulated pointers,
lists in STL, skip lists, applications of lists
in bin sort, radix sort, spars¢ tables.

kI Scarch  efficiency,  importance .uf
balancing, AVL trees, searching insertion
and deletions in AVL trees, red-black
trees, comparison with AVL trees, search
insert and delete operations. m-way search
trees, B-trees, search insert and delete
operations, height of B-tree, 2-3 trees, sets
and multisets in STL, implementation—
adjacency matrix and linked adjacency
chains.

uses of hash tables in text compression,
LZW algorithm,
Heaps as priority queues, heap
implementation, insertion and deletion
operations, heap sort, heaps in Huffman
coding, leftist trees, tournament trees, use
of winner trees in merge sort as an
external sorting algorithm, bin packing.

(93]

4 | Searching Techniques

5 | Sorting Techniques
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v
el . N_fmc of glll)Jcc(~ 1o e R s
l'“lt 1 "lc ()r l]"“ LT e =3
No. Gap in Curriculum
|| Codes and Simplification technique Giine = Me  Cluskey methodiprime |
= — implicants, L3
e o et e T —
3 PLDs : 1achines Designing state machine ‘usmg f‘\S:?«‘l charts.
- _— Sequential PLDs and their applications;
L= | ntroduction to VHDL Introduction to FPGA
Name of Subject: ECAD-I
U}xi( Title of Unit Gap in Curriculum
No.
1 PN Junction Diode Schottkey Barrier Diode
2 Diode Application Detector Circuit
3 Filter Transient Protection Circuit
4 Design of Unregulated Power Supply Analysis of Shunt Regulator using Zener
Diode, Voltage Magnifier
5 Bipolar Junction Transistor PNP Transistor
6 Field Effect Transistor Inverter Using MOSFET
Name of Subject: ECAD-11
Unit Title of Unit Gap in Curriculum
No.
1 Multistage Transistor Amplifiers BJT cascode amplifiers
2 Feed Back Amplifier Stability in feedback amplifiers
3 Sinusoidal Oscillators Ring Oscillator
4 IC Regulator IC 723 Voltage Regulator
5 Multivibrators using Transistors Emitter coupled Aastable Multivibrator
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M-I11

Gap in Curriculum
Method T of “variation T of
parumcwrs,lechy’s And Euler’s
equations, Initial and boundary value
| Problems |
Moments and ~ moment generating
functions. Negative binomial,
Geomctric.(Continuous): Uniform,
Exponential,
Gamma, and Beta, Lognormal. Marginal,
conditional distribution. Statistical
independence,
product moment.
Sampling theorems, Conditional
probability, Random sample, law of large
numbers, central limit theorem
Estimation: maximum likelihood
estimation, unbiasedness and efficiency,
interval estimation for normal population
with normal, t.x2
Distribution.
Solutions  of  non-linear algebraic

equations, single and multi-step methods

For differential equations.

NTA

Gap in Curriculum

Basic nodal and mesh analysis,
Introduction to SPICE in circuit analysis.

Concept of Source free RL and RC
circuits The phasor concept, sinusoidal

steady state analysis;

L Name of Suh'ul
Unit Title of Unit
iy I'itle of Unit
1 T e . . m—y
LIHL:}I . differential equations with constant
i coetlicients
2 | Statistics
3 probability
,
4 | Numerical Methods:
Name of Subject:
Unit Title of Unit
’ No.
1 | Circuit Analysis and Network Theorem
2 Transient Response
I
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Name of Subjeet:

SS

Gap in Curriculum

Jal bandwidth

Unit Title of Unit
No.
1 Signal and systems No Gap
2 Contineous time system power spectral density, sigr

Relationship of‘—rfz_if)»l"a-ééuﬁﬁav “Fourier

2 Discrete time systems
L | transforms; R
[ Name of Subject: LIC
Unit
No. Title of Unit Gap in Curriculum
1 Frequency Response of OP-AMP Dominant Pole and Pole  zero
compensation
2 General linear applications of OP-AMP Analog computers
3 | OP-AMP as Comparators Application of comparator as battery
charger control circuit
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Action Taken (New Content / Topic Added)
in the Curriculum
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Science & Technology

(Revised from 2018-19)
C.B.C.S. Structure of S.Y. B.Tech. Electronics & Telecommunication Engineering W.E.F. 2019-20

Semester [
Examination
Hrs./week
Cg:;ze Theory Course Name Credits Scheme
L|T|P ISE | ESE ICA Total
ET211 flign_lneermg Mathematics 3 L 4 30 70 25 125
Electronic Circuit
2 i p -- - 2 2
ET212 A11a1y51s B Design 4 4 30 70 5 125
Er213 | Notwordiheory and % (o [ 4 30 | 70 25 125
Analysis
ET214 | Digital Techniques 41 - | - 4 30 70 25 125
ET215 | Analog Communication 3o | o 3 30 70 25 125
Sub Total 18 . - 19 150 350 125 625
ENV21 Environmental Science 1| - - -- - - i =
Course
Code Laboratory Course Name
ESE
POE | OE
Electronic Circuit
2 &z == 2 i * o s
K212 Analysis and Design # . 24 Al
ET213 Netwm'_k Theory and — s I . - 3 B B
Analysis
ET214 | Digital Techniques - -] 2 1 - 50 - - 50
ET215 | Analog Communication < 5 1 = 25 = 2 25
E216 Electronics Software « R 9 I = B s -
Lab-1
Sub Total -- 1 10 6 -- 125 50 175
Grand Total 19 (2 | 10 25 150 475 175 800

Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE-End  Semester Exam, OE-Oral
Examination, POE- Practical Oral Examination, ICA- Internal Continuous Assessment
O Note: *
- Practical and Oral Examination of Electronics Circuit Analysis and Design includes some of the
practical from subject of Network Theory and Analysis
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

Faculty of Science & Technology

(Revised from 2018-19)
C.B.C.S. Structure of S.Y. B. Tech. Electronics & Telecommunication Engineering W.E.F. 2019-20

Semester I
Examination
Hrs./week
Cg:;ze Theory Course Name Credits Scheme
L|T|P ISE ESE ICA | Total
ET221 | Control System s [ 3 30 70 25 125
ET222 | Analog Integrated Circuits | 4 [ - | - 4 30 70 25 125
Erg3 | Prnople ebthsial 9 | 2@ 4 30 70 25 | 125
Communication
ET224 | Signals and Systems 3 (1] - 4 30 70 25 125
ET225 | Data Structures 4 - | - 4 30 70 25 125
Sub Total (1] - 19 150 350 125 625
ENV22 | Environmental Science 1| e | 25 - cx — L -
Comre Laboratory Course Name
Code >
ESE
POE | OE
ET221 | Control System - -] 2 1 == — . - -
ET222 | Analog Integrated Circuits | -- | - | 2 1 == 50 == = 50
ET223 Pnnclples_ 0fD1g1tal N . 3 95 g 3 -
Communication
ET225 | Data Structures e e 1 -- 50 - -- 50
Electronic Software
ET226 Lab-IT -1 1|2 2 == - - 50 50
Sub Total B 1|10 6 - 125 50 175
Grand Total 19| 2 | 10 25 150 475 175 800

Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam, OE-Oral
Examination, POE- Practical Oral Examination, ICA- Internal Continuous Assessment
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-1
ET211-Engineering Mathematics-I11

Teaching Scheme: Examination Scheme:
Lecture- 3 Hours / week, 3 Credits ESE- 70 Marks
Tutorial - 1 Hours / week, 1 Credit ISE - 30 Marks

ICA- 25 Marks

Course Objectives:

To introduce to student method of solving higher order linear differential equations
To introduce to student Fourier series.

To introduce to student various probability distributions

To introduce to student Laplace and inverse Laplace transforms and their properties.
To make student understand Z transform and its properties

To introduce to student Fourier Transform.

Do W

N

Course Outcomes:

1. Student can solve higher order linear differential equation related to electrical circuit theory

2. Student can express a function in terms of sine’s and cosines components so as to model
simple periodic functions

3. Student can find the relation between two variables for the given data using regression and
can explain various probability distribution functions.

4. Student can apply Laplace and inverse Laplace transforms for analysis of simple
electrical circuits.

5. Student can solve problems on Z transform and explain its properties

6. Student can solve the problems of Fourier integral and Fourier transform

Course Prerequisite:
Fundamentals of trigonometry, method of finding roots of algebraic equations,
differentiation, integration, partial fraction, sum of sequence and methods of solving
definite integrations, basics of statistics and probability theory

SECTION -1

Unit 1: Higher order linear differential equations and applications [07 Hrs]
Basic definition, differential operator, complimentary functions, particular integral, Shortcu methods
for standard functions like e** sin(ax+b), cos(ax-+b), xm , e**V and xV , particular integral by
general method (without method of variation of parameters) for other functions. Electrical
Engineering Applications

Unit 2 : Fourier series [06 Hrs]
Introduction, Definition, Euler’s formula, Fourier series of periodic functions with period 20 and
2L, Dirichlet’s theorem (only statement), even and odd functions, half range sine and cosine series.
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Unit 3: Statistics and Probability: [08 Hrs]
Coefficient of correlation by Karl Pearson’s method and lines of regression of bivariate data.
Random variable, discrete and continuous random variable, Probability density function , Binomial,
Poisson and Normal distributions.

SECTION I

Unit 4:Laplace transform: [09Hr]
Definition, Laplace transform of standard functions, properties- first shifting, change of scale,
multiplication of power t and division by t, Laplace transform of derivative and integral, Laplace
transform of periodic functions, unit step functions and unit impulse functions.

Definition, Inverse Laplace transform of standard functions, Properties of inverse Laplace transforms-
linear property, first shifting theorem, partial fraction, inverse transform of logarithmic & inverse
trigonometric functions and convolution theorem, solution of differential equations by Laplace
transform.

Unit 5 Z-Transform: [06Hr]
Introduction, Z-Transform of standard sequence, properties of Z-transform — linearity, change of
scale, shifting property, multiplication by k, division by k, inverse Z-transform —power series method,
partial fraction method.

Unit 6: Fourier Transform: [06Hr]
Fourier integral, Fourier sine and cosine integral, Complex form of Fourier integral. Fourier
Transform, Fourier sine and cosine transform and Inverse transform.
* Internal Continuous Assessment (ICA):
ICA shall consist of minimum six to eight assignments based on entire curriculum
* Text books:
1. A textbook of Applied Mathematics Vol. IT and Vol. III, JN. and P.N. Wartikar, Vidyarthi
Grah Prakashan, Pune.
2. Higher Engineering Mathematics, Dr.B.S.Grewal, Khanna Publications, Delhi.
3. Numerical Methods, Dr.B.S.Grewal, Khanna Publications, Delhi
4. A Textbook of Applied Mathematics, N.P. Bali, Ashok Saxena and N.Ch. S.N. Iyengar,
Laxmi Publications, Delhi.
5. Advanced Engineering Mathematics, Kreyzig-John Wiley & SMS, New York.

» Reference Books:
1. Advanced Engineering Mathematics, Peter O’Neil , Cengage Learning.

2. Engineering Mathematics, Srimanta Pal, Subodh Chandra Bhunia, Oxford University
Press
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I

ET212: Electronic Circuit Analysis And Design

Teaching Scheme: Examination Scheme:

Lecture : 4 Hrs/Week ISE:30 Marks

Practical :2Hrs/Week ESE:70 Marks
ICA:25 Marks
POE: 50Marks

* Course Objectives:

1. To introduce to student working of FET and MOSFET and its applications.

2. Tomake student analyze transistorized multistage amplifier.

3. To make student design and analyze feedback amplifiers.

4. To make student analyze power amplifiers.

5. Tomake student design and analyze oscillators.

* Course Outcomes: At the end of the course;

1. Students will be able to analyze the working of JFET, MOSFET and applications of these

devices.

2. Student can analyze multistage amplifier.

3. Student can analyze and design feedback amplifier.

4. Student can analyze power amplifiers.

5. Student can analyze and design oscillators.

SECTION-1
Unit 1: JFET: [09HTrs]

Introduction, Construction and working, JFET characteristics (Transfer and Drain),
Schockley'sequation, JFET biasing and DC analysis, JFET as amplifier and its configurations
(CS/CD/CG) and comparison, CS amplifier analysis. Designing of JFET CS Amplifier.

Unit 2: MOSFET: [10Hrs]

Two terminal MOS structure, EMOSFET-construction, symbols, EMOSFET V-I characteristics,
additional MOSFET structures (DMOSFET and CMOS), V-I characteristics of EMOSFET (finite
output resistance, body effect, break down effect, temperature effect, short channel effects), MOSFET
biasing and DC circuit analysis, MOSFET small signal amplifier (CS configuration).

Unit 3: Multistage Transistor Amplifiers: [05Hrs]
Need of cascading, different coupling schemes with frequency response, h-model of BJT, Analysis
of two stage RC coupled Amplifier, square wave testing for RC coupled amplifiers. Designing of
two stage RC coupled Amplifier
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SECTION-11

Unit 4: Feedback Amplifiers: [08Hrs]
Classification of amplifiers, feedback concept, General characteristics of negative feedback
amplifiers, Feedback Topologies and analysis (with numerical examples), Effect of negative
feedback on stability, Band width, noise, distortion, i/p resistance and o/p resistance. Darlington pair
amplifier and its analysis.

Unit 5: Oscillators: [08Hrs]
Oscillator startup mechanism, Barkhausen’s criteria , sinusoidal oscillators- RC phase shift Oscillator,
Wein bridge oscillator, Colppits oscillator, Hartley oscillator Derivations for frequency of oscillations
of above oscillators. Crystal oscillator- Piezo electric effect, electrical equivalent circuit of a crystal,
UJT Relaxation oscillator. Designing of RC phase shift oscillator.

Unit 6: Power Amplifiers: [08Hrs]
Types (Class A, B, AB and C) and their comparison, crossover distortion, Second Harmonic
distortion, Analysis of Class A, Class B and Class AB amplifiers, complementary symmetry push
pull amplifier, Introduction to Class C amplifiers. Design of Class A& Class-B amplifier.

Note: For selection of components in design Data Sheet should be referred.
Internal Continuous Assessment (ICA):

Experiments: -

Minimum eight experiments from the following.

1. Frequency response of two stage RC coupled CE amplifier.

2. Effect of negative feedback on amplifiers.

3. V-I Characteristics of MOSFET

4. RC Phase shift oscillator.

5. Application of MOSFET as a switch.

6. V-Icharacteristics of JFET.

7. Implement JFET CS Amplifier and calculate Av, Ri and Ro.

8. Analysis of Class A power amplifier

9. Analysis Class B push pull Amplifier

10. Simulate two stage RC coupled CE amplifier with feedback

11. Simulate LC oscillator

12. Simulate MOSFET amplifier

* Text books:

1. Electronic Devices and Circuits Allen Mottershed PHI Publication.

2. Electronic Devices and Circuits- J.B.Gupta 3rd Edition KATSON Books.

3. A Practical approach to Electronic Circuit Design -D S Mantri& G P Jain,Nikita Publication
4. Electronics Devices and Circuits-S. Shalivahanan,N. SureshKumar, TMH Publication.
* Reference Books:

1. Electronic Devices Floyd Pearson Education

2. Microelectronics : Digital and Analog Circuits and Systems- Jacob Millman

3. Electronic Devices and Circuit Theory Boylestad Pearson Education

4. “Microelectronics Circuit” by Sedra Smith, Oxford University Press, 4thEdition.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I

ET214: Digital Techniques

Teaching Scheme: Examination Scheme:
Lecture : 4 Hrs/Week ISE:30 Marks
Practical : 2 Hrs/Week ESE:70 Marks
ICA:25 Marks
POE: 50Marks

* Course Objectives:

1. To understand principles, characteristics and operations of combinational and sequentialLogic
circuits.

2. To develop design and implementation skills of combinational logic circuits.

3. To design, implement and analyze, asynchronous and synchronous sequential circuitsusing flip
flops.

4. To design and verify VHDL modules for combinational logic circuits.

* Course Outcomes: At the end of the course;

1. Students will be able to design and realize combinational logic circuits using logic gates,MSI
circuits and PLDs.

Students will be able to design, implement and analyze asynchronous andsynchronous Sequential
circuits using flip flops.

3. Students will be able to apply digital concepts in industrial applications.

&S]

SECTION-1
Unit 1: Codes and Simplification technique: [05Hrs]
Codes- BCD and Gray codes, Seven segment, Principles of combinational logic: Standard
representation for Logical Function, canonical forms, don’t care conditions, minimization techniques
(using K-map up to 4 variables only), static and dynamic Hazards.

Unit 2: Combinational Circuit Design: [09Hrs]
Adder, Subtractor, Code converters (binary to gray and gray to binary, BCD to 7 segment), IC
7447 MUX, DEMUX, encoder, priority encoder, decoder, Multiplexer (Tree) and
Demultiplexer(Tree), magnitude comparator, adder with look ahead carry generator, Parallel adder(IC
7483), parity generator and checker.

Unit 3: Logic Families and flip flop: [10Hrs]
Logic Family-Introduction to logic families, Characteristics/Parameters of Digital ICs. Flip flop
NAND Latch, Flip-Flop: D, SR, JK and T (Characteristic table, excitation table and characteristic
equation), Race around condition, Master Slave J-K flip-flop, flip-flop conversion.

SECTION-1I

Unit 4: Registers: [07Hrs]
Asynchronous and synchronous sequential circuits, Shift register (modes of operation), 4-bit
bidirectional shift register, universal shift registers, Ring counter, Johnson counter, IC7495.
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Unit 5: Counters and State machines: [10Hrs]
Design of ripple counter using flip-flop, 4 bit up/down counter, mod —N counter, Design of
Synchronous counter using Flip-Flop, 4 bit up/down counter, mod —N counter, IC 7490, Moore and
Mealy machines, representation techniques, state diagram, state assignment, state reduction,
implementation using flip flops.

Unit 6: PLLDs and VHDL.: [07Hrs]
PLDs- PROM, PAL and PLA Architecture, CPLD, Implementing combinational circuits using
PLDs.VHDL -Library, Entity, Architecture, VHDL code for adder, Subtractor and comparator.

Internal Continuous Assessment (ICA):

Experiments: -

Minimum Ten experiments from the following.

1. Implementation of SOP and POS logical functions using universal gates.

2. Implementation of full adder, and full subtractor using logic gates.

3. Code conversion using logic gates or logic ICs: BCD to Binary, Binary to Gray, Gray to Binary.

4. Design and implementation of 2 bit digital comparator using logic gates and functional Verification
of 4 bit digital comparator using IC 7485.

5. Design and implementation of 1 decimal digit BCD adder using IC 7483.

6. (1) Verification of functionality of multiplexer.

(i1) Design and implement combinational logic function using multiplexer ICs.

7. (1) Verification of functionality of decoder.

(11) Design and implement combinational logic function using decoder IC.

8. Verification of the functionality of BCD to Seven segment decoder/driver.

9. Implement S-R, D, J-K, T flip flops using logic gates.

10. Functional verification of universal shift registers using IC 7495.

11. Design and implementation of Ring counter using shift register.

12. Design and implementation of Johnson counter using shift register.

13. Design and implementation of Pulse train generator using IC 7495.

14. Functional verification of ripple counter using IC 7490

15. Design of half adder and half Subtractor using VHDL

Text books:

Digital Design - M. Morris Mano - Pearson Education (3rd Edition)

Digital Principles — Leach, Malvino, TMH (6th Edition).

Fundamental of Digital Circuits- Anand Kumar- Prentice Hall of India Pvt. Ltd.
Digital Electronics — Dr. R. S. Sedha — S. Chand Publications (3rd Revised Edition).
Digital System, Principles and Applications, Ronald J. Tocci, PHI

Circuit Design using VHDL —VolneiPedroni, PHI Publications.

Digital Electronics- Anil K Maini, Wiley Publication.

Reference Books:

Digital Design Principles and Application - Wakerly — Pearson Education
Digital Electronics - Gothman - (PHI)

Digital Logic and Computer Design - Morris Mano - Pearson Education

The Principles of Computer hardware- Alan Clements (Low Price 2000) (Third
Edition), OxfordPress.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I

ET215: Analog Communication

Teaching Scheme: Examination Scheme:
Lecture : 3Hrs/Week ISE:30 Marks
Practical : 2 Hrs/Week ESE:70 Marks
ICA:25 Marks

POE: 25 Marks

* Course Objectives:
The students are expected to demonstrate the ability to:

1. Describe and analyze the mathematical techniques of generation, transmission and reception of
amplitude modulation (AM), frequency modulation (FM) and phase modulation (PM) signals.

2. Evaluate the performance levels (Signal-to-Noise Ratio) of AM, FM and PM systems in the
presence of additive white noise.

3. Convert analog signals to digital format and describe Pulse and digital Modulation techniques.

* Course Outcomes:
On completion of the course, student will be able to:

1. Understand and identify the fundamental concepts and various components of analog
communication systems.

2. Explain signal to noise ratio, noise figure and noise temperature for single and cascaded stages in
a communication system.

3. Describe analog pulse modulation techniques and digital modulation technique.

4. Develop the ability to compare and contrast the strengths and weaknesses of various
communication systems.

SECTION-1

Unit 1: Introduction: [0SHrs]
Introduction of Communication, Element of a communication systems, Base band & Carrier
communication Modulation and Demodulation, Need of Modulation, Type of modulation, Type of
communication Channels (Transmission line, Parallel wires, Coaxial cables, wavegnides and optical
fibers), Electromagnetic spectrum, Bandwidth, Concept of multiplexing (TDM and FDM),
Application of communication.

Unit 2: Noise: [06Hrs]
Sources of Noise, Types of Noise, White Noise, Thermal noise, shot noise, partition noise, Low
frequency or flicker noise, burst noise, avalanche noise, Signal to Noise Ratio, SNR of tandem
connection, Noise Figure, Noise Temperature, Friss formula for Noise Figure, Noise Bandwidth,
Behavior of Baseband systems and Amplitude modulated systems 1.e. DSBSC and SSBSC in presence
of noise.
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Unit 3: AM Transmission: [06HTrs]
Base band & Carrier communication, Generation of AM (DSBFC) and its spectrum, Power relations
applied to sinusoidal signals, DSBSC — multiplier modulator, Nonlinear generation, switching
modulator, Ring modulator & its spectrum, Modulation Index. SSBSC, ISB & VSB, their generation
methods & Comparison, Block Diagram of AM Transmitter and Broadcast technical standards.

SECTION-II
Unit 4: AM Reception: [06Hrs]
Block diagram of TRF AM Receivers, Super Heterodyne Receiver, Dual Conversion Super
heterodyne Receiver, Concept of Series & Parallel resonant circuits for Bandwidth & Selectivity.
Performance Characteristics: Sensitivity, Selectivity, Fidelity, Image Frequency Rejection and IFRR.
Tracking, Mixers. AM Detection: Rectifier detection, Envelope detection; Demodulation of DSBSC:
Synchronous detection; Demodulation of SSBSC: Envelope detection

Unit 5: FM Transmission and Reception: [07Hrs]
Mathematical analysis of FM and PM, Frequency spectrum analysis of FM, Modulation Index
Bandwidth requirements, Narrow Band and wide band FM, Comparison of AM,FM and PM, Direct
and indirect methods of FM generation, Need for Pre-emphasis, De-emphasis. FM detection
Techniques - Slope Detector, Dual Slope Detector, Foster Seeley Discriminator, RatioDetector.

Unit 6: Pulse Analog Modulation: [06HTrs]
Sampling Theorem, Proof of Sampling Theorem, Nyquist Rate and Nyquist Interval, Sampling
Techniques - Natural sampling, Flat Top Sampling, Comparison of Various Sampling Techniques,
Analog Pulse Modulation/Demodulation Methods- Pulse Amplitude Modulation, Pulse Time
Modulation. Introduction to Pulse Code Modulation.

ICA : List of Experiments for Analog Communication

Perform any eight experiments from following.
List of Practical
1. AM Generation (DSB-FC): Calculation of modulation index by graphical method, Power of AM
Wave for different modulating signal.
. Envelope Detector - Practical diode detector, Observe effect of change in RC time constant which
leads to diagonal and negative clipping
. Generation of DSB-SC & its detection
. SSB modulator & its detection
. Frequency modulator & demodulator. calculation of modulation index & BW of FM.
. Study of AM & FM Spectrum: Observe Spectrum of AM & FM, Compare & comment on AM &
FM spectrum.
7. Verification of Sampling Theorem, PAM Techniques, (Flat top & Natural sampling),
reconstruction of original signal, Observe Aliasing Effect in frequency domain.
Following can be performed using suitable software (Any One)
8. Generate AM and FM waveform for given modulation index, signal frequency and carrier
Frequency using suitable software.
9. Prove sampling Theorem. Reconstruct the analog signal from its samples. Observe aliasing effect
by varying sampling frequency.

NP [R]
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I1

ET221: Control Systems

Teaching Scheme: Examination Scheme:
Lecture : 3 Hrs/Week ISE:30 Marks
Practical : 2 Hrs/Week ESE:70 Marks

ICA:25 Marks

*  Course Objectives:

1. To understand concepts of various control systems.

To represent control system using block diagram and signal flow graph and obtain transfer
fimction of system.

To obtain stability of control systems.

To determine Time domain analysis of control systems.

To obtain Frequency domain analysis of control systems.

bl alias

¢ Course OQutcomes:
At the end of the course, the students will be able to:

1. Analyze various control systems.
2. Obtain transfer function of systems using signal flow graph and block diagram reduction.
3. Determine stability of systems.
4. Analyze control system in time domain.
5. Analyze control system in frequency domain
SECTION-1
Unit 1: Introduction: [04Hrs]

Types of control systems, examples of control systems: Liquid level control system, position control
system, missile launching and guidance system and automatic aircraft landing system. Transfer
function of closed loop system.

Unit 2: Mathematical modeling of systems: [0SHrs]
Mathematical modeling of basic mechanical elements: translational and rotational. Mathematical
modeling of Electrical systems using R, L and C. Analogous system: force — voltage and Force —
current analogy. Transfer function of RLC circuits.

Unit 3: System representation and components: [07Hrs]
Block diagram representation and reduction techniques, Signal Flow Graph- Construction, Mason’s
Gain formula. Working principle, construction, types and applications of Stepper motor and
Tachogenerator.

Unit 4: Stability analysis: [03Hrs]
Concept of stability, absolute and conditional stability, relative stability, Routh — Hurwitz criterion
for stability.
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SECTION-11
Unit 5: Time response of systems: [0SHrs]

Standard test signals, time response of first order systems to step, ramp and impulse input. Step
response of second order system, time domain specifications, steady state errors and error constants
of type0, typel and type2 systems.

Unit 6: Root locus: [04Hrs]
Concept of root locus, construction of root locus and stability analysis using root locus.

Unit 7: Frequency domain analysis: [05Hrs]
Frequency response specifications, co-relation between time domain and frequency domain response,

Bode plot: asymptotic bode plot, stability analysis using bode plot.

Unit 8: Compensators: [03Hrs]
Need of compensator, types (Lead, Lag & Lead Lag) and their selection.

Internal Continuous Assessment (ICA): - Minimum Ten experiments from the following.

. To verify potentiometer as transducer and as error detector.

. To verify Synchro as transducer.

. To verify Synchro as error detector.

. To verify operation of AC position control system.

. To verify operation of DC position control system.

. To obtain Effect of type of feedback on control system.

. To obtain Time response of first order system.

. To obtain Step response of second order system using R, L and C.

. To obtain Frequency response of second order system using R, L and C.
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10. To verify liquid level control system.

11. To obtain frequency response of Lead Lag compensator.

12. To obtain Root locus using MATLAB.

13. To obtain Bode plot using MATLAB.

14. To obtain time response of second order system using MATLAB

*  Text books:

1. Control Systems Engineering I. J. Nagrath& M Gopal New Age Publication (Fifth Edition)
2. Feedback & Control Systems. Schaum’s Outline Series McGraw Hill

3. Automatic Control Systems B. C. Kuo PHI Publication

4. Control Systems Engineering, R. Anandanatrajan,P.Ramesh Babu - Scitech Publication.
* Reference Books:

1. Modem Control Engineering K.Ogata Pearson Education

b)

Principles of Control Systems S.C. Goyal & U. A. Bakshi Technical Publication, Pune.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I1

ET222: Analog Integrated Circuits

Teaching Scheme: Examination Scheme:

Lecture : 4Hrs/Week ISE:30 Marks

Practical : 2 Hrs/Week ESE:70 Marks
ICA:25 Marks
POE: 50Marks

Course Objectives:

1. To make student understand principles, configurations and specifications of ideal and practical op
amp

2. To make student understand frequency response of op amp

3. To make student understand linear and non linear applications of op amp

4. To enable student design active filters using op amp and analyze waveform generators

5. To introduce to student working of special Linear ICs and its applications

Course Outcomes: At the end of the course, students will be able to;

1. Describe fundamentals of op amp and compare characteristics of ideal and practical op amp
2. Understand and analyze frequency response of op amp

3. Build various Linear and Nonlinear applications of op amp

4. Design first order and second order filters

5. Understand and describe the concept of special ICs and its applications

SECTION-1

Unit 1: Fundamentals of Operational Amplifier: [08Hrs]
Concept of Differential amplifier- DIBO, AC & DC analysis, opamp fundamentals- block Diagram,
equivalent circuit, Transfer curve, Electrical Parameters- practical & Ideal, Open loop
configurations, closed loop configurations with negative feedback- Inverting &non inverting.

Unit 2: Practical opamp& frequency response: [08Hrs]
Input offset voltage, Input bias current, Input offset current, total output offset voltage, Thermal drift,
PSRR, CMRR, SR & its importance, High frequency equivalent circuit and compensation techniques.

Unit 3: General Linear applications of Opamp: [08Hrs]
Summing, scaling and averaging amplifier, adder-subtractor, Instrumentation Amplifier, V toI and I
to V convertors, Op-Amp as differentiator and Integrator including study of frequency response, AC
amplifier.



Action Taken Report of the Institution on Feedback Report

SECTION-11

Unit 4: Non linear applications: [08Hrs]

Comparator- Basic, ZCD, Schmitt trigger, window detector, sample& hold circuit, peak detector,
precision rectifiers, log-antilog amplifier, clipper & clamper, Peak detector.

Unit 5: Active filters & Oscillators: [08Hrs]
Basic filter definitions, Advantages of active filters, First and second order low pass and high pass
Butterworth filters, astablemultivibrator, Triangular saw tooth wave generators using Op-Amp,
Oscillators- principle, Phase shift, Wien Bridge, Quadrature oscillators.

Unit 6: Special ICS and its applications: [08Hrs]
Voltage regulators- 78xx,79xx, LM317, 723,basic switching regulator IC 555 Timer- basic, astable,

monostable, PLL 565- operating principle, block diagram, IC 565, Applications of PLL as frequency
multiplier and FSK demodulator, IC 8038.

Internal Continuous Assessment (ICA): ICA should be based on minimum eight experiments from
the following list of experiments.

Experiments: -

. Measurement of parameters — Vio, lio, IB etc

. Op-Amp as Inverting and Non-inverting amplifier, Voltage follower.

. Frequency response of Inverting and Non-inverting amplifiers.

. Implementation of Op-Amp as adder and subtractor.

. Op-Amp as Integrator and Differentiator.

. Op-Amp as Schmitt trigger.

. Op-Amp as window detector.

. Op-Amp as peak detector.

. Op-Amp as waveform generators (Square, triangular, Saw tooth)

10. RC oscillator.

11. Op-Amp as Precision rectifier.

12. Phase Lock Loop 565.

13. Op-Amp as Clippers and Clampers.

14. V to I convertor with grounded load.

15. Implementation of first and second order low pass Butterworth filer.
16. Implementation of first and second order high pass Butterworth filer.
Note: Simulate results using simulation software for at least two experiments.

O o 1 W~

* Text books:

1. Op-Amps and Linear Integrated Circuits, Ramakant A. Gaikwad, PHI Learning Pvt. Ltd., Third
and Fourth edition

2. Linear Integrated Circuits, D. Roy Choudhary, Shail B. Jain, New age InternationalPublishers,
Third edition

Reference Books:

Operational Amplifiers, G.B. Clayton, English Language Book Society, Second edition
Operational amplifiers and Linear ICS by David Bell, oxford university press, 3rd edition
Linear Integrated circuits by S Salivahanan, Tata McGraw hill

Integrated Circuits by K R Botkar, Khanna Publication
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

S.Y. B.Tech (Electronics and Telecommunication Engineering) Part-I1

ET223: Principles Of Digital Communication

Teaching Scheme: Examination Scheme:
Lecture : 4Hrs/Week ISE:30 Marks
Practical : 2 Hrs/Week ESE:70 Marks
ICA:25 Marks
POE: 25Marks

Course Objectives:

1.

To make student understand the significance of information theory, entropy coding, block  coding
techniques in communication system.

To introduce student basic components of digital communication system for different pulse, binary
and M-ary digital modulation schemes with their performance analysis.

To explain various synchronizing techniques as well as coherent and non- coherent type of receivers
used for demodulation techniques.

To mtroduce the concept and significance of multichannel and multicarrier system.

To 1ntroduce the concept and significance of Error Control Codes.

Course Outcomes:

L.

Student will be able to explain, solve, and evaluate problems related to information theory, entropy
coding and block coding techniques.

Student will be able to describe uniform and non-uniform quantization technique, design block
diagram level digital communication system using PCM, DPCM, ADPCM, DM, ADM, binary and
M-ary ASK, FSK, PSK, DPSK, QAM, MSK techniques, compare them and calculate the bandwidth
requirement for different systems using PCM techniques

Student will be able to explain different bit and frame synchronization methods, coherent / non-
coherent types of receivers used.

Student will be able to explain the concept and significance of multichannel and multicarrier system.

Student will be able to explain the concept and significance of Error Control Codes.
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SECTION -1
Unit 1-Random and Information Theory No of lectures — 08

Introduction to information theory, average and mutual information, Entropy, Joint Entropy and
conditional entropy, Rate of information, redundancy, channel capacity, Shannon’s Theorem,
Shamnon — Hartley theorem, bandwidth, S/N trade off, entropy coding- Shannon Fano Coding,
Huffman Coding

Unit 2—Pulse Code Modulation Techniques No of lectures — 06
Basic block diagram of digital communication system, Quantization — Uniform & Non uniform,
Types of digital modulation system- PCM System, Differential PCM, TDM-PCM Telephone system,
ADPCM, Delta Modulation — Noise in DM, ADM.

Unit 3—Binary Digital Modulations Techniques No of lectures — 06
Line Coder-Unipolar, Polar, AMIL, Manchester. Binary ASK, FSK, PSK, DPSK Coherent and non-
coherent Detection. Probability of error, Comparison of digital modulation schemes-Bandwidth,

power requirements& Equipment complexity.

SECTION -11

Unit 4~ M-ary Digital Modulations Techniques No of lectures — 06

QPSK concept and transmitter/Receiver, M—ary concept ,Types of M-ary , M-ary differential PSK
transmitter and Receiver, M-ary wideband FSK, structure of the receiver for an orthogonal (widebabd
FSK) signaling scheme, QAM modulation and demodulation, Minimum shift keying transmitter and

Teceiver.
Unit 5-Optimum receiver for digital Modulation No of lectures — 06

Matched filter receiver, Correlation receiver, Synchronization- Symbol Synchronization, Frame

synchronization, Carrier recovery circuits.
Unit 6—Multichannel and Multicarrier systems No of lectures — 06

Multichannel Digital Communication in AWGN channels, multicarrier Communication System,

FFT Based multicarrier system, Minimizing Peak-to-average ratio in multicarrier system.
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Unit 7-Error Control Codes No of lectures — 06
Introduction to linear block code, linear block code examples, generator matrix, systematic linear

block codes, Parity-check matrix, Syndrome testing, Error correction, Decoder implementation.

Internal Continuous Assessment:
ICA consists of Minimum 10 experiments performed out of which at least 4 experiments must be

using MATLAB / Scilab)

List of Practicals
1. PCM

2. DPCM /ADCM
3. PCM -TDM

4. Data Formats
5. Companding

6. DM

7. ADM

8. ASK

9. FSK

10. PSK

11. DPSK

12. QPSK

13. MATLAB Based Experiment.

Text Books:
1. Communication System Analog & Digital - Singh &Sapre.-TMH.
Digital Communication System Design — M.S. Roden.-PHI

Digital Communication -John G. Proakis- Pearson Education

sl

Communication Systems (Analog and Digital) — Sanjay Sharma — Katsons

Reference Books:

1. Principles of Communication System — Taub & Schling-TMH

2. Digital & Analog Communication systems — K. Sam Shanmugan-Wiley

3. Digital communication Fundamentals and Applications—2nd edition by Bemard Sklar
Pearson Education.

4. Contemporary Communication system using MATLAB by John G. Proakis, M AsonidSalehi,
GenhardBauch.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur S.Y. B.Tech

(Electronics and Telecommunication Engineering) Part-I1

ET225: Data Structure
Teaching Scheme: Examination Scheme:
Lecture : 4 Hrs/Week ISE:30 Marks
Practical : 2 Hrs/Week ESE:70 Marks
ICA:25 Marks
POE: 50Marks

Course Objectives:

To impart the basic concepts of data structures and algorithms.

To understand concepts about searching and sorting techniques

To understand basic concepts about stacks, queues, lists, trees and graphs.

To enable them to write algorithms for solving problems with the help of fundamental data
structures

.-l‘—\bat\_).—-o

*  Course Outcomes:
Upon completion of this course, students will be able to do the following:
1. For a given algorithm student will able to analyze the algorithms to determine the time and
computation complexity and justify the correctness.
For a given Search problem (Linear Search and Binary Search) student will able to implement it.
For a given problem of Stacks, Queues and linked list student will able to implement it and
analyze the same to determine the time and computation complexity.
4. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, Quick Sort,
Merge Sort, Heap Sort and compare their performance in term of Space and Time complexity.
5. Student will able to implement Graph search and traversal algorithms and determine the time and
computation complexity.

w

SECTION-1
Unit 1: Introduction: [08Hrs]
Basic Terminologies: Elementary Data Organizations, Data Structure Operations: insertion, deletion,
traversal etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space trade off. Searching:
Linear Search and Binary Search Techniques and their complexity analysis.

Unit 2: Stacks: [09HTrs]

ADT Stack and its operations: Algorithms and their complexity analysis, Applications of Stacks:
Expression Conversion and evaluation (converting infix to postfix expression using algorithm,
evaluating postfix expression using algorithm, recursive flow chart, programs using recursive
functions - factorial, Fibonacci sequence). and complexity analysis.

Unit 3: Queues: [07Hrs]
ADT queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue; Operations on each
types of Queues: Algorithms and their analysis.
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SECTION-11

Unit 4: Linked Lists: [9Hrs]
Singly linked lists: Representation in memory, Algorithms of several operations: Traversing,
Searching, Insertion into, Deletion from linked list; Linked representation of Stack and Queue,
Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular Linked Lists: all
operations their algorithms and the complexity analysis.

Unit 5: Trees: [07Hrs]
Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, Binary
Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms with complexity
analysis. Applications of Binary Trees. B Tree, B+ Tree: definitions, algorithms and analysis.

Unit 6: Sorting and Hashing: [08Hrs]
Sorting and Hashing: Objective and properties of different sorting algorithms: Selection Sort, Bubble
Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among all the
methods, Hashing.

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and
complexity analysis.

Internal Continuous Assessment (ICA):

Students should perform minimum twelve practicals based on the following preferably conducted on
Unix / Linux platform

Practicals: -

Minimum twelve practicals from the following.

Implementation of stack using array.

Implementation of Queue using array.

Implementation of circular Queue using array.

Implementation of stack using Linked list.

Implementation of Queue using Linked list.

Implementation of Circular Queue using Linked list.

Implementation of singly Linked list.

Implementation of Josephus problem using Circular Linked list.

Find Factorial of a given no, by defining recursive function.

10. Fibonacci sequence implementation using recursive function.

11. Search element from list using linear search and Binary search method.
12. Write the program to Sort the given list using Bubble sort method

13. Write the program to Sort the given list using Selection sort method
14. Write a program to Sort the given list using Insertion sort method
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* Text books:

Data Structures Using C and C++, Y.Langsam, M.J. Augenstein, A.M Tanenbaum Pearson
Education Second Edition

Data structures using C, Rajani Jindal Umesh Publication

Data structures through C in Depth, S.K Srivastava, Deepali Srivastava, BPB Publication.
Data Structures using C, ISRD Group, TMH

Data Structures- Venkatesan, Wiley Publication.

—
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
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PUNYASHLOK AHILYADEVI HOLKAR

SOLAPUR UNIVERSITY, SOLAPUR

Faculty of Science & Technology

Credit System structure of T.Y. B.Tech. Electronics & Telecommunication Engineering W.E.F. 2020-21

Semester 1
Examination
Hrs./week
Cg::;ie Theory Course Name Credits Scheme
L | T|P ISE ESE ICA | Total
ET311 Elect:r.omagnetlc Field s 1| - 4 i 5 95 15%
Theory
ET312 | Digital Design & HDL = | = 30 70 25 125
ET313 | Digital Signal Processing - | - 30 70 25 125
o : 125
ET314 MICI(‘)COI"HI ollers and il 1 4 30 70 95
Applications
ET315 | Open Elective-1 3 | 1] - 4 30 70 25 125
SLH31 | Self Learning Module-I e 2 -- 50 - 50
Sub Total 18 2 -- 22 150 400 125 675
Course
Code Laboratory Course Name
ESE
POE | OE
ET312 | Digital Design & HDL T 1 - 50 - - 50
ET313 | Digital Signal Processing | - | - | 2 1 N 50 - - 50
i 50
ET314 Mlcr(_)cor_ltrollers and B I IS 1 - 50 - -
Applications
ET316 Electronic Software Lab- | Lo 5 3 3 B . 95
1
Sub Total -- 1 5 - 150 25 175
Grand Total 18 | 3 8 27 150 550 150 850

Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam, OE-Oral
Examination, POE- Practical Oral Examination

ICA- Internal Continuous Assessment ESE - University Examination (Theory &/ POE &/Oral examination)
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PUNYASHLOK AHILYADEVI HOLKAR
SOLAPUR UNIVERSITY, SOLAPUR

Faculty of Science & Technology

Credit System structure of 1.Y. B.Tech. Electronics & Telecommunication Engineering W.E.F. 2020-21

Semester 11
Examination
Hrs./week
Cg::;ie Theory Course Name Credits Scheme
L{T|P ISE ESE ICA | Total
ET32) | Autenna & Wave g e|le| @ 30 70 25 | 125
Propagation
ET322 | Embedded System 4 —-| - 4 30 70 25 125
ET323 | Electronic System Design 41 - | - 4 30 70 25 125
Rmagy | SIS 3|1 || 4 30 70 25 | 125
Communication
ET325 | Open Elective-II 3| - - 3 30 70 25 125
SLH32 | Self Learning Module II -] ] - 2 - 50 - 50
Sub Total 181 1 - 21 150 400 125 675
Course
ot Laboratory Course Name
ESE
POE | OE
ET321 A1_1te1ma & Wave ol ) 3 B - i »s
Propagation
ET322 | Embedded System === 1 e 50 = = 50
ET323 | Electronic System Design - -] 2 1 - #50 - - 50
ET325 | Open Elective-II =] =1 2 1 - - - - --
ET326 | Mini Hardware Project - -1 2 1 - - - 50 50
Sub Total -1 -110 5 -- 125 50 175
Grand Total 18| 1 | 10 26 150 525 175 850

Abbreviations: L- Lectures, P —Practical, T- Tutorial, ISE- In Semester Exam, ESE - End Semester Exam, OE-Oral
Examination. POE- Practical Oral Examination
ICA- Internal Continuous Assessment ESE - University Examination (Theory &/ POE &/Oral examination)

Note - # Practical and Oral Examination of Electronics System Design is combined with Mini
Hardware Project.
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7. ICA assessment shall be a continuous process based on student’s performance in — class tests,
assignments, homework, subject seminars, quizzes, and laboratory books and their interaction
and attendance for theory and lab sessions as applicable.

8. Open Elective I & II shall be common and open for the students of the branches — Electronics
Engineering, Electronics & Telecommunication Engineering and Electrical Engineering.
Students of these branches can take any of these Open Electives. Syllabus and university

examination question paper will be same for all these branches.

List of Open Electives -

Sr. | Branch Offering Elective Open Elective I Open Elective IT

1. | Electronics 1. Business Ethics 1. Optical Communication
&Telecommunication
Engineering 2. Managenal Economics | 2. Sensors & Applications

2. | Electronics Engineering Information Technology & | Operating Systems

Management
3. | Electrical Engineering Hybrid Electric  Vehicle | Advanced Control System
Design

Self Learning Module II courses -

Computer Organization
Renewable Energy Systems
Soft Computing

NPTEL Courses

S T R 5 T
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y.B.Tech (Electronics& Telecommunication Engineering)
Semester-I

ET311: ELECTROMAGNETIC FIELD THEORY

Teaching Scheme: Examination Scheme:
Lectures — 3 Hours/week, 3 Credits ESE — 70 Marks
Tutorial — 1 Hour/week, 1 Credit ISE — 30 Marks

ICA- 25 Marks

This course mtroduces electromagnetic field theory which deals with electric and magnetic field
vectors. The course also introduces theoretical and analytical aspects of electromagnetic field,
electromagnetic wave propagation and transmission lines.

Course Prerequisite:
Student shall have knowledge Electromagnetics.

Course Objectives:

L.
2

3.
4.
5

To learn basic coordinate system, significance of divergence, gradient, curl and its
applications to EM Waves.

To familiarize with the different concepts of electrostatic and magneto static fields.
To aware students about boundary conditions to different media.

To expose the students to the ideas of EM waves and describe the Maxwell’s equations.

To derive transmission line equations and parameters.

To determine transmission line parameters.

Course Outcomes:
At the end of this course, Students will be able to,

L.

2.
3.

o

Define and recognize different co-ordinate systems and apply divergence, gradient, curl to EM
waves.

Derive the laws of electrostatic, magneto static fields and electromagnetic wave equation.
Apply boundary conditions to different media for wave propagation and Maxwell’s equations
for analysis of wave propagation.

Derive transmission line equations, parameters.

Apply knowledge of Smith chart to determine transmission line parameters.
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Section I
Unit 1: Vector calculus (04)
Scalars and vectors, vector algebra, coordinate system, differential length, surface and volume,
point and vector transformations.

Unit 2: Electrostatics (08)
Coulomb’s law & electric field intensity, electric field intensity due to distributed charges, flux
density, Del operator, Gauss’s law and its applications, divergence theorem, electrostatic potential,
potential gradient, electric dipole, electrostatic energy density, boundary conditions for
electrostatic field.

Unit 3: Static magnetic field (08)
Biot Savart's law, Ampere’s circuital law and its applications, Stroke’s theorem, magnetic flux
density & vector magnetic potential, current carrying conductors in magnetic fields, torque on
loop, energy stored in magnetic field, boundary condition for magneto static field.

Section 11

Unit 4: Maxwell’s equations 07)
Continuity equation for static conditions, displacement current and cuirent density, Maxwell’s
equations in integral form and point form, Maxwell’s equations for static case, time varying field,
harmonically varying field.

Unit 5: Electromagnetic wave propagation (06)
Wave propagation in dielectric & conducting media, modification in wave equations for sinusoidal
time variations, propagation in good conductor, skin effect, Poynting theorem, power flow in
uniform plane wave

Unit 6: Transmission lines (07)
Transmission line sections as circuit elements, Transmission line equations using field theory and
circuit theory, transmission line primary constant (R,L.C,G) and secondary (Zo, y) constant , the
terminated uniform transmission line, reflection coefficient, transmission coefficient, VSWR,
Impedance Transformation on Loss-less and Low loss Transmission line, Smith Chart and solution
of transmission line problems using Smith Chart,.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T. Y. B.Tech (Electronics& Telecommunication Engineering)

Semester-1
ET312 : DIGITAL DESIGN & HDL

Teaching Scheme: Examination Scheme:
Lectures— 4 Hours/week, 4 Credits ESE — 70 Marks
Practical- 2 Hour/week, 1 Credit ISE — 30 Marks

ICA- 25 Marks
POE- 50 Marks

This course introduces how to design, simulate and test digital logic circuits using hardware
description languages (HDL) VHDL and Verilog HDL. It also describes the CPLD, FPGA and
ASIC architectures used to implement the digital logic circuits.

Course Prerequisite:
Student shall have knowledge of Digital components, combinational and sequential logic circuit
design.

Course Objectives:

1. To make student learn EDA Tools for VHDL and Verilog programming and simulation.

2. To enable student to design HDL modules for combinational logic circuits.

3. To enable student to design VHDL modules for sequential logic circuits.

4. To acquaint students to CPLD and FPGA architecture, ASIC, SOC and fault testing of
combinational and sequential circuits.

Course Outcomes:
At the end of this course, Students will be able to,

1. Explain different syntax of HDL language.

2. Design and analyze combinational logic circuits using VHDL and Verilog.

3. Design and analyze sequential logic circuits using VHDL.

4. Describe architecture and internal components of CPLD, FPGA, ASIC and SOC and compare
them.

5. Explain different testing methods for combinational Logic, sequential logic, IC and write test
bench for simple combinational circuits.

Section I
Unit 1: Introduction to EDA tool and VHDL programming (10)
About VHDL, Design Flow, EDA tools, Library declaration, entity, architecture, data types,
operators, signals, variables, constants, aftributes, concurrent code, sequential code, delays,
architecture modeling, components, generate, Libraries, IEEE standard logic, packages, generic,
functions, procedures, operator overloading, assert.
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Unit 2 : VHDL modules for combinational and sequential logic design. (08)
Half & full Adder and Subtractor, multiplexer, demultiplexer, encoder, decoder, comparator, 4-bit

adder, array multiplier, latches, flip flops, counter (Synchronous and asynchronous), shift register,
static RAM, ROM.

Unit 3 : Verilog modules for combinational logic design. (06)
Introduction to Verilog HDL, Structure of Verilog module, Types of models, Data types,
Operators, HDL Implementation of Half Adder, Full Adder, Half subtractor, Full subtractor,
encoder, decoder, multiplexer, demultiplexer, comparator.

Section I1

Unit 4 : State Machines (08)

State machine using Moore and Mealy model, VHDL model using state machine for sequence
detector, Traffic light controller, coffee vending machine, multiplier using ADD and SHIFT
method.

Unit 5 : Testing of Logic Circuits (08)
Testing combinational and sequential logic, Boundary scan, Built In Self-test, Test bench for
Combinational design for binary adder, comparator, encoder, decoder, multiplexer and
demultiplexer.

Unit 6 : Architecture of Commercial Devices: (08)
CPLD Architecture, Xilinx XC9500, Altera Max7000, FPGA organization and architecture, Altera
Flex 10k, ASIC and System on Chip architecture.

o Internal Continuous Assessment (ICA):

ICA shall be based on minimum ten programs based on above curriculum using suitable EDA
tools.

Suggested List of Practicals:

Design of half adder and full adder using VHD and Verilog.

Design of 4 bit adder using structural style modeling using VHD and Verilog.
Design of carry look ahead adder using VHDL.

Design of code converters using VHDL or Verilog.

Design of comparators using VHDL or Verilog

Design of encoder and decoder using VHDL or Verilog

Design of multiplexer and demultiplexer using VHDL or Verilog

Design of flip flops using VHDL.

Design of universal shift register using VHDL.

10 Design of asynchronous and synchronous counters usmg VHDL.

11. Design of sequence detector using state machine using VHDL.

12. Design of Traffic light controller using state machine editor using VHDL.

22 P9 I [oh i e [ I (1=
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13. Frequency multipliers and dividers using VHDL.

14. Design of ALU using VHDL.

15. Design of RAM with read write control using VHDL.
16. Writing test bench for adder, encoder using VHDL.

17. Implement any VHDL module on CPLD or FPGA

Text books:

Circuit Design and Simulation with VHDL, Volnei A. Pedroni, PHI

Fundamentals of Digital logic Design with VHDL, Brown, Vranesic — McGraw-Hill
(2°%dition).

. Digital Systems Design using VHDL, Charles H. Roth, Lizy Kurian John- Cengage Learning,
Second Edition

Digital Systems Design using Verilog, Charles H. Roth, Lizy Kurian John, Byeong Kil Lee-
Cengage Learning

HDL Programming VHDL and Verilog, Nazeih M. Botros, Dreamtech Press.

Reference Books:

1. Digital Design Principles and Practices, John F. Wakerly, Printice Hall, 3 Edition.

Datasheets of CPLDs and FPGAs.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y.B.Tech (Electronics& Telecommunication Engineering)
Semester-I

ET314: MICROCONTROLLERS AND APPLICATIONS

Teaching Scheme: Examination Scheme:
Lectures— 4Hours/week, 4 Credits ESE — 70 Marks
Practical — 2 Hours/week, 1 Credit ISE -30Marks

ICA-25 Marks
POE- 50Marks

This cowrse introduces Basics of microcontroller’s theory which includes internal details of
MCS51 series and PIC Microcontroller. The course also introduces Assembly level as well
Embedded C Level programming aspects of both microcontrollers, Memory interfacing and
Interfacing various I/O devices.

Course Prerequisite:
Student shall have knowledge of Digital Electronics.

Course Objectives:

1. To provide an introduction to microcontroller families and details of MCS351.

2. To describe Core features and Peripheral features of PIC16£877a

3 To explain and practice assembly language and Embedded C programming techniques
4. To demonstrate and perform hardware interfacing and design for various applications.

Course Outcomes:

At the end of this course, Students will be able to,

Expose the fundamental features and operation of contemporary microcontroller
Demonstrate and perform hardware interfacing.

Explore the students to the fundamentals of PIC Microcontroller 16F877 architecture
Introduce the various core and peripheral features in PIC Microcontroller 16F877.
Develop and practice assembly language and C language programming techniques

O R S

Section I
Unit 1: Introduction Microcontroller (04)
Introduction, Microprocessor and Microcontrollers, CISC & RISC Microcontroller, Harvard and
von Neumann architecture, Development system for Microcontroller.

Unit 2: The 8051 Architecture and Instructions (08)

8051 Microcontroller Hardware, Addressing modes, Instruction set ,Input / Output Pins, ports
and Circuits, External Memory, Counters and Timers, Serial Data Input/ output, interrupts.
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Unit 3: Programming Microcontroller (8051) (06)

The mechanics of Programming, The assembly Language and C programming concepts, Serial
Port Programming, Timer Programming and Interrupt Programming, Program for interfacing
Switches, LED, Relay, Buzzer.

Unit 4: Interfacing with microcontroller (06)

LCD display, Matrix keyboard, ADC 0809, DAC 0808, Stepper Motor, Interfacing External
Memory

Section I1
Unit 5: PIC Microcontrollers: (04)

PIC Microcontrollers Introduction, Architecture, features, Configuration word and Instruction Set

Unit 6: PIC 16F877A Microcontroller Core Features :(08)
Functional pin description, various registers, Program memory and data memory organization,
Input / output ports, Interrupts, various kinds of RESET

Unit 7: Peripheral Features and Programming: (06)

Timers, Capture/ compare / PWM (CCP) Modules in PIC 16F877, Internal ADC, The Watchdog
Timer.

Unit 8: Serial Communication: (06)

Master synchronous serial port (MSSP) module: SPI, I2C, The Universal Synchronous
Asynchronous Receiver Transmitter (USART) module.

e Internal Continuous Assessment (ICA):
ICA consists of minimum ten Practical based upon above curriculum.
Students should be introduced to embedded C programming and Minimum Four practical’s
should be taken using embedded C programming

Suggested List of Practical:

1. Arithmetic and Logic operations
2. Interfacing of Switches, LEDs and Buzzer.
3. Interfacing of Matrix Keyboard
4. Interfacing of LCD Display.
5. Interfacing of DAC 0808 and generation of various waveforms.
6. Interfacing of ADC 0809
7. Use of Timer for generation of time delays
8. Use of Timer as counter.
9. Interfacing of Stepper motor.
10. Speed control of DC Motor using PWM.
11. Use of ADC of PIC Microcontrollers.
12. Use of Interrupts for any Application.
13. Use of CCP Module of PIC Controller
14. Serial communication.
15. Study of any one Industrial application using Microcontroller.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-I
ET315.1: OPEN ELECETIVE-1

BUSINESS ETHICS
Teaching Scheme: Examination Scheme:
Lectures— 3Hours/week, 3 Credits ESE - 70 Marks
Tutorial — 1 Hour/week, 1 Credit ISE -30Marks

ICA-25 Marks

This course mtroduces basics of business ethics and its related. The course also introduces
theoretical aspects of ethical issues related to stakeholders

Course Prerequisite:
Student shall have knowledge basic management principles.

Course Objectives:
1. To make students aware of basics of business ethics and related theories

2. To understand different tools for decision making and management in business ethics
3. To get acquainted with corporate and ethical issues related with it
4. To understand different ethical issues related to various stakeholders

Course Outcomes:
At the end of this course, Students will be able to,
1. Elaborate concepts of ethics and related theories

2 Describe and apply tools for decision making and management in business ethics
3 Understand and form the ethical issues in corporation
4. Understand and identify the ethical issues from various stakeholders’ point of context

Section-I
Unit 1: Introduction (06)
Business Ethics: An overview, importance of Business Ethics, Key context- Globalization,
sustainability, Normative ethical theories and descriptive ethical theories and contemporary ethical
theories

Unit 2: Decisions and management of business ethics (06)
Models of ethical decision making, Individual and situational influences on decision making,
business ethics management, Setting standards of ethical behavior, Managing stakeholder relations,
Assessing ethical performance, Organizing for Business Ethics management

Unit 3: Framing business Ethics (06)
Framing Business Ethics- CSR, stakeholders and Citizenship, Corporation- key features, CSR,
Stakeholder theory of firm, Corporate accountability, Corporate citizenship, understanding
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Section-I1

Unit 4: Employees, consumers and business ethics (07)
Models of organization, Employees as stakeholders, Ethical issues in the firm-employee relation,
Ethical challenges of globalization, corporate citizen and employee relations towards sustainable
employment. Consumers as stakeholders, Ethical issues, marketing and the consumer, Globalization
and consumers, Consumers and corporate citizenship, Sustainable consumption

Unit 5: Civil Society and Environment (07)

Civil society organizations as stakeholders, Ethical issues and CSOs, Globalization and CSOs,
Corporate Citizenship and civil society, Civil society, business and sustainability, Business Ethics
and Environmental values, The dimensions of pollution and resource depletion, Ethics of pollution
control, Ethics of conserving depletable resources

Unit 6: IT and Government (07)
Information technology and its moral significance to business, IT code of conduct, Data identity and
security, Crime and punishment, Government as stakeholder, Ethical issues in the relation between
business and government, Globalization and business- government relations, Corporate Citizenship
and regulation, Governments, business and sustainability

. Internal Continuous Assessment (ICA):

ICA consists of minimum eight tutorials based upon above curriculum. Tutorial shall include case
studies related to context like employee, civil citizens, environment, consumer etc. It will be
motivated to have seminars and role plays for various case studies related to ethical issues. Visits to
various organizations and reports based on that can be considered.

. Text Books:
1. Business Ethics by Andrew Crane, Dirk Matten, Oxford University press

s Reference Books:
Business Ethics: Ethical Decision Making and Cases, O. C. Ferrell, John Fraedrich, Linda
Ferrell, Cengage Publication

2. Business Ethics Methods and Application, Christian U. Becker, Taylor and Francis

3. Business & Society: Ethics and Stakeholder Management, Archie B. Carroll, Ann K. Buchholtz,
Cengage Publication 7th Edition
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics & Telecommunication Engineering)
Semester-I

ET316: ELECTRONIC SOFTWARE LAB-II1

Teaching Scheme: Examination Scheme:
Practical — 2 Hours/week, 1 Credit ICA- 25 Marks
Tutorial — 1 Hour/week, 1 Credit

This course will introduce fundamental programming concepts including data structures, networked
application program interfaces, and databases, using the Python programming language.

Course Prerequisite:
Basic knowledge of programming concepts like Variables, Loops, Control Statements, etc in any
programming language like C.

Course Objectives:

1. Introduce procedural and object-oriented style for writing Python scripts.
2. Introduce standard library packages and modules in Python.

3. To teach testing, debugging and profiling of Python scripts.

Course Outcomes:

At the end of this course, Students will be able to,

1. Write Python scripts using procedure and object oriented approach of writing a computer
program.

2. Exhibit ability to use Python's standard library packages to provide solution to a given problem.

3. Test and debug python script for a given problem.

Section — 1

Unit 1: Introduction to Python (02)
Introducing the Python Interpreter, Program Execution, Execution Model Variations, TheInteractive
Prompt, System Command Lines and Files. Syntactic and semantic differences between Python 2 x
and Python3 x.

Unit 2: Introduction to Python Programming Constructs (04)

Data types and variables, Collection data types, Control structures, loops and functions, Lambdas,
Generators, Exception Handling, String handling, Scope of wvariables, Modules, Packages,
Command line arguments. Built-in: Functions, Constants, Types, Exceptions.

Unit 3: Introduction to Object Oriented Programming in Python (04)
Classes, Instance Objects, Method Objects, Class and Instance Variables, Attributes and methods,
Inheritance and polymorphism
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-II
ET321: ANTENNA AND WAVE PROPOGATION

Teaching Scheme: Examination Scheme:
Lectures— 4 Hours/week, 4 Credits ESE — 70 Marks
Practical — 2 Hours/week, 1 Credit ISE -30 Marks

ICA- 25 Marks

OE- 25 Marks

This course introduces Antenna and Wave Propagation which deals with different types of antenna,
and propagation of wave over ground and through atmosphere. The course also introduces
theoretical and analytical aspects of wave propagation and radiating system.

Course Prerequisite:

Student shall have knowledge of Electromagnetic Fundamentals.

Course Objectives:

The student will learn and understand

1. Basics of antenna

2. Various types of antenna and radiation mechanism of antenna

3. Techniques used for antenna parameters measurement

4. Wave propagation over ground, through troposphere and inosphere.

Course Outcomes:

At the end of this course, Students will be able to,

1. Identify basic antenna parameters.
2. Analyze radiation pattern of various antennas.
3. Illustrate techniques for antenna parameter measurements.
4. TIdentify the characteristics of radio wave propagation.
5. Understand the various applications of antenna.
Section-1
Unit 1: Antenna Fundamentals: (06)

Comparison between an antenna & transmission line, Radiation Principle, Antenna parameters:
Beam area, Beam width, Polarization, Radiation Intensity, Beam Efficiency, Directivity and
directive gain, radiation resistance, radiation efficiency, Antenna aperture-physical and effective
apertures, effective height, antenna field zones.
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Unit 2: Antenna Arrays: (08)

Arrays of two isotropic point sources, non isotropic Sources, principle of pattern multiplication,
linear arrays of n elements, Broadside, End-fire radiation pattern, directivity, Beam-width and null
directions, array factor.

Unit 3: HF, VHF and UHF Antennas: (10)
Radiation from Small Electric Dipole, Quarter Wave Monopole and Half Wave Dipole — Current
Distributions, Radiated Power, Radiation Resistance.

Helical Antennas: Helical geometry, transmission and radiation modes, wide band characteristics of
helical antenna.

Slot antenna: Patterns of slot antenna, Babinet’s principle and complementary antennas, impedance
of slot antennas. (Excluding mathematical derivations for Helical and Slot Antennas. The problems
on Helical and Slot Antennas will be included.)

Section-I1

Unit 4: UHF and Microwave Antennas: (08)
Important horn shapes, Design equation of horn antenna, Optimum Horn, Uses of homn antenna.
Reflector Antennas: Introduction, Plane Sheet and Corner Reflectors, Paraboloidal Reflectors —
Geometry, Pattern Characteristics, Feed Methods.

Microstrip Antennas: Introduction, Advantages and Limitations, Various microstrip patch
configurations, Radiation mechanism, Feeding techniques, Applications of microstrip antenna.

Unit 5: Special Antennas: (06)
Introduction of frequency independent antennas —Spiral antenna, Log periodic antenna, Modern
antennas- Reconfigurable antenna, Active antenna, Smart antenna.

Antenna Measurements: Measurement of Gain, Radiation pattern and Polarization.

Unit 6: Radio Wave Propagation: (10)
Modes of propagation, structure of atmosphere, ground wave propagation, Tropospheric
propagation, Duct propagation, Troposcatter propagation, flat earth and curved earth concept. Sky
wave propagation- Virtual Height, Critical frequency, Maximum usable frequency, Skip distance,
Fading, Multi hop propagation.
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Internal Continuous Assessment (ICA):

ICA consists of minimum eight practicals from given list

Suggested List of Practicals:

To plot radiation pattern of dipole antenna and calculate its parameters

To plot radiation pattern of monopole antenna and calculate its parameters
To plot radiation pattern of Helical antenna and calculate its parameters

To plot radiation pattern of Log periodic antenna and calculate its parameters
To plot radiation pattern of parabolic reflector and calculate its parameters
To plot radiation pattern of horn antenna and calculate its parameters

To plot radiation pattern of slot antenna and calculate its parameters

To plot radiation pattern of Broadside array and calculate its parameters

To plot radiation pattern of End fire array and calculate its parameters

. To plot 2-dimensional and 3-dimensional radiation pattern of directional antenna using

simulation software.
Text Books:

Antennas for All Applications — John D. Kraus and R. J. Marhefka, and Ahmad S. Khan TMH,
New Delhi, 4th ed., (Special Indian Edition) 2010. Electromagnetic field theory &
Transmission Lines, GSN Raju, Pearson Education

Electromagnetic Waves and Radiating Systems — E.C. Jordan and K.G. Balmain, PHI,

224 edition 2000

Reference Books:

Antenna Theory - C.A. Balanis, John Wiley & Sons, 3rd ed., 2005.

Antennas and Wave Propagation — K.D. Prasad, SatyaPrakashan, Tech India

Publications, New Delhi, 2001.

Transmission and Propagation — E.V.D. Glazier and HR L. Lamont, The Services Text Book
of Radio, vol. 5, Standard Publishers Distributors, Delhi.

Antennas — John D. Kraus, McGraw-Hill (International Edition), 2nd Ed. 1988.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-II

ET322: EMBEDDED SYSTEMS

Teaching Scheme: Examination Scheme:
Lectures— 4 Hours/week, 4 Credits ESE — 70 Marks
Practical — 2 Hours/week, 1 Credit ISE -30Marks

ICA -25 Marks
POE - 50Marks

This course mtroduces Embedded System Design with software and hardware perspective. The
course also introduces practical design aspects of embedded system.

Course Prerequisite:
Student shall have knowledge digital circuits, basic C programming, Microcontroller fundamentals.

Course Objectives:

1. To make student realize different aspects and application areas of embedded systems.
2. To make student understand ARM core architecture.

3. To make student understand interfacing of input & output devices

4. To introduce to student concepts of Real time operating system.

Course Outcomes:

At the end of this course, Students will be able to,

1. Student can describe hardware and software architecture of embedded system.

2. Student can describe ARM7TDMI core architecture and Controller based on this architecture
3. Student can write C program for different applications for LPC2 148microcontroller.

4. Student can interface different peripherals with LPC2148 microcontroller.

5. Student can describe microcontroller based real time systems for different applications.

Section - I
Unit 1: Embedded System Introduction (06)
Introduction to Embedded System, History, Design challenges, optimizing design metrics, time to
market, applications of embedded systems and recent trends in embedded systems, embedded
design concepts and definitions.

Unit 2: System Architecture (10)
Introduction to ARM7TDMI core architecture, ARM extension family, Pipeline, LPC 2148, ARM
instruction set, thumb instruction set, memory management, Bus architecture.

Unit 3: On Chip Peripherals (08)
Study of on-chip peripherals like I/O ports, PLL, timers / counters, interrupts, on-chip ADC, DAC,
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Section — 11

Unit 4: Interfacing and Programming (10)
Introduction to Embedded C Programming, Basic embedded C programs for on-chip peripherals
studied in system architecture like PLL, timers, ADC, WDT, PWM. Interfacing of devices — LED,
Switches (buttons),4 x 4 Matrix Keypad, 7-segment display, LCD display, DC motor.

Unit 5: Real Time Operating System (10)
Architecture of kemel, task scheduler, ISR, Semaphores, mailbox, message queues, pipes, events,
timers, memory management, RTOS services in contrast with traditional OS, introduction to picosIl.

Unit 6: Case Studies (04)
Case studies like Digital Camera, Smart Card System based ATM and Mobile Internet Device.

Internal Continuous Assessment:

ICA consists of 8 to 10 practical’s based upon above curriculum.
List of Practical’s:

Arithmetic and Logic operations

Interfacing of Switch, LED / Buzzer / Relay

Interfacing of LCD Display.

Interfacing matrix Keypad and display key pressed on LCD / Seven Segment Display

Use of Timer for generation of time delays

Use of Interrupts for any Application

Use of ADC of Microcontroller.

Interfacing of Stepper motor.

Interfacing of DC Motor.
. USART Serial communication.
. Creating two tasks, which will print some characters on the serial port, Start the scheduler and
. observe the behavior.
. Implementing a semaphore for any given task switching using RTOS on microcontroller board.
. Implementing a Mailbox for task communication.
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¢ Text books:
Embedded Systems: Architecture, Programming And Design by Rajkamal Tata McGraw-Hill
Education

2. Frank Vahid - Embedded Systems - Wiley India

3. ARM System Developer’s Guide, Designing and Optimizing System Software - Andrew N.
Sloss , Dominic Symes, Chris Wright - Morgan Kaufmann Publisher.

4. Embedded systems software primer - David Simon — Pearson

5. MicroC / OS-II, Jean J Labrose - Indian Low Price Edition

¢ Reference Books:

1. DR.K.V.KK. Prasad - Embedded / real time system — Dreamtech

2. Embedded real systems Programming — Iyer, Gupta, TMH

3. Embedded systems: a contemporary design tool, James K. Peckol- Wiley India

B
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-I1
ET323 : ELECTRONIC SYSTEM DESIGN

Teaching Scheme Examination Scheme
Lectures— 4 Hours/week, 4 Credits ESE — 70 Marks
Practical — 2 Hour/week, 1 Credit ISE -30 Marks

ICA- 25 Marks
POE —# 50 Marks

This course introduces construction, characteristics of power electronics devices and its
applications. The course also introduces design of different electronics systems such as frequency
synthesizer, frequency counter, time period measurement. This course also covers design of
industrial controllers and aspects of PLC & automation.

Course Prerequisite:
Student shall have knowledge of Basic Electronics, Linear Integrated Circuits and Digital
Electronics

Course Objectives:

1. To describe the concept and applications of power electronic devices.

2. To design and analyze timer, frequency counters and digital voltmeters.

3. To design applications of Phase Locked Loop (PLL) and industrial process control.
4. To provide mtroduction of the concept of PLC and its applications.

Course Outcomes:

At the end of this course, Students will be able to,

1 .Describe construction, working & analyze characteristics of thyristors.

2.Analyze AC and DC power control circuits using thyristors.

3. Design and implement timers, frequency counters, digital voltmeters and frequency synthesizers.
4 Design and simulate Communication system components for system design.

5.Design and analyze controllers for industrial applications.
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Section I

Unit 1: Introduction to Power Semiconductor Devices (08)

SCR - construction, working, VI characteristics, turn on and turn off methods (Class A, B, C, D).
TRIAC - construction, working, VI Characteristics. DIAC - construction, working, VI
Characteristics.

Unit 2: Power Electronics Applications (08)
Single phase half wave controlled rectifier, center tapped full wave controlled rectifier, fully
controlled bridge rectifier, AC power control using DIAC & TRIAC and its applications.

Unit 3: Modulator, Demodulator & PLL (09)
Balanced modulator principle, IC 1596, applications of IC 1596 as AM modulator & Mixer. PLL-
Working Principle, design consideration, FM detector, FSK demodulator, PSK demodulator, design
of frequency synthesizer using LM365.

Section I1

Unit 4: Timer, Counters &Digital Voltmeter (09)
Design of Timer using XR 2240, Design of counter using IC 74C926 for the time & event counting,
Design of 3 ¥ digit Multi-range DVM using discrete components.

Unit 5: Design of Industrial Control (08)
Signal conditioning for sensors PT 100, LM 35, Thermocouples (J & K type), current loop Interface
(4mA to 20mA), zero & span circuit, offset Vto I & I to V converter, V to V converter.

Unit 6: Controllers (08)
Design of analog ON/OFF controller and proportional controller for controlling process, PLC
architecture and applications, bottle filling plant & elevator control.

Note - # Practical and Oral Examination of Electronics System Design is combined with Mini
Hardware Project.

* Internal Continuous Assessment:
ICA consists of minimum eight practical from following suggestive list.

Suggestive List of Practicals:
. VI Characteristics of SCR.

. VI characteristics of TRIAC & DIAC.

. Single phase half wave controlled rectifier.

. Lamp dimmer using TRIAC & DIAC.

. AM simulation using MATLAB SIMULINK.

. PLL application using MATLAB SIMULINK.

. Implementation of frequency division circuit using IC.
. Application implementation using PLC.

. Temperature controller using OPAMP.
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10. V to V Converter.
11. Simulation of Display design.
12. Design and simulate 3 %: digit DVM.

o Text Books:
1. Power Electronics, circuits, devices & applications by M. H. Rashid, Pearson Education, 3rd
edition.
2. Power Electronics by P. C. Sen, TATA Mc. Graw Hill, 2nd Edition.
3. Power Electronics by M. D. Singh & K. B. Khanchandani, TATA Mc. Graw Hill, 2nd Edition.

. Introduction to System Design Using Integrated Circuits by B. S. Sonde, NewAge International
Publishers, 2nd Edition.

* Reference Books:

1. Integrated Circuits by K. R. Botkar, Khanna publishers, 10th Edition.

2. Programmable Logic Controllers by Job Den Otter, Prentice Hall International Editions.

3. Programmable Logic Controllers by John Web & Ronald Reis, PHI Publications, 5th edition.

4. Process Control Instrumentation Technology by Curtis. D. Joshon, Pearson Education, 8th
edition.

5. Data sheets of Analog and digital ICs used for design using Web resources.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-I
ET324: ADVANCED MOBILE COMMUNICATION

Teaching Scheme: Examination Scheme:
Lectures— 3 Hours/week, 3 Credits ESE -70 Marks
Tutorial — 1 Hour/week, 1 Credit ISE - 30 Marks

ICA -25 Marks

This course introduces Advanced ideas, design principles, architectures and technology standards
used in advanced mobile communication systems.

Course Prerequisite:
Student shall have knowledge of basics of analog communication and digital communication.

Course Objectives:

1. To recognize cellular concept in mobile communication.

2. To examine the Mobile radio propagation, cellular system design, and to identify multiple
access techniques used in mobile communication

3. To analyze mobile technologies like GSM

4. To categorize the mobile communication evolution of 2G to 5G technologies.

5. To describe overview of 4G & 5G next generation technology.

Course OQutcomes:

At the end of this course, Students will be able to,

1. Students will be able to define cellular systems, working and hand off strategies implemented in
mobile communication.

2. Students will be able to analyze various losses in mobile radio propagations and define multiple
access schemes sharing radio spectrum.

3. Students will be able to define GSM - architecture, frame structure, system capacity and
services provided.

4. Students will be able to describe mobile communication evolution of 2G to 5G technologies

5. Students will be able to analyze emerging technologies required for fourth generation mobile
systems such as Long Term Evolution(LTE) & 5G next generation technology.

Section I
Unit 1: Introduction (08)
Introduction to wireless communication systems
The Cellular Engineering Fundamentals : Introduction, Frequency Re-use, Channel Assignment
Strategies, Handoff Strategies, Interference and System Capacity, Trunking and Grade of service,
Co-channel Interference (CCI), Adjacent Channel Interference (ACI), Cell Splitting, Sectoring,
Microcell Zone concept, Repeaters.

Unit 2: Mobile Radio Propagation 07)
Large scale path loss, Free space propagation model, ground reflection model (two ray model),
diffraction, Practical Link Budget using path loss model, Small scale fading and multipath small
scale multipath propagation.
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Unit 3: Multiple Access Technique in Wireless Communications (06)
Frequency Division Multiple Access (FDMA), Time Division Multiple Access (TDMA), Spread
Spectrum Multiple Access (SSMA), Space Division Multiple Access (SDMA), Orthogonal
Frequency Division Multiple Access (OFDMA)

Section I1

Unit 4: GSM (07)
GSM Network architecture, signaling protocol architecture, identifiers, channels, Frame structure,

speech coding, authentication and security, call procedure, handoff procedure, services and features.
Mobile data networks, GPRS and higher data rates.

Unit 5: CDMA digital cellular standard (IS-95) & IMT — 2020 (07)
Frequency and channel specifications of IS-95, forward and reverse CDMA channel, packet and
frame formats, mobility and radio resource management. IMT 2000 & IMT Advanced, IMT 2020,
capabilities.

Unit 6: 4G (LTE) & 5G Next Generation Technology (07)
Introduction to 4G, LTE Architecture, Elements of LTE- EPS, LTE Radio / air interface-
Modulation and features, LTE Channels, Introduction to 5G, 5G CN Architecture, Radio/air
interface, features.

e Internal Continuous Assessment (ICA):

- ICA shall include minimum eight tutorials based on above syllabus.
- One visit to the Mobile base station & submission of report.

Text Books:
Wireless Communications - Theodore S. Rappaport, Prentice Hall of India, PTR Publication.
Principles of Wireless Networks — Kaveh Pahlavan, Prashant Krishnamurthy, PHIL
Mobile Communication — G. K. Behera & Lopamudra Das, Scitech Publication.
Mobile Communications — Jochen Schiller, Pearson Education, Second Edition.

D — e

Reference Books:

Wireless Communication — Singhal, TMH.

Mobile and Personal Communication Systems and Services — Raj Pandya, Prentice Hall of India.
Wireless Communication —D. P. Agarwal, Thomnson learning 2007, Second Edition.

Wireless Communication and Network —Upena Dalal, OXFORD higher Education

4 G Roadmap and Emerging Communication Technologies — Young Kyun Kim and Ramjee
Prasad —Artechhouse.

5G NR: The Next Generation Wireless Access Technology- By Erik Dahlman, Stefan

Parkvall, Johan Skold
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-I

ET325.1: OPEN ELECTIVE-II
OPTICAL COMMUNICATION

Teaching Scheme: Examination Scheme:
Lectures— 3Hours/week, 3 Credits ESE — 70 Marks
Practical — 2 Hours/week, 1 Credit ISE -30 Marks

ICA- 25 Marks

This course introduces the basic concept of optical communication. It explains the basic working
principle of optical fiber. It covers the study of basic optical devices as optical source, optical
detector, optical joints. It also introduces aspects of practical design of optical communication
systemn.

Course Prerequisite:
Student should have knowledge of basic communication system, light reflection, refraction process.

Course Objectives:

To make students to understand basic working principle of optical fiber.

To introduce to student basic losses in optical fiber & reasons behind the losses.
To make students to understand the basics of optical sources(LASER & LED).
To make students to understand the basics of optical detectors.

To study the concepts of optical networks.

S T

Course Outcomes:
At the end of this course, Students will be able to,

1. Demonstrate working of optical fiber.
2. Explain transmission characteristics of optical fibers & concept of optical joints.
3. Illustrate different optical sources & optical detectors.
4. Solve the numerical to calculate the various parameters of optical sources & detectors.
5. Explain the different types of optical amplifier & optical networks.
6. Analyze the functional blocks in optical communication system.
Section I
Unit 1 : Overview of Optical Fiber Communication (06)

Introduction, Historical development, general optical communication system, advantages,
disadvantages, optical fiber waveguides, ray theory ,mode theory, Types of optical fibers, single
mode ,multimode fiber, step index & graded index fibers, applications of optical fiber
communication.
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Unit 2 : Transmission Characteristics of Optical Fibers and Optical Joints (08)
Introduction, Attenuation, absorption- intrinsic & exfrinsic, linear &non linear scattering losses,
bending loss, dispersion- intermodal & intramodal, Fibers alignment and joint loss, fiber splices,
connectors, fiber couplersé its types.

Unit 3 : Optical Source (08)
Laser: Requirements of optical source, basic concept of LASER, optical emission from
semiconductors, heterojunction structure, Semiconductor injection laser and structures, Injection
laser characteristics, LED: LED structures, LED characteristics, Light Modulation.

Section I1

Unit 4 : Optical Detectors (06)
Introduction, requirements of optical detector, optical detection principles, performance parameters
of detector- absorption, quantum efficiency, responsivity, cut off wavelength. Semiconductor photo
diodes with and without internal gain, PN, PIN, Avalanche Photo diodes, Phototransistors.

Unit 5 : Optical Networks (06)
Optical Networks: Introduction, networking terminology, optical network modes, SONET / SDH,

SONET/SDH rings, Optical Ethermet, data buses, Fiber Distributed Data Interface (FDDI).

Unit 6 : Fiber Optical Communication Systems (06)
Introduction, Transmitter Design, Receiver Design, Noise equivalent model of receiver, Link
Design, Wavelength Division Multiplexing (WDM), DWDM, Optical Time Division Multiplexing.

. Internal Continuous Assessment (ICA):
ICA consists of minimum 8Practicals based upon above curriculum.
Suggested List of Practicals:

1. Setting up fiber optic analog& digital link.

2. Frequency modulation using fiber optic cable.

3. Pulse width Modulation using fiber optic cable.

4. Study of propagation loss in optical fiber.

5. Study of bending loss in optical fiber.

6. Measurement of optical power using optical power meter.

7. Measurement of Numerical Aperture.

8. Transmission of voice signal using FOC.

9. Study of WDM .

10. Study of LED output characteristics.

o Text Books:

1. Optical Fiber Communications, John M. Senior, Pearson Education. 3rd Impression, 2007
2. Optical Fiber Communications, Gerd Keiser, 4th Ed., MGH, 2008

3. Optical Fiber Communications ,D.C.Agarwal - S.Chand and company
e Reference Books:

1. Optical Communications, David Gover — PHI

2. Fiber Optics communication, HozoldKolimbiris - Pearson Education.
3. Fiber Optics Communication — 5th Edition, Palais-Pearson Education
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
T.Y. B.Tech (Electronics& Telecommunication Engineering)
Semester-II
ET325.2: OPEN ELECTIVE-II

SENSORS & APPLICATIONS
Teaching Scheme: Examination Scheme:
Lectures— 3 Hours/week, 3 Credits ESE - 70 Marks
Practical — 2 Hours/week, 1 Credit ISE -30 Marks

ICA- 25 Marks

This course provides good knowledge of working of different types of sensors used in various
application areas. This course also provides knowledge of interfacing of electronic circuits with
different sensors for its applications in different fields.

Course Prerequisite:

Concept of internal characteristics of passive elements like resistor, capacitor, inductor etc., Diode
and transistor working, knowledge of basic fundamentals of mechanical terms like position, strain,
stress etc.

Course Objectives:

1. To introduce students with the basics of various sensors and its characteristics.

2. To make students familiar with the working principle of different types of sensors and
transducers.

3. To introduce various signal conditioning and smoothing circuits for sensors

4. To familiarize students with different sensor technologies and interfacing techniques.

5. To introduce students with the concept of actuators.

Course Outcomes:
At the end of this course, Students will be able to,

1. Elaborate the concept of sensors and its characteristics.

2 Describe the working principle of analog and digital sensors.

3 Design sensor interface circuits for a given engineering problem.

4 Select an appropriate sensor for a given engineering application based on interface technique,

material and technology of a sensor.

5. Describe the working principle of different types of actuators.
Section I
Unit 1: Sensors Fundamentals and Characteristics (06)

Sensors, Signals and Systems, Sensor Classification, Units of Measurements, Sensor Characteristics
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Unit 2: Physical Principles of Sensing (08)
Electric Charges, Fields, and Potentials, Capacitance, Magnetism, Induction, Resistance,
Piezoelectric Effect, Hall Effect, Temperature and Thermal Properties of Material, Heat Transfer,
Light, Dynamic Models of Sensor Elements

Unit 3 : Interface Electronic Circuits (10)
Input Characteristics of Interface Circuits, Amplifiers, Excitation Circuits, Analog to Digital
Converters, Direct Digitization and Processing, Bridge Circuits, Data Transmission, Batteries for
Low Power Sensors

Section I1

Unit 4: Sensors in Different Application Area (09)
Occupancy and Motion Detectors, Position, Displacement, and Level, Velocity and Acceleration,
Force, Strain, and Tactile Sensors, Pressure Sensors, Humidity and Moisture Sensors, Light
Detectors, Temperature Sensors

Unit 5 : Sensor Materials and Technologies (08)
Materials, Surface Processing, Nano-Technology

Unit 6 : Actuators ()
Introduction, Classification, Principle of Operation (Electrical Actuators, Electromagnetic
Actuators, Electromechanical Actuators, Hydraulic and Pneumatic Actuators, Micro- and
Nanoactuators), Selection Criteria.

¢ Internal Continuous Assessment (ICA):

ICA consists of minimum Ten Practical’s and/or assignments based upon above curriculum.

o Text Books:

1. J. Fraden, Handbook of Modern Sensors:Physical, Designs, and Applications, AIP Press,
Springer

2. Sensors and Actuators Engineering System Instrumentation By Clarence W de Silva

3. Electrical and Electronic Measurements and instrumentation R.K Rajput S. Chand

* Reference Books:

1. D. Patranabis, Sensors and Transducers, PHI Publication, New Delhi

2. A Course in Electronics and Electrical Measurements and Instruments J.B. Gupta Katson Books
3. A Cowrse in Electrical and Electronic Measurements and Instrumentation A.K.Sawheny

Dhanpat Rai



