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Directorate ol Technical Education, Goa State

(TR S01) Industrinl Training

1. AIM

. : ! “t i |
lo expose & prepare the students (or the In Ihis exposure and hand

lustinal work situation

experience will further enhance the prospects of student fraternity to be better placed on completion

their course.,

2. COURSE OBJECTIVES:

The students will able to:

i, Understand functions of various departments of the industry while working in the industry
0. Observe & familiarize with features of raw materials, machines, tools, products & processes of the
particular industry
i, Work in the team to develop tcamwork, Ieadership & communication skills
v, Develop technical skills as well as soft skills

3. PRE-REQUISITES:
1)  Basic Engineering Skills

4. TEACHING AND EXAMINATION SCHEME

[ Semester [ V | |
' Course code & Periods/Week Total Examination Scheme
course title (in hours) Credits Theory [ Practical | 'Total
Marks Marks | Marks
~ (TR501) L[N ee G | TH | TM | TW | PRIOR | '_
Industrial 0 (] 4 4 , = =3 ‘ 70) | GRADE _
Training 4 . | '
| |

08 Weceks
5. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:

| Understand the organizational set up & functions of various departments in the industry

2. Apply the knowledge gained in the institute to correlate with the actual processes in the industry &
Compile relevant data in the form of a report.

3, Develop leadership, teamwork & communication skills while having hands on experience in the

industry
4. Demonstrate consciousness towards safety & environment by adapting to the rules & regulations of

Industry

W
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. Directorate of Technical Fducation, Goa State

8. TERM WORK & PRACTICALS

i Evaluation Scheme
CTW PRIOR -
Attendance | Industrial Institute Training Report m.r’:.'
Marks* Mentor's Mentor's Report Assessment Marks
assessment assessment & _
Narks Marks, e , Seminar/Viva
6 | 20 20 20) 30 100

"% 01 mark shall be deducted for every Absence (with or without permission).

Daily Dairy:

The daily dairy should-be maintained in a book. It should reflect the day 1o day activities performed by the
student (including task. men and materials involved). [t should be counter signed by the Industry Mentor.
1t will become the basis for writing reports on the complete training.

Training Report

The training report should be submitted by the training students should include the following salient
points- G‘éﬂ_iiﬁ’calé- from institute, Certificate of training from company. detailed write up as per daily
da_ify, detailed drawings, working drawings, photographs. safety precautions, techniques for work
m‘mimizati'_cm on site, ;ﬁrg-a-n'i'zﬂt'iﬁﬁh'a'l chart, Importance of project to the society, special
n]e[h@dsftcchniquesfequipn]ent shgu[d bc sap‘arate‘ly high [i.ghIC]‘lGd, including environmental aspects. The
report should be informative and technical, typed with double spacing on good quality bond paper and

a

:Lound. Assessment of Training Report be based on Knowledge. Presentation, and Quality of contents and
ketches.

Note:

a. Student’s undergoing Industrial Train

b. Industrial Training will generally be ¢
Manual duly prescribed by the Board.

@ shall follow Rules and Regulations of the Industry.
sanized and conducted in accordance with Industrial Traming

9. SUGGESTED SPECIFICATION TABLE WITH MARKS & HOURS




Directorate of Technical Education, Goa sState

(CC602) BUSINESNS ( OMMUNICATION

1. COURSE OBJEC IV EN:

he students will able o
|, Use speaking, writing and presentation skills to communicate effectively
> Develop business etiquettes, manners, grooming and improve personal appearance

Improve non-verbal forms ol communication.

2 TEACHING AND EXAMINATION SCHEME

|
|
1

. ; |

Semester VI |

Course code & | Periods/Week ] Total | Examination Scheme
course title ; (in hours) | Hours | Theory | Practical

| Marks

| ‘ Marks

(CC602) BUSINESS | L [ 1T | P ! H | TH | TM | TW [ PRIOR
| \ |
L e

COMMUNICATION | - | 2 2 = ‘ = 28 | 25

s [ o

3. COURSE OUTCOMES:

On successful completion of the course, the student will be able to:
GC602.CO1: Apply principles of effective communication in business environment
GC602.CO2: Use ICT in business communication effectively.

GC602.CO3: Demonstrate soft skills required in business environment.

GC602.CO4: Prepare technical writing for various functions of business communication

4. Mapping Course Outcomes with Program Outcomes

PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | POT PSOI | PSO2 |
COl 1 0 | 0 | 2 2 e LT
cez [V 2 2 N 2 2 R
CO3 2 2 2 | 2 2 3 1
CO4 j 1 I | | | 1 | 2 3 ‘ 3_ l 0 ) ___l
Relationship @ Low-1  Medium-2  High-3

P |

| A

Total
Marks
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%

SCDETALLED COURSE CONTENTS / MICRO-TESSON I’LAN
> |1 Phe o Practical hours | CO - Conrse Outeomes
| '\llll'l\'.\' |
- Unit

[ 1 COMMUNICATION SKILES AT WORKPLACE

L1 Principles of communication in business
Importance of communication in a business organization, types
of communication (formal and informal Internal and External
Communication), Channels  of  communication:  Vertical,
Horizontal, Diagonal, Grapevine

1.2 Modern Office technology for communication:
emaill  communication  and  sending  text  (etiquettes,

components, tips for writing effective emails, spellcheck), |

mternet and use of social media for work (to communicate,
scarch  for information about suppliers, specifications,
networking, quick feedback. e-commercee, video conferencing)

| 2 SEMINARS

2.1 Organization of seminars and workshops

Organizers role: planning, objectives, topic sclection. planning
the date, time, venue, creating event organization material:
creating  Facebook  page, WatsApp group, invitations,
. advertisement on pamphlet, hand-outs, signage, name badgcs,
registration  form, press note, inviting key notc spcaker.
~ schedule
2.2 Presentation
Speakers role: Gathering relevant material, organization of the
material, knowing the occasion and audience. preparing
handouts for distribution; time management, interaction with
audience. non-verbal communication. (Checklist of significant
aspects ol oral presentation to be provided)

2.3 Role of audience
Audience’s role: Listening effectively and asking relevant
questions. note taking

'3 TECHNICAL WRITING

3.1 Reports

Understanding objective report writing, types of reports, parts
of a formal report. illustrations

mspection reports: procedure and format, Project Report

3.2 Business letters
Sales letters: parts of sales letter

complaint letters: elements of a complaint letter
adjustment Jetters: elements of an adjustment letter

Electronics Engineering CURRICULUM
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Directorate of T'echnical Education, Goa State

3 Tenders

procedure, Preparation, Types of tenders, Single tender, lmited
tender, Open tenders, government ¢ tender, structure of a tender
document, tender notice, terms and conditions, payment details,
specification,  documents o be  submitted,  drafting
advertisement for tender.

3.4 Generie notices, notice for meetings: purpose, format of notice
for meeting, agenda, quorum and writing minutes

4 JOBINTERVIEWS




- ) vt 104 State
Directorate of Technical Education, Goa State .

3 : Drafting semimar invites

4. | Drafting hand outs for seminars '

S ‘ Drafting sales letter !

6 Drafting complaint letters f

7 Drafting adjustment letters

8 Drafting tender notice i

9. | Filling maintenance reports [ '
10. | Dratting inspection reports "
11 Dratting abstract f

12| Drafting nouee for meetings :

I3 | Drafting agenda of meetings !

4| Drafting minutes of meeting

(3 | Drafting resume and job application
'6 | Drafting letter of acceptance 5
|7 | Drafting cold contact cover letter

I Group discussions

19 | Debates

20| Group presentations

+—— .

(=l

8. LEARNING RESOURCES

8.1 Reference books

S-No.[Author  IfideofBooks | Ppublishers

1 P Prasad, Rajendra k. | The  functional aspects  of | s.k. kataria &sons

{Shama | communicationskills |
2 Pal & Rorualling Essentials of business | Sultan chand & sons

S ) | communication, _ |
3 ;G_r_c_)ﬁ_T;}_/_lt_)r . English conversation practice -~ Tata MCgraw Hill 1.
4 | RC.  Sharma & | Business Correspondence & report | Tata MCgraw Hill ‘

' Krishna Mohan writing ) '

Electronics Engineering CURRICI .UM
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Directorate of ‘I'echnical Education, Goa State

(EXS0T) PROGRAMMABLE LOGIC CONTROLLERS (PLC)

1. AIM
I. To introduce students to PLC Hardware and programming concepts

2. COURSE OBJECTIVES / RATIONALLE:

The students will able to:

1. To understand working of a PLC based System.

2. Write simple programs nd functional blocks.




6. Mapping Course Outcor
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24SFTandR ] i R e
2.5 Subroutine: call to sub ¢, return to main program
26 Sh:ft mgnslcrs. Intruducnon, function, (SHIFT LEFT, SHIFT
4 BIT AT A TIME).
internal relays. Addressing of
/s. master control relay.
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e e —
8. COURSE DELIVERY

I'he Course will be delivered through lectures, elas

& Foom interactions, EXen ISEN |

‘: l nit | Unit [
! \ . 0
S lectures
—_— 2 T e 2 |
1 PLC HARDWARI { 3 f
2 ' PLC INSTRUCTIONS AND FUNCTIONAL BLOCKS | 12 |
3 TIMERS & COUNTERS -
4 PROGRAMMING A PLC i
s DESIGNING SYSTEMS . |
] [ 48 |
10. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS
" Ne j__Practi_cal l
1. | Introduction to the PLC simulation software. '
2. G ompare ‘§pu_|11mlmnx of ditterent P1.Cs |
3. | Ladder programming for logical functions
| 4 | Ladder programming for latching functions
T Lafigc:; programming for data manipulation functions
| 6. | Ladder programming for mathematical functions
| 7. | laddunlog,ra_mmlm, for shift registers functions
!LR. ‘ Ladder proglammmg: for internal relay and master control relay Iunumm .
9. Ladder programming for timer functions il
+If_) __ Ladder programm :_r;_g_f_gl_‘_qmlnlcr functions _
} 44 Micro Project (simple Application)
—
- e
}_.\o dx Class room Asslgnments
{J = Allcas_t_(_)" assignments.
=it o -
No | Tutorial Exercise
| I To be decided by the subject teacher as per requirements
s Total

il ca

W

Ma

Marks |

I
N

Electronics Engineering CURRICULUM
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Directorate of Technical Education, Goa State

11. LEARNING RESOURCES

Text Books

| TitleofBooks [ Publishers
Programmable Logic Controllers | ELSEVIER, Newnes.
5" Edition ISBN:978-93-80501-46-8
| Programmable Logic Controllers | McGraw Hill Higher
3" Edition Education or TMH

PENRAM International
publishing
ISBN:9788187972297
Prentice Hall of India
ISBN :978-8120323087




1. COURSE OBJECTIVES:

Management is the basic need of any organization, Organization consists of multiple activities which arc
i\ he)ssrslemm:ieal-ly managed for effective output, The course covers various principles related to
organization and management. The arcas covered are finance, human resource, project management clc.
After completion of the course. the student will be acquainted with management and other related aspects

so that he/she will be able to apply this knowledge in order to achieve the organizational goals.

2. TEACHING AND EXAMINATION SCHEME

Course Code Periods/ Total . _;Exa_m;;a_r_u:n_ S_chimi ___ o 5|
& Week S " Theory ) Total
3 il s : w e k

Course Title (in hours) Hours Marks Pract!g-ll ]ﬂi_'r :_ ~ Marks |
".'. E_ N = = - j ) il |- = S =

2 (I:g&m LiT|P| n TH | TM | TW | PR/OR

ORGANISATION 3 T

s 100
. 3 A s 25 : -




Directorate of Technical Education, Goa State

5. DETAILED COURSE CONTENTY/ MICRO-1LESSON PLAN

CO  Course Qutcomes

ar Thr wching hours . . e
M- Marks | The Teaching o eo
Unit . | -

' ZATION () ( O
L.LBUSINESS ORGANIZATION | ) o
1.1 Iypes of business organizations: Individual proprictorship, -

Partnership, Joint Stock Companies: Private Ltd and Public Ltd.

Co-operative societies, Public sector

1.2 Stwucture of business organization: Line organization,
Functional Organisation, Line and staff organization, Project |
organization ; e
. . . 'SS | SJE 'NT : L | ( O]
2.BUSINESS MANAGEMEN'1 16 ) (i
2.1: Concept of management and administration, management as ‘()i
evolution and growth of scientific CO.

an art and science,
management- contribution of F.W Taylor.

2.2 Basic functions of management: planning, organizing,

| staffing, directing, controlling.

' Other functions: forecasting. coordinating and decision- making.

' 2.3 Functions in Industry: Basics of

| Procuring, store- keeping, material handling. production, packing

- and forwarding. marketing and sales, supervision, research and
development.

2.4Supervisory skills required in industry i |
| 3.BASICS OF FINANCE 18 | 13 | COIl
| 3.1 Sources of finance CO2
3.2 Cost Concepts: Necessity of costing, elements of cost: CO3
material. Labour and expense; prime cost. overhead cost, total CO4
cost, And break- even analysis.

3.3 Materials management: Inventory control-standard order,

reserve stock, reorder point, lead time. Economic order quantity,

ABC Analysis.

Introduction to Just in time (JIT) system

3.4 Depreciation: Definition and causes. Mcthods of calculating

depreciation charges: Straight Line Method, Diminishing Balance

Method, Sinking Fund method .(Simple Numericals)

3.5 Obsolescence- definitions and reasons.

3.6 Introduction to GST.

4. HUMAN RESOURCE MANAGEMENT 21 | 14 | coi
4.1 Functions of Personnel Department: Human resource CcO2
planning, selection and recruitment, training, promotion and CO3
transfer. welfare of employees. CO4
4.2 Industrial Relations: Employer-employee relations, trade

union, settlement of disputes of employees, collective bargaining,

conciliation, arbitration, grievance handling mechanism. '

4.3 Wages and Incentives: Factors influencing wages, types of

wage plans - time rate and piece rate, Incentive objectives and

types, individual and group incentive plan, characteristics of a

good wage or incentive plan, difference between incentive and g%l

Electronics Engineering CURRICULUM e ——
Page 15
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wage,
4.4 Industrial Acts:
I't;‘oduf:tiqn to the following Industrial Acts:
ndustria Dlsput&s Act 1947/1956;

ol g 1 Cot
co2
CO3
CO4

Total 75 | 48

igh lectures, class room interactions, exercises and case studies

THEORY/ MACRO-LESSON PLAN

Number of Marks

lectures BRI () 401

' 6 10 g
9 16

= o S -
12 T Y

6 10
8 75




Directorate of Technical Education, Goa State
AUDIT COURSE
(AC101) ESSENCE OF INDIAN KNOWLEDGE AND TRADITION

1. COURSE OBJECTIVES:

This course aims at imparting basic principles of thought process, reasoning and inferencing by
being. Sustainability is at the core of Indian Traditional Knowledge Systems connecting society and
nature. Holistic life style of Yogis, science and wisdom capsules in Sanskrit literature are also important in
modern society with rapid technological advancements and societal disruptions. The course thus focuses
on iutmdu(:;;_iun to Indian Knowledge System. Indian perspective of modern scientific world-view, basic
prnciples of Yoga and holistic health care system.

human

ol

nation Scheme

Practical Total
Marks Marks
|

|
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Directorate ol ‘T'echnical Education, Goa State

. ’ ﬁ

(EX 614) Audio & Video Engincering

1. AIM

I. To enable the students to understand the concept of sound & video recording.

2. To enable them to analyze composite video signal B/W as well as colour & VSB modulation.

3. To enable them to understand performance of B/W & colour picture tube, TV transmitter & receiver.
4. To ce LCD & LED TV block diagrams.

] ) nance of HDTV, CCTV. DTH etc.

 principle, block diagrams of sound transducers,

ble TV so that they will be able to install,




Directorate of Technical liducation, Goa dtate

6. Mapping Course Qutcomes with Program OQutcomes

. g ' = | ] o )
'I‘iH PO 2 PO 3 |I‘t11 PO S PO 6 .ifJ
. g ul Y ‘/_, ) Y- /: = | b ih o)
£ v B B2 A = = o > 7 = &) - =
» 20 = g o] —J; - 7 509 Bl 50 e Qe g e o=l )1
i gdlse affegdedgdad&daya=9d |-~
| COl I ) 0 | 0 3 0 ) ' 3
[co2 i % | 0 3 0 iy 50 0
| CO3 |’ 2 0 2 0 0 I
CO4 2 | 2 3 0 o
Relationship : Low-1  Medium-2  High-3
I PSOI PSO2
‘ COl 3 2
| co2 i 3 2
\ CO3 | 3 | 2
| CO4 3 |’ 2
7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN
IF ’larks Ihr Ftachm;, huurs TLO Course Obju,tlvcs _ T i o e
0 M | Th | CO ‘
- ] i bl s
1S ()U'\_JI) TR ANSDUCE Rb - 15 |9 |CO1
‘1.1 Characteristics: .‘:Ll"l"\lll\r’ll) signal to noise ratio, directivity, -.:ulput
| impedance, distortion and frequency response Sts- i e £ |
|

I.2 Requisites of a good microphone. |
Construction, functioning, features, and applications ol microphones: ‘
(__I}_L“I Moving coil. And Electret. ‘
| 3 LOUD SPEAKERS: Characteristics of qud\pm]\u
Working principles of horn type and clectrodynamic type loudspeaker
Baffles(Finite, infinite .bass reflex & acoustic labyrinth)  Enclosure, ‘
Multiway speaker system (Woofers & Tweeters),surround sound '
system(block diagram)

2 TV COMMUNICATION SYSTEM n 8

2.1 TV PICTURE ANALYSIS: -Frequency range of various VHF/UHF
band, Aspect ratio, Persistence of vision. N

2.2 Scanning; Need, bt_quenlml \Ldﬂﬂll‘lpy flicker, “interlaced scanmngj, T
interlace error, interlace error calculation, horizontal scanning, vertical

scanning

2.3 Composite Video Signal (CVS) .need for synchronization, Horizontal

Electronics Engineering CURRICULUM Page 20



124 'V Camera tube:

Directorate of I'echnical Education, Goa State

syne and blanking pulses,
pulses)

Vertieal syne and blanking.(

Characteristios of camera tube,
construction and working of vidicon

1 2.5 VSB Modulation

3.2

JCOLOUR TELEVISION

No equalizing

18
3.1Compatibility of color TV system with monochrome system.
Additive and subtracting mixing of colours, luminance. Hue and
Saturation )
| 3.3 Block diagram of video camera and us explanation |
3.4 Construction and w mkmﬂ principles of Trinitron picture tube. |
35 Colour signal transmission. signal modulation. transmission.
bandwidth, weighing factors & Lhmmm.mu. signal
: 3.6 Block diagram of PAL TV transmitter & receiver.
|4 TYPES OF TV & APPLIC ATIONS 15
a Introduction

43

T
|
3

2
|

to DIGITAL
quality, special features. Specia
Digital Video production & Repr
Digital picture transmission & Reception (Block Diagram)
Picture in picture feature in DIGIT AL TV
Principles of working HDTV
[42 Principle of working, features& Bloc
THROUGH CABLE,CC 1TVand DTH. =n
4.3 LCD TV & LED TV: lmlodun.tmn & b lock diagram
4.4 ‘\n,hl vision camera =T el
5 VIDEO RE C()RD[\C & PRODUC TIO\ _
5.1 (01_11;1_(111'-.011 VCD verses DVD
5.2 DVD formats, ru.mdmu and piavback on DVD

5.3 [nlmduulon to BLU-RAY DISC,
operation

| effects, high reliability)

5.4 Comparison of BLU-RAY &DVD

8. COURSE DELIVERY:

I'he course will be delivered through

Llectronics Engineering CURRICUTLUM

IV (DTV): Advantages (picture

oduction (Block Diagram)

Block diagram BD player & |

lectures, class room interactions, e

k diagram of Cable V. PAY TV |

'l'otal_ | 75

10

LCcO4

| CO3

'48_:

xereises and case studies.

Page 21
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9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit | Unit

No

Sound Transducers

|
s
1' EV:C ommunication system

| Colour Television

4 | T}'D_LS of TV & Applications
Video Recording & Production

Total |

' Number
of
lectures

9

12
10
11
6
48

10. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS

!| No l'_Pr-.:ucti(:al

t 1 1 est perfom*.anu of pattern generator.

!| 2 l Compare composite video ».113';] (_1_3 W} of dmuun patlum
3 “Test performance of picture tube (B/W),
4 | Compare composite video signal (colour) of different patterns.
3 } Test performance of TV receiver controls
6 Test performance of picture (ube (u.ﬂum )
? | Tracing of different sections of TV receiver
R Location of faults in the different sections of TV receiver
9 ‘§ludy of a TV ¢ (:cibIC network system thmugh internel
10 Study of a CCTV system through internet
No | Class room Awgnmcnte

At least 02 assignments

Electranics Engineering CURRICUILUM

T_ola

| Marks

[ Marks

\l‘uks

|
k\larks
'r
E

25

Page 22

\52



Directorate of Technical Education, Goa State

e S

11. LEARNING RESOURCES

Text Books

Publishers

| S. No. " Author Title of Books | BT |
| 1 R.R Gulati Modern elevision Practice New age I'“L‘]II]‘];H]}”_
Principles, Technology and publisher, New Delht |
| Servicing 2/kd | ISBN- ‘
, 0788122413601 |
2 | . R.R Gulati Composite Satellite & cable New age Internationl
' Television publisher, New Delhi
ISBN-
| 9788122413601
3 " AM Dhake TV and Video Engineering “IMH_ Publication,
| New Delhi
| ISBN:
i | . 9780074601051
[ ! {
' 4 | Gordon J King Audio Handbook ' ?\’cwncs—Bullcrwm'lh
;  ISBN-
13:9780408001502
— . ' -~ v 7 - . |
5 Maini Colour T.V. and Video PHI Publications.
Technology New Delhi
|
6 K.D. Desai. Video Cassette Recorders Jeevan Deep
Prakashan,
e [ e = o o 1 | Mumbai, 2nd , 1988
7 Ibrahim. K_F. | Guide to Television Newnes-Butterworth
Newnes and Video Technology, ISBN-13:
Fourth Edition 9780750681650
8 John D. Lenk anplctg Guide To Laser | PHI  Publications. |
Video Disc New Delhi.
: : 2nd, 1995
9 R.G.Gupta Television Engineering and second
video systems . second edition
10 R.G.Gupta Audio &Video Systems | TataMe-GrawHill
_ _ : 3 _ o Ta “cducation ,Delhi.
10 LCD LED  Screen http://ledrepairguide.com/sereen- N T
Pancl Repair Guide repair/

’_—,’—J%

Electronics Engineering CURRICULUM
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(EX613) Advanced Microcontroller

1. AIM:

T : o warantroller to external hardware
I'o understand advanced microcontroller conceepts, interface ARM microcontroller to ¢

and program ARM-based systems for various applications
2. COURSE OBJECTIVES / RATIONALE:

Students will be able to:

1. Understand advanced microcontroller coneepts

= ]

Interface ARM microcontroller to external hardware

3. Program ARM-based systems using assembly and embedded C languages

3. PRE-REQUISITES:

Students should have the knowledge of:
|. Digital ¢lectronics and number systems
2. Basic microcontrollers

o

3. Computer programming and assembly language programming

4. TEACHING AND EXAMINATION SCHEME

~ Semester l Vv i |
~ Course code & Periods/Week Total Examination Scheme
course title (in hours) Credits Theory Practical Total
| Marks Marks Marks
|
~ (EX613) —1__ T e C 1 TH [ TM | TW | PR/OR
, Advanced 3 - 2 e B 25 25 25 150
| Microcontroller il . ‘ |

5. COURSE OUTCOMES:

On successful completion of the course, students will be able to:

I. Recall and explain the features of ARM7TDMI microcontroller

2. Compare/contrast and sclect appropriate interface for a given application

3l i (v v 2 i " I s - a » T . = - ~ B 3 & .

3. Develop, execute and debug assembly language and embedded C programs for various applications
4. Interface ARM7TDMI microcontroller with hardware for various applications

w
Electronics Engineering CURRICULUM Page 24
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PP I e

6. Mapping Course Qutcomes with Program Qutcomes

| PO 7
- I}(] (&)
B y | PO3 PO 4 | PO S '
PO | PO2 |1 . - 0
‘ 1 OB | &2 = S ch
)y =iy = O Y v ) = z 2 e
s E ol E-Z | g W = ,: 5 o 3] :f =
o BEBl 85 | & 9 w2 o gl BE E2g | =g _ &
SeeEles W hep | PSS PEasd | £ESE | 0o
RO SV &< O SQeg d=wE L:JC-«';iﬁ'f-"C‘" -
i + i = | = l ” 1 ” i {} 2:
coz_ | 0 Sl T ; ; 3
L CO3 | 0 . 3 3 ; 3 = 3
| CO4 I 3 oy 3 3 it e
Relationship : Low-1  Medium-2  High-3
Mapping Course Outcomes with Program Specific Outcomes
PSO1 | PSO2
| col 3 0
| CO2 ol )
CO3 3 3
CcO4 3 3
7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN
M = Marks ll_h_!‘_“ leachmn hours I CO = Course Objectives [ N l B
Unit M | Th | CO
. . - B | Moo |l -
1 Introduction _to ARMT7T D\_’ll N 12¢ N7 - CO1

| IARM?[DM[erhIILCILIFL block diagram. tumllondldmydm
1.2 ARM7TDMI register set. 32-bit CPU registers, CPSR and SPSR Ll
registers

1.3 ARM7TDMI three-stage pipeline L ' = o |

| 1.4 Mcmory map and memory interfacing, lmplu,munanon ofstack | EES=S ==t

15 AMBA overview - L]

2 ARM7TDMI on-chip penpherals gt N s o T

88 1112 ) €01

2.1 Timer — features, pin and register description, timer-handling U L
2.2 Serial port — configuration, interfacing PC with microcontroller, b BT ol
| UARTO and UART | -handling L n

2.3 Interrupt -~ IRQ, FIQ, ISR and interrupt-handling Sl SO

2.4 ADC - built-in ADC. interfacing external device (o AI)( '

2.5 PWM - register du,s(.uplmn dpphmlmn ' ‘ | W
26 Real time clock RTC features, RTC register dcscrihfioh; RIEh = [ b
interrupts : e e bl P e o 2
2.7 Flash - flash memory system 2 8. _ D06 S e e
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e =
l 2.8 Watchdog timer | - —
3 Communication protocols tor interfacing . 10 |6 i Coz2
3.1 12C interface features, architecture, pin and register description,
applications
| 3.2 SPI interface features. architecture. pin and register description,
I applications { !
| 3.3 Introduction to CAN nterface | | '
' 4 ARM7TDMI instruction set and programming 20 |13 | CO3

(Students to be examined on assembly language programs that can
include a combination of any instructions.

! Minimum instruction set should be provided to students during the
| examination)

| 4.1 32-bit ARM instruction sct

4 2 16-bit THUMB mxllunuon set

43 Simple programs using dltfuun wpc.s of ARM instructions ‘
S Interfacing ports to external devices 15 |10 | CO4 |
5.1 Hardware interfacing to output devices and programming - LED.
| seven-segment LED display, LCD. motor

5.2 Hardware interfacing to input devices and programming - Switches,
matrix keypad

5.3 Hardware interfacing to sensors and programming - IR, temperature
$ensors

. 1

Total [ 75 |48 |

8. COURSE DELIVERY:

The course will be delivered through lectures, class room interactions, exercises and case studies,
laboratory practical, cte.

9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit | Opiv et S X - | Number  of | Marks
No L~ lectures
I |Introductionto ARM7TDMI e 7 12
2 ARM7TDMI on-chip pt.nphuals 3 12 1R
3| Communication protocols for 1nlutd_t_!p£_ 6 16
4 | ARMT TDM.I_.I;I:)II'HUIUI'I sct and progr ammmE (3 20
S_ ] __“ I_nlu ﬁ:u.lngj ports to external devices 10 )
Total 48 75

e
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— i

A TICALS HOURS
10. SPECIFICATION TABLE FOR TERM WORK & PRACTICAI

: Marks
| No - Practical

| Minimum eight to be performed
. | .
I | Program 10 add n binary numbers
| Programming of timer for 8-bit PWM Generation

3 Programming of timer for variable frequency square wave generation
_l 4. l Programming of timer for frequency measurement and display on LCD
S. | Programming of on-chip ADC WL - :
: 0. ‘ Programming of SPI port for interfacing with ADC MCP3304 !
L T Programming of SP] port for interfacing with DAC MCP4822
| 8. T Programming of GP10 port for LED flashing
15 | Programming of GPI10 port for key mterface
| 10. | Programming of timer for accurate delays
| 11. | Programming of UART for nterfacing with PC
' Total | 25
' No_ | Class room Assignments i  Marks
; | Atleast 2 assignments
' No | Tutorial Exercise | Marks
[ To be decided by the subject teacher

11. LEARNING RESOURCES

Text Books bas
' S.No. | Author | Title of Books alt _ | Publishers l
W | Andrew  N.SLOSS, [ ARM System Developers Guide, Designing | ELSEVIER

' Dominic  SYMES | and Optimizing System Software 2
and Chris WRIGHT

J.)

I Steve Furber ARM System-on-Chip Architecture, Second | PEARSON
{ = 8 J | Edition ’ J
Reference Books for further study _ =
S.No. | Author o ]' Title of Books Pl_lblishér:s _
{_] s William Stallings ’ Operating Systems ; péiu.sm] —— [

LrONiCS Engineering CURRICULUM
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(EX611) Biomedical Instrumentation

1. AIM

Students of electronics engineering related branches opting for this course will be introduced to the basic

concepts of biomedical instrumentation enabling them to pursue a career in the health care sector.
2. COURSE OBJECTIVES:

The students will able to:

I. Assist doctors in a hospital as biomedical engincers.

2 ‘ark a¢ cervice o meer< for c 1111 1
2. Work as service engineers for medical cquipment maintenance.

3. PRE-REQUISITES:

I. Knowledge of basic principles of physics

(]

. Knowledge of basic electronics
3. Knowledge of sensors and transducers

4. TEACHING AND EXAMINATION SCHEME

-_S'emes_tcr T_V ! _ AN | |
" Course code & Periods/Week Total Examination Scheme
course title (in hours) Credits Theory | Practical | Total '|
Marks Marks ' Marks |
EXCI Ll | € TH | TM | TW | PR/OR |
Biomedical TR SENTs [Tas |05 | 25 150
| Instrumentation | e M) | | |

5. COURSE OUTCOMES:

On successful completion of the course, the student will be able to:

I. Demonstrate a knowledge of the working principles of clinical laboratory instruments
2. Perform various physiological measurements

3. Perform pulmonary function measurements

4. Demonstrate a knowledge of medical imaging equipment and nuclear medicine
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6. Mapping Course Outcomes with Program Outcomes

| | PO 1 | PO2 PO} PO 4 | PO S
i B v = PR ” ’ .
SR L e R Eogilive g e
| 4 ENE Bl e 2 & S wd 5% wE B
g2 8 2 © & Gu bl e a2
|l @O ¥ o< NS08 W €l wa €
Ol | 2 0 1 3 2
| CO2 3 0 | 3 3
| CO3 [ 2 0 1 2 3
| CO4 (S B T
Relationship  © Low-1  Medium-2  High-3
‘ ~[psor PSO?2
COl [ | 0
| CO2 2 I |
CO3 2 } |
CO4 2 | 2
7. DETAILED COURSE CONTENTS / MICRO-L.ESSON PLAN
'T] = I\’larks DIF— _;l_'eaching hours | CO - Coursc_()hjecli\'es J
Unit '
1 CLINICAL LABORATORY INSTRUMENTS %

1.1 Medical diagnosis  with  chemical test, princi_ﬁl'é_s_ of

spectrophotometry,
colorimeters and clinical flame photometers

1.2 Types of blood cells, methods of blood cell counting- ml(,rosr.,opu.
method, automatic optical method, electrical conductivity method,

coulter counter

2 PHYSIOLOGICAL INSTRUMENTATION

2.1 Origin of bioelectric signals, recording electrodes. electrode tissue
interface, polarization. skin contact impedance. motion artifacts.

Block
diagram of a typical biopotential recording system _

2.2 Block diagram of Electrocardiogram system, ECG leads, effects of
artefacts on ECG recordings

2.3 Electroencephelogram (EEG)-Block diagram, clectrode placement

2 4 Electromyography(EMG)-generation of EMG signals

2 5 [-vokcd | response potentials IS

2.6 Blood pressure . blood pressure measurement usmg korotkoffs

method (sphygmomanometer), Invasive measurement of blood pressure

2 7 Medsuremcm ofOxybc,n in the Blood, working of Pulse Oximeter

El

PO 6 |
= =
E_" i 5] :;{J
0 !
[ 0
[ 0 '
| |
i
|
M |T [co |
i e _
12 |08 | COl
18 12 | co2
——

=
—
o

Life -lone

Leamnine

DD

{63
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3 PULMONARY FUNCTION MEASUREMENTS ,

I Respiratory volumes and capacitics ;

Y Spirometry and its applications, Working of water scal spirometer, |

| wedge spirometer and  Fleisch- pneumotachometer | | f
2.3 Measurement of volume- Mow volume curve i '

4 MEDICAL IMAGING FUNDAMENTALS

4.1 Basics of Diagnostic Radiology, Nature and properties of x—ril)‘ﬁ-’ _ |

s ad

production of x-rays, stationary anode tube, Rotating Anode tube, x-ray
| machine, collimators & grids. x-ray films. x-ray mage intensifict
4.2 Pninciple of computed tomography
4.3 Principles of Magnetic resonance imaging (MR1) systems, Basic '
NMR components. Biological effects of NMR imaging, advantages of ‘
| NMR imaging system. | ‘ |
4.4 Diagnostic ultrasound-nature of ultrasound. ultrasound gencerators, |
interaction of ultrasound with matter, Pulse-Echo display modes in ‘ ‘
ultrasonic imaging(A-mode. B-mode and M-mode). Components of ‘
an ultrasound System (Block diagram level). Scanning probes .
(working of lincar array and curved array transducer), Principle and
Applications (listing only) of Doppler ultrasound, Principle of

[LhOLa!'dIU“pohy Sl L} SN il ks
it - 12 |12 | CO4

I"I‘Id!h_l' k —i 4z -

3 _7 Working of . Scmh]]’llmn dcu,clm «_and Gamma Camera ol i U
5 3 Principles and &DDHLALIOI]H of SPECT and PET | SR AT

''5.4 Radiation hazards and prevention, hm]ngu.al ceffects of radiation

| _Exposure < s
E Total |75 [48 |- |

8. COURSE DELIVERY:

The Course will be delivered through lectures, class room interactions, exereises and case studies

9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit [ Unit o Number | Marks
No of
Iccturcs

I Clinical laboratory mstruments 08 |2
2 Physiological instrumentation Wl A
3 Pulmonary function measurements 04 12
4 Medical imaging fundamentals 12 21
5 Nuclear medicine 12 12

Total A48 75
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(EX612) Autonomous Robots

1. AIM

. . . 5 3 i o ; . : P ~ Fip Haa] e
Robotics is a fast ~Growing field whose definition has been evolving over time, along with the field itselt.

Other than industrial applications, Robots are increasingly being used in newer ficld of application like

medicine, space, exploration, and hazardous environment, military and domestic usc. [here 1s huge

demand for innovation in autonomous robots in new arcas like virtual reality. cars, personal care for

disabled people. Robots are likely to be common basic necessity as human try to survive in a harsher

future with security treats, depleted natural recourses and global climatic changes

2. COURSE OBJECTIVES / RATIONALE:

* Tointroduce students to Arduino Interactive Development IDE

e To enable them to understand the working and various types of Arduino board

* To help them build innovative projects using Arduino and [0T

e Tontroduce students to Internet of Things

3. PRE-REQUISITES:

Students should know
® programming concepts

e processing unit

4. TEACHING AND EXAMINATION SCHEME

Periods/ Total

Course Code
Week Credit
& (In Hours)

Course Title

- (EX612) | Py ST
Autonomous LT P C TH
Robots
3 - 2 5 | i
|
e A e e — —_—l:_-n_

Examination Scheme

Theory Marks

Practical Marks

['q PR/O |
TW
‘ R
25 25

| Total

Marks

150

R RS S —
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S. COURSE QU TCONEN:

o a6 6 & (

On successtul completon ol the course, the student will be able to

1. Understand the concept of Arduimo processor and 101

b

.I"

Apply the basic protocol and working principle of interfacing Modules
. » ol Ar WCSSOrS
3. Analyze vanous application program for wide range of Arduino processor

4. Design, debug and troubleshoot Arduino/ [O'1 based project

0. Mapping Course Outcomes with Program Outcomes

4 A O am

Relanonship L Sheght (Low) 2: Moderate (Medium) 3: Substantial (High)
PO PO2 |PO3 PO 4 PO S | PO 6 S '-
' T - _-L- : =0
| & = e e £ o E o 3 ‘i\é'{ = R »
| S L:E 2 E“ EJ _CEL 5072 5 E :DIE i) é 5 22 | .oowg
Z22 8|8 gode P8 N3, 03 S EF | LS ‘:
mau%:ﬁ:< C‘%QEMJE—-LJS’LUC‘:EW:’:-&ES — =
£ T ! S S o e L 0 0TS . :
CO2 = e 1 | 2 i e . - 1
 CO3 0 3 3 2 3 =0 2 j
D ade iy g = SIS e s - 3 |
S O T T ) N S R
3 - _ |
| PSO1 PSO2
COl L 2 l
| CO2 7 2 ‘
CO3 3 2
04 3 2

7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

M Marks | Thr = Teaching hours | CO = Course Objectives | |
Unit

[

I Autonomous Robotics b o L6
; L1 definition of Robot, industrial Robot, Autonom
| 1.2 Autonomous Robot Types:

dynamic and Static
1.3 Control Components of AR: wired control
ZigBee

1.4 Sensor Navigation: Bump Switch, IR Sensor,
Accelerometer, GPS module, GPRS module

1.5 Block Diagram and Working Principle of Servo Motor and DC motor

(mﬁbbot, Applications | |
wheeled and Legged, types of Stability:

|
. IR control, Radio Control, 1

Ultrasonic Range Finder,

Electronics Engineering CUR R l J M
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i : : ; [ 1. | CO3
' 2 Introduction to Arduino Programming b ‘ : | o
| 2.1 Block diagram, mput and output pins of Arduino Uno development

Board

2

2.2 Basic Commands of Arduino Programming
Void Setup (), Void Loop(). pinMode(),
2.3 basic Commands for Serial Communication, analog Input/Output, Digital

Input/output, delay commands . . l

| | |
. . . . . : . - s . 3 ; =] \ )
'3 Sensor module interfacing with Arduino Uno (interfacing diagram | I8 12 (.0;‘
and Arduino sketch for the following) CO

[ 3.1 motion detector: tilt sensor, PIR
3.2 light detector :LLDR

3.3 Distance Measurement Ultrasonic Sensor.IR sensor .
3.4 Vibration detector: Piczo sensor

3.5 sound detector: Microphone |
3.6 Temperature Sensor: LM35

3.7 Rotary Encoder

3.8 GPS

- [Note: Knowledge of interfacing any of above Sensor module with Arduino
is of LEVEL 2 and writing Arduino sketch for such interfacing is of |
LEVEL3] | |

"4 Motor control with Arduino Uno (interfacing diagram and Arduino | 13 | 8§ | CO2,
sketch for the following) ‘ CO3,
4.1 controlling position of servo motor | CO4
4.2 Controlling direction of DC motor using transistor H-bridge
4.3 Controlling direction of DC motor using IC: Movements for two wheeled |
Robot: move forward, move back ward. stop. move lefi, move righ (LEVEL '
3) |
S Internet Of Things (10T) 12 | 8 COl,
5.1 Introduction to 10T Defining loT, Characteristics of 10T, Physical design CO2.
of loT, Logical design of loT, Functional blocks of [oT, CO3.
Communication models, [OT Module (LEVEL 1) | CO4
5.2 interfacing [OT module to Arduino Board (LEVEL 2)

' 5.3 Arduino based 10T Applications (LEVEL 4)

s et W - T Total [ 75 | 48 |-

8. COURSE DELIVERY:

The course will be delivered through lectures, class room Interactions, excrcises and case studics

E__*&______‘—_——————_______*____-____—______m
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O SPECIFICATION TARLE FOR THEORY/ MACRO-LESSON PLAN

: Number | Marks
Unit | Unit [ ol
No lectures
: : i . L
] Autonomous Roboties | 14
. Introduction to Arduino Programming ‘ 8 |
3 Sensor module interfacing with Arduine Uno | 12 | }x .
4 Motor control with Arduino Uno } o | :: .
S Internet of Fhings (1071) | 8 } lf
lotal | 48 £
T.SPECTFICATION TABLE FOR TERM WORK & PRACTICALS HOUR
No Practical ' Marks |
1. | Interfacing and Programming of Arduino with motion detector: tilt sensor. | 2
| PIR, (inosc,opc. .\LLLILTOI“LILI (any onc) b e s
2 Intutauné and Programming of Arduino with LDR |2 =
| 3 Interfacing and Pr ogramming of Arduino with uftrasomt Sensor/IR sensor | 2
| 4 T Inlufaunb and Pluu amming of Arduino \\llh Pmm Sensor 2
|5 Interfacing and Pr ogramming of' Arduino with microphone 2
| 6 J Interfacing and Programming of Arduino with LM35 12
| 7 | Interfacing and Programming of Arduino with servo motor 20
| 8 f Interfacing and Programming of Arduino with DC motor 2.
& Ploummmmu Arduino for two wheeled Robot interfaced to Arduino for | 4
following movement like Move forward. Move back ward, stop, move left,
! | move right
|10 L‘\/Tun Projects: Line Follower, obstacle Avoider, etc. o
| | Total [ 25
' i indes. ) : ‘marks
1. LEARNING RESOURCES
Text Books : _ il :
; S.No. | Author _litle of Books | Publishers 5
£ Massimo Banzi Getting started with Arduino he,cu_“d Edition,
: L . < —  Ofeilly
r_‘ i) || Maja J. Mataric ] Robotics Primer Latest
13 Brian Evans Beginning Arduino Programming A Press P“bl"‘htl\
| [T 3 3 Recent Edition
;’ 4 | Vijay Madisett, | “Internet of Things: A Hands-On Recent edition
f Arshdeep Bahga, | Approach™

Llectronics Engineering CURRICULUM
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(EX601) Digital Communication Techniques

LLAIM 1
N ! 1 \ { T5 Telec nicanon.
. To introduce students to Digital Communication methods and techniques used in Telecommu

2. To introduce students to the working of electronic telephone exchange.

2. COURSE OBJECTIVES:
F'he students will able to:

I To understand various digital communication techniques.
2. To understand the working of an Electronic telephone exchange.

3. PRE-REQUISITES:
Students should know

I. Basic Communication Engineering.
2. Working of Linear ICs.

4. TEACHING AND EXAMINATION SCHEME

Semester 'J___\-"Ii_] ; . _ 3
,» Course code & Periods/Week Total | Examination Scheme
r course title (in hours) Credits :; Theory Practical Total |
‘ | Marks Marks Marks
(EX601) Digital | L l G RPE G TH | TM | TW | ORALS
Communication | 3 | - } - sgs | 25 | - - | 100
Techniques |
5. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
I. Desceribe the working of an Electronic telephone exchange.
2. Differentiate between TD and FD multiplexing techniques.
3. Analyze the working of pulse modulation circuits used in telecommunication field.
4. Analyze the working of Digital modulation Systems used in telecommunication field.
6. Mapping Course Outcomes with Program Qutcomes
. PONE RO RO R N 505 Tr07
REES . £2 | 8Eu3 seEaRl GES88asd 85 €3
GOl 2 R0 n] e e T
CcO2 2 2 I | g N R
'CO3..| 2 | 2 3 0 G0 ‘;
__C04 | 2 | | 2 [}_ 2 %
Relationship Low-1  Medium-2  [ligh-3 e =




Mapping Course Qutcomes with Program Specific Outcomes

| ' PSOI | PSO2
' COl ' 3 !
CO2 3 ‘ i
CO3 3 ' 2
CO4 3 2

7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

M = Marks

[ Thr = 'l“eaching hours
Unit

I Pulse Modulation Systems (No Mathematical derivations)

1.1 Introduction to Digital Communications

Shannon Hartley Law - Equation representing the law, Relation
between channel capacity and noise.

Sampling Theorem - Statement and its significance. Working of
. sample and Hold circuit using an op-amp

1.2 Pulse Amplitude Modulation .
Definition, Block diagram and typical circuit for generation of PAM. |
Tvpes of PAM - Waveform for Natural, flat-top, single & double
polarity PAM.
Block diagram and typical circuit for demodulation of PAM.
Aliasing effect and aperture effect in PAM, Anti-aliasing filter.
1.3 Pulse Time Modulation
| Definition of PWM and PPM.
Generation of PTM - Indirect and direct methods, Waveform for
starting edge fixed. trailing edge fixed and centre fixed PWM and
PPM.
Modulator circuits for PWM and PPM using IC 555.
Demodulation of PTM - Wavetorm for demodulation of PWM and
PPM.

Demodulator circuits for PWM and PPM using op-amp.

2 Pulse Communication Systems(No Mathematical derivations)
2.1 Pulse Code Modulation

Block Diagram of PCM Transmitter.

Quantization, Quantization error, Companding.

Block Diagram of PCM Recever.
2.2 Differential Pulse Code Modulation

' Block Diagram of DPCM Transmitter and Receiver.
2.3 Delta Modulation

Block Diagram of DM Transmitter and Receiver.

Limitations of DM- Slope Overload and granular noise.

2.4 Adaptive Delta Modulation
Block Diagram of ADM Transmitter and Receiver.

%-

Electronics Engineering CURRICULUM
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|

|
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e
|

| |
[ ¢ CO4 |
ioital | ation Technigques | 14 09 | |
3 Digital Modulation Tec | |
3.1 Amplitude Shitt Keving . \ .
Definition, wavetorm, block diagram for gencration and
ASK | | |
3.2 Frequency Shift Keying _ _ q |
Definition. waveform. block diagram for generation and detection of |
FSK Types of FSK- coherent and non-coherent type. -
3.3 Phase Shift Keying
Basic Principle, waveform, Phasor diagram and block diagram for |
seneration and detection of Binary PSK and Quadrature PSK. | 1_

detection of |

4 Multiple access techniques in Pulse communication. 05
' 4.1 Time Division Multiplexing . | .
' Block diagram for TDM — PAM system. _ | }
i[ 4.2 Frequency Division Multiplexing
i' Block diagram for FDM — PAM system. i _
' 4.3 Comparison of FDM and TDM |
| Advantages and disadvantages of both TDM and FDM I

5.1 Introduction to Electronic Exchange
Basic terms related to an exchange.

Basics of a switching system and classification of switching systems
Elements of a Switching system - Block diagram and working

5.2 Electronic Space Division Switching

Concept of Stored Program Control i
Centralized SPC - Typical block diagram, Single and dual processor ;
systems, Three modes of operation( Standby. Synchronous dupiex
and Load sharing)

Distributed SPC - Level 3. Level2 and Level 1 processing

5.3 Time Division Switching

Time Division Space Switching: Concept and three types - Input
controlled. output controlled and memory controlled

Time Division Time Switching Concept and methods of control
(listing and definition only)
5.4 Call processing

| Steps involved in call processing sequence

;'5__Elgct@g Telephone Exchange 18 [12 | co1

8. COURSE DELIVERY:

The Course will be delivered through lectures, class room interactions, exercises and case studies

“Jectronics Engineering CURRICULUM
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TON TABLE FOR THEORY/ MACRO-LESSON PLAN

Number Marks
of
lectures
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(CC 502) ESSENTIALS OF ENTREPRENEURSHIP DEVELOPMENT

1. COURSE OBJECTIVES:

Foday Entreprencurship is given importance by the government to bring the youth of our country. to
overcome the problem of unemployment and bring them in the main stream of global business to
strengthen Indian economy by Make in India philosophy. Government has announced various linancial
schemes for young youth and women to support them for setting up an enterprise. To fulfill this, youth are
to be prepared for setting an enterprise. The students undergoing this course will be able to develop
entrepreneurial traits and confidence within themselves and choose entreprencurship as a career to

brighten their future.

2. TEACHING AND EXAMINATION SCHEME

” Course Code ] Periods/ Total Examination Scheme
| . | : ota T
|| & | Week N S e 2y, s lNotal
| (jc_i_u_r_se_'_l‘itle_ (In Hours) Credits = Theory Marks |'r‘|Lf|Ld| Marks Marks
| (CC502) T P bl
ESSENTIALS OF | I | | ¢ B e PR/OR | TW
ENTREPRE- ' | |
NEURSHIP il 5 P 25 |
DEVELOPMENT | ~ | - ‘ < - ' : ‘ &2
Nt o o i £ e |

3. COURSE OUTCOMES:

CC502.CO1: Recognize the type of entrepreneur and enterprises.
CC502.C0O2: Describe basic financial & legal aspects of business.
CC502.C0O3: Conceptualize a business idea,

CC502.C0O4: Develop the project report for new enterprise,

4. Mapping Course Outcomes with Program Outcomes

EOT [ RGo EO SN RO RO S RO [ Po T PSOl | psO2
[ €oi ! RIS [l RS TN AT e e
CO2 2 By o 0 0 e e ;
CO3 0 | 2 0 TN 0 S |
CO4.B[FE 2 > RIS e - ool
| Rc!ationﬂiiﬁ 2 l.(J)w-I_ Mecdium-2 A}Iigh:3 iz i — 7 ‘2 :
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Bl i o ST
S.DETAILED COURSE CONTENTS
| M-Marks | Phr Practical hours | CO — Course Outcomes _ .
| Unit M | Phr O
'- |
S 1LINDIAN BUSINESS ENVIRONMENT i
i

a. Introduction to Entreprencurship Development (EDP) - | COI

b. Brief details of following terms : 4 f

India GDP, 11P data. Govt. business policics., Environmental policy.

Effects of global policies, Anti-dumping duty, Effects of national budget .
| on start-ups and businesses. |
[ e f i !
' 2. VARIOUS TYPES OF BUSINESSES
2 1Bricf details of following businesses: i | Col

Cyclical and Non-cyclical business, Seasonal and Non-scasonal business, 6

Monopoly and Duopoly business, Concept base business, Commodity and ,

Non-commodity business, Asset light business, b2b and b2¢ busincss,

2.2 Difference between Subsidiary and Associate company
3. SELECTION OF BUSINESS |

3.1Types of Sectors, Steps in sectoral analysis, factors 1o pick up a Sector., | | COI

Data collection of Sectors. 4 CO2
| 3.2 Terminologies: Sector rotation, Gross block addition. |

3.3 Steps to read Outline of balance sheet, profit-loss statement, cash flow

statement,

' 3.4 Data analysis on following factors: i) Market growth ii) Sector

consolidation. “

3.5 Brief details of following: ’

Profitability. Effect of Govt policies. Pricing power, Debt, working

capital, return on capital employed, Cash conversion cycle, Companies

with peer group.

Electronics Engineering CURRICUILUM Page 42
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C4SETTING UP OF BUSINESS

ve

| I s

' 4.1 Various Govt depts. and organization supporting business deas ' :: ;[
4.2 Methods to raise capital (difference between Banks and NBFC) ¢ A
4 3Factors in machine, material, manpower procurement, advertising, CO5
product spectalty, :

4.4 Micro, Small and Medium Enterprises (MSMLE), Govt support for |
MSME, Private Limited and Public Limited Enterprises, .
45 Goods & Service Tax(GST), Registering for GST and go ahead, ;
4.6Various mcome tax slabs, '
4 7Apphcauon for various utility connections, various permissions |
required to set up business. ;

. ! - {
S. EXPANSION OF BUSINESS el - 1'
S.1Tvpes of investors: angéi i_mésiors. venture capitalist, promoters. 8 (‘(_”

' 5.2Terminology: | CO2 |
S.2.1EPS, EPS growth, P/L ratio, CO3

| 3.2.2Market capital, paid up capital, authorized share capital, ‘ CO4 |
5.2.3Corporate governance, Related party transactions, business insiders,

- assets and inventory turnover, break even analysis, brown field and green
field expansion.

- 5.3 Listing start up on stock exchange &Govt support,

_"1-1 Business report writing, Reading of” Red Herring prospectus

' Total B2

6. COURSE DELIVERY:
Videos / Lectures/ Practicals /Expert lectures / Industry visits/ documentaries/movies
Suggested expert talk on

e various Govt schemes

o GST

e Financial literacy

e Any relevant topic

7. SPECIFICATION TABLE FOR PRACTICALS

Teaching Hours/ |

Unit No. Topice Semester
| Indian business environment R T ———
2 various types of businesses Bt

3 sclection of business 9

4 Setting up of business g
5 Expansion of business e T A
S-SReE TOTAL | TR
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(X 602) Industrial Electronics

1. AIM
I'o explore different areas of process controls of the industry where electronic circuits can replace the

conventional methods, for efficiency. case of method and economic advantages.

2. COURSE OBJECTIVES:

['he students will able to:

|. Understand industrial requirements for controlling different processes

2. Applications of different components and circuits using these components.
3. PRE-REQUISITES:

Students should know

1. Working of thyristors, Timer IC 555

2. Amplifiers and Oscillator circuits

4. TEACHING AND EXAMINATION SCHEME

_Semester | VL | T Lk,

Course code & Periods/Week Total | Examination Scheme

course title (in hours) Credits Theory | Practical Total

Marks \ Marks Marks
 (EX602) T C TH | TM | TW | PR/OR
i Industrial 3 - 2 5 75 25 25 | - 125
: Electronics
LIRS i hsinlic) 1

5.COURSE OUTCOMES:

On successful completion of the course,
I. Explain different industrial. ultrasonics ,
2. Explain use of electronics swite

3 Apply knowledge of Timers for different indus
4

_ Analyze output for different variables.

e nics Engineering CURRICULUM Page 45
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high frequency heating process control circuits
hes to industrial circuits and in speed control of motors
trial circuits and resources used in control engineering
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= = = e e ——— st

6. Mapping Course Outcomes with Program Outcomes

| [ PO 1 [PO2 [ PO3 PO 4 ' POS

COl
| CO2
cOo3
CO4

L 575 T S L 5 ) '

7. DETAILED COURSE CONTENTS / MICRO-LESSON PIL.AN

hours

' M = Marks Thr = Teaching
Objectives

Unit
1 Industrial circuits

1.1 Circuits using thyristors : Rur&,lal alarm. smoke detector,
Temperature controller using thermostat,, battery charger,
Emergency  light, thermistor controlled hecater.  power
flasher,automatic Street light control using LDR

1.2 Ic 555 Timer : Design Astable mutivibrator for specific Ton,
Toff or frequency, Design of monostable multivibrator for
| specific pulse width R RO
[.3 circuits Ugmb 555 Timer : Bistable Multivibrator. Water
| level indicator, water level Lontrollu photocounter

I.4 CL”_EhOI'ILJ_mITIEI using tuned oscillator circuit
I Ultrasonics

2 | Wavelcngth and velocity in air, |I(.]llld and solid.

CO =  Course |

2 2 Piezoclectric generation of ultrasonic waves
| 2.3 Application : Flaw detection, Flow meter
r_[_l:’s_{ of applications in Medical field
2.3 Ultrasound welding : Principle, advantages, disadvantages

Electronics Engineering CURRICULUM

?)
5
oy

Uen

.- Levels

M

22

09

Thr

13

06

| PO 6

| co

CcO
1,2.3,
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> High Fregquency heating

11 Induction  hoeating PrIneIpia Features,  skin - effect
advantages, disadyantapds,

List of applications in TALE (VRS ERY

\pplcations i detail: surtace hardenimg | brazing |
12 Dickectne  heatng principle,  leatures,  generation, |

advantagoes, disadvantages, Fahist apphcations l
13 companson ; diclectne and mduction ]'l\.’i'.lil'l!l |

4 Flectric motor speed control

4.1 DC motor Operating pnnciple, types,
X shunt motor concept of back emf, equivalent diagram,
simple numenical 1o caleulate  back emf. relationship between |
spead, voltage, current | torque, i
charactenstics of shunt motor : torque, current, speed. 5
4.2 Numerical on speed calculations for variable flux. torque.
current . terminal voltage. n y"
4.2 Speed control of De motor using thyristors: advantages.
speed control using full wave SCR.
Speed control and regulation by tachometer method: for
~increased and decreased load. 3
- 4.4 Simple caleulations between speed, voltage and firing angle.
4.3 Speed control of AC motors : Single phase AC serics motor

_ speed control using SCR ) 1 5

th

Process control Engg

1 Process control : Basic objective, Simple block diagram
Pressure control using Pneumatic amplifier: Definition of

Pneumatic amplifier, basic components, block diagram

and pressure control

Liguid flow control using flow control valve

Mechamical movement control using Solenoid coil

L |

2.2 concept of servomechanism, block diagram
DC servo speed control( separately excited) :Field controlled
method: advantages and disadvantages
armature controlled method, comparison between above two
methods

- Speed control of AC servo motor

- 5.3 Stepper motor @ Basic principle of operation of 4 position
- Synchros : definition
| Synchro Transmiter and Receiver

15

15

Total

Electronics Engineering CURRICULUM
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8. COURSE DELIVERY:
The Course will be delivered through lectures, class room interactions, exercises and case studies
9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN
. Ut}lt Unit Number Marks |
|No | ' of
A | | lectures
| £ T
iy S
09 14

-

10 15
10 [

5o Total | 48 75

HOURS (Any 8)
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1. LEARNING RESOURCES
Text Books
.. Rao, Sutrave | Industrial Electronics

| S.K Bhattacharya, S. | Industrial Elcctronics and control
| Chatterjee

S. No. | Author | Title of Books
|
5

3 | Curties Johnson Process control Instrumentation
| 4 } B.L. Theraja . Electrical Engg

|

Reference Books for further study

ﬂ_ S.No. | Author | Title of Books

}_l__ | Chute and Chute | Industrial Electronics
| 2 | EB. Ryden. | Electronics Engg
| Bimbhra P.S. | Power electronics

Electronics Engineering CURRICU LUM

| Publishers
[ata McGraw Hill
Tata McGraw Hill

Pearson Education

S. Chand

_T_ I_’_ublishc_r-._s

Tata McGraw Hill

Prentice Hall India

Khanna publishers

m
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(EX603) PROJECT

L. AIM

: : Ve Lk bave Bee RO o * students
This is intended o integrate several skills and competencies which have been developed in the s

during his her course of study and gets manifested through this project.

2. COURSE OBJECTIVES:
The students will able to;
1. Culuvate the systematic methodology for problem solving using acquired technical knowledge &
skills, and to enhance the generic skills & professional skills
. Develop problem solving, analysis, synthesis and evaluation skills.
n.  Encourage teamwork. ~=Tls
1v.  Improve students’ communication skills through project reports and presentations of their work.

3. PRE-REQUISITES:

1. Basic Engineering Skills
il. Electronics & allied Courses

4. TEACHING AND EXAMINATION SCHEME

ey e e . oL el |

Course code & Periods/Week Total ___ Examination Scheme

course title (in hours) Credits Theory Practical Total |

Marks Marks Marks |

(EX 603) T C | TH |TM | TW | PR/OR | |
PROJECT - - 06 06 - - 100 50 150

5. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
I. Identify, analyze & define the problem
2. Apply acquired knowledge of engineering to exccute solution
3. Develop leadership skills & teamwork to design & execute hardware & related software
4. Compile the relevant data in the form of a report and defend the project

Electronics Engineering CURRICULUM Page 50
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6. Mapping Course Qutcomes with Program Qutcomes

PO | PO2 |PO3 PO 4 PO 5 | PO6 | PO7
' * | 2 5 4 g &% |
5§ 2%
8w 8 = e S eril=iry R {se
COl 3 e 3 3 3 ol 3
- CO2 | 3 I 3 3 3 e e i) 2
€03 [0 3 3 3 eI
2 PR e M I : — B s . 2
Relationship : Low-1  Medium-2 High-3
[F1g Hlieser T [PS@2
col e 2
o7, 3 70
CO3 3 2 |
CO4 3 2

7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN

The fijli_()\\*_ir:ig are some of the suggested activities which the student has to undertake (which
may slightly differ depending on the project chosen) during the project work. In so doing some
process related and project related skills need to be evaluated.
e Selection/Identification of project Work by market survey/industrial survey.

e Project Proposal
Market survey for product sales & economic viability of product (for entrepreneurship)
o Costing of the project/product i) Capital costs 11) Material & production cost
e Design of project to obtain desired output.
s Procurement of components & equivalents.
*  Working skill of fabrication.,
¢ Testing of product

i.  Drafting

i Sketching

. Layout

iv.  Presentation
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[

AUDIT COURSE
(ACLO) INDIAN CONSTIIU 1ON

1. COURSE OBJECTIVES:

\s a proud citizen of this country every student must be aware about the Indian Constitution to appreciate
the provisions available for the people of this biggest democracy in Indian Constitution so that the youth
of this country plays active role in development of the country by participating in the formation ol
sensitive and proactive Government at national and state level. This course intends to make students awarc

about various constituents of the Indian Constitution.

2. TEACHING AND EXAMINATION SCHEME

| Semester VI i
- Course code & Periods/Week | Total | Examination Scheme ]
course title (in hours) Credits | Theory | Practical Total |
Marks Marks | Marks
o - | | |
(AC102) INDIAN | L ‘ L ¢ [TH[T™M | TW | PR/IOR '}
CONSTITUTION | 2 | = o - | - :

3. Course Content

Unit 1 - The Constitution - Introduction

o The History of the Making of the Indian Constitution

« Preamble and the Basic Structure, and its interpretation
» Fundamental Rights and Duties and their interpretation
« State Policy Principles

Unit 2 - Union Government
« Structure of the Indian Union
e President — Role and Power
« Prime Minister and Council of Ministers
e+ Lok Sabha and Rajya Sabha
Unit 3 - State Government
e Governor - Role and Power
« Chief Minister and Council of Ministers
» State Secretariat 8
Unit 4 - Local Administration
« District Administration
« Municipal Corporation
* 7Zila Panchayat s
Unit 5 - Election Commission
e Role and Functioning
s Chief Election Commissioner
e State Election Commission

!
Electronics Engineering CURRICULUM Page 52
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4. Suggested Learning Resources:

Title of Book Author Publication
1. Ethics and Politics of the Indian Constitution
Rajeev Bhargava Oxtord Unmiversity Press, New Delhi, 2008

2. The Constitution of India B.L. Fadia Sahitya Bhawan; New edition
(2017)

3. Introduction to the Constitution of India

DD Basu Lexis Nexis; Twenty-Third 2018 edition

5. Suggested Software/Lea rning Websites:
a. https: //www.constitution. org/cons/mdm/const html
b. http://www. Iemqlalwa gov.in/constitution-of-india

L e https //www 5{.1govm/conslltuuon

d. https://www. toppr.com/guides /civics/the-indian- constitution/the-constitution-ofindia/

Jectronics Engineering CURRICULUM
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(EX619) Data Communications
1. AIM
1. To introduce students to Data Communication through a network.
2. COURSE OBIECTIVES:
The students will able to:

1. To understand data flow through a computer network.

3. PRE-REQUISITES:
Students should know

1. Analog and Digital Communication Techniques.

4. TEACHING AND EXAMINATION SCHEME

’ Semester | VI
Course code & Periods/Week Total Examination Scheme
‘ course title (1n hours) Credits Theory Practical | Total
’ Marks Marks Marks |
(EX619) i) } T ‘ P @ TH | T™M | TW [ PR/OR |
| Data S 5 el (25 75 T
| Communications | ‘ ‘

5. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:

1. Describe various Protocols for Data link layer.

2. Identify Components of computer communication and types of Computer Networks,
3. Analyze functions of various layers in the OSI model of a computer Network.

4. Interpret various errors and their control in a network.

Electronics Engineering CURRICULUM

Page 55



Directorate of Technical Education, (;oa State

6. Mapping Course OQutcomes with Program Outcomes . '
| PO | (PO2 [ PO3 PO 4 PO 5 [PO6 PO 7
228 B8 |g & | .Eg .8 28 (gD i e
S e e A B S E s, |23
SAGM E< AFAfdedE GAaE3TFAZE |53
| COl P ] 0 ! 0 2 3
| CO2 ! 2 I 0 | 0 2 3
L CO3 ool 1 0 ! 0 2 3
oo |2 | 2 0 | 0 2 3
Relationship @ Low-1  Medium-2  High-3
PSOI PSO2
COl 2 | 1
co2 i el T
CO3 o |
CO4 R
7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN
‘M = Marks TThr = Teaching hours | CO = Course ijcctivcg i _
Unit M | Thr [ CO
E i iI'l[I'OdLlCII_Ql’l_l_l_’J_ Data _Commun:callon and Computu Networks IS B (“O”
1.1 Components of Data Communication system
Five major elements of the system and their meaning.
1.2 Types of Data
Various types of data(Picture, Video, Audio ctc.) and various types
of data signals (Analog and digital). e R |
3 Direction of Data IFlow
Simplex, half and full Duplex. ¢
| 4Modulation techniques used
List of Analog and Digital modulation techniques, Quadrature
Phase Shift keying and QAM system working. R
1.5Type of Connection
Point to point and multipoint.
I.6Topologies '
Mesh, Star. Bus, and Ring topologies and their comparisons. |
|.7Categorics of Networks : [
Brief description of LAN, WAN, MAN.
1.8 Protocols and Standards
Meaning and key clements of protocol, Important standard
_organizations.
S
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3.2 Detection of Error

4 Data Link Control & Protocol X BT L
' 4.1 Flow and Error Control

2
2.1 Internet Model
Organization and Functions of Physical, Data link, Network,

2 2 081 Model
a flow through all

' 4.2 Data Link Protocol

' 4.3 Point  to  Pomt Protocol

Directorate of Technical Education, Goa State

Network Layers (No AMathematicaktreatment) 10
|

|

Fransport and Application layers.
i
|

Functions of Session and Presentation layers, Dat

luyers.
> 3 Data Transmission Modes

Parallel, Serial, Synchronous and Asynchronous.
12

3 Error Detection and Correction
3| Types ol Errors
Single bit error, Burst Error.

Redundancy, Parity Check, CRC, Checksum.
3.3 Correction of Error
Forward Error Correction,
correction.

Sl 2

Hamming Code, Burst Error

Flow and Error control meaning and Operation of error control
mechanisms - Stop-and-Wait ARQ, Go-Back-N ARQ, and

Selective Repeat ARQ.

HDLC Protocol- Types of frames, Frame formats of I frame, S
frame and U frame, Data transparency.

Meaning, services provided, frame format and transition states.
4.4 Multiple Access Protocol

Random Access meaning, CSMA/CD procedure and CSMA/CA
procedure.

Controlled Access meaning and methods.

5 Local Area Networks . i
5.1 Wired LAN/ Ethernet

Main features of Traditional Eth
Ethernet.

5.2 Wireless LAN

ernet, Fast Ethernet and Gigabit

' Main features of [EEE 802.11 and Bluctooth. :

5.3 Connecting Devices, backbone Networks and VLANS
Repeaters, Hubs and Bridges, Bus and Star as backbone networks

and main features of Virtual LANs.
Total

8, COURSE DELIVERY

e Course will be delivered through lectures, elass room interactions, exercises and case studies

Electronics Engineering CURRICULUM
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Q. SPECIFICATION TABLLE FOR THEORY/ MACRO-LIESSON I’i.."\NI .
[ Unit | Unit | Number | Marks
[ No | ol
| 5 lectures
[ 1 ' Introduction to Data Communication and Computer Networks | 10 15
2 Network Layers 07 - 1. 10
3 | Error Detection and Correction 06 [2
| 4 Data Link Control & Protocol I8 . 27 |
|5 | Local Area Networks ‘ Ui il |
l Total I. 48 l 75 ‘
10. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS
._ No [ Practical IS e I = i N s
1. Study of d different types of transmission media. N
i‘_Z;_ o Stud\ and analysis of QPSK Modulatlon |
| 3. | Study and analysis of QAM Modulation. B
4 Study of Serial Interface using RS- 232,
5. Studv of Pc to l’c or PC to Printer Communication using paraIILl port.
6. Studv of LAN uslng Bus topology.
i Study of LLAN using Star topology.
8. To sludv!conhgun e a MODEM for Computer to Internet connection
9. To configure a hub/switch
10. Qtudv interconnection of cables for data communication. ..
11. Study Pc to PC communication using Eternct LAN [ |
12. Study Pc to PC commumcatlon using Wireless LAN i
" L& by Total |25 |
No Class loor_n A_s_a_l_gnmcntb g Marks
I | At least 02 assignments on | rclcvanl toplcs Y ik
g 1 Lotali 25,
1. LEARNING RESOURCES
Text Books
S. No. | Author Title of Books Publishers
I Behrouz A Forouzan | Data ('r:mmuniuutions and | Tata ~ McGraw-hill
Networks 3" Edition publishing
Electronics Engineering CURRICULUM Page 58
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(EX 616) ROBOTICS

I. AIM

To develop required skills in the students so that they are able (© acquire the following competency:

I Operate and maintain dif{erent types of robots,

2. COURSE OBJECTIVES:

Nowadays industries demand continuous and fine quality work in different processes of industries. All
process is generally done by humans and as we know humans are not able to give same quantity and
quahty of work with respect to ume, environment and complexity of the work. To get quality and quantity
of work in toughest environment or the environment which Is not suitable for the humans to work.
industries demand for robots and its operator. Operators which operate this robot need some basic
Knowledge of robotics. To fulfil the demand -of industries and advancement in technology it is necessary
for the electronic engineers to have knowledge and skill in robotics,

['he students will able to:

1. Explain different components of robot & compare various types of Robot.

2. Study the working of various robot controller & Differentiate between various robot controllers.

3. Explain the kinematics & vision system of Robot.

. Compare the uses of various sensors & warning system & appreciate the application of robot s in
various industrics.

o

3. PRE-REQUISITES:
Students should know

I. Basics of C programming,
2. Embedded systems.

4. TEACHING AND EXAMINATION SCHEME

[ Semester 1 Vi AR e e e
R —___Examination Scheme
. (EX616) Periods/Week | Total Theory Bractical | Total

, ROBOTICS (in hours) Credits Marks Marks Marks
i

| 3 .| 3 5 [ s _J_ 258825 L 25 | 150

5. COURSE OUTCOMES: ‘

On successful completion of the course, the student will be able Fo: .

COL. Define and sclect right parameters for robot for given application,
CO2. Distinguish between various robot controller & Actuators,

CO3. Maintain the different types of robot sensors. i

CO4. Operate the robot through software and trouble-shoot minor problems.

Electronics Engineering {-I URR !.C ULUM

Page 59



Directorate of Technical Education, Goa State.

——

6. Mapping Course Outcomes with Program Outcomes

!' ] PO | PO2 | PO3 PO 4 PO 5 POG6 |
| [ [
!I { w 2l i U ) 7 R s i
| R e E R R
N ;4: A, < o B = g 2 =
| coi EMEEN e 3 T BiC o
- CO2 R O T e ) Eo
RO T T O R I 2 e
e o T 3 e i S R 0 £
Relationship L= { Wedium-2 High-3
TG PSO2
o 3 |
T D 0
o 3 2
CO4 3 2
7. DETAILED COURSE CONTENTS / MICRO-I.ESSON PI.AN
M = Marks ] Thr =';l‘eachin_g hours | CO = Course Objectives | ]
Unit MEIThe || CO |
1. ELEMENTS OF ROBOT 18 | 12 CcO
1.3
1.1 Basic Concepts in (Fundamentals of) robotics: L LEESY
Introduction, Definition, Automation and robotics, Generations of
| Robots, Robot applications. T (AR,
|.2 Different classifications of robot:
By application (Material handling, operations, Assembly,
Inspection). by coordinate system (Cartesian, Cylindrical, Spherical,
Articulated, SCARA), by actuation (drive) system (Hydraulic,
Electric, Pneumatic), by control system (Limited sequence, playback
with point to point control, playback with continuous control,
Intelligent Robots) and by programming method (I.cad-through,
Textual). :
1.3 Robot anatomy:
Links and joints, Joint notation. Degree of Freedom. Robot
resolution, accuracy and repeatability. Concept of workspace. =
2. ROBOT CONTROLLER AND ACTUATION SYSTEMS 1S | 10 CcO |
e ecira=rt, i D 10 MRy e 1,24
2.1 Robot controller: open and closed loop control systems N
(explanation with block diagram, advantages & comparison)
Controllers:  (On-off, Proportional. Integral, Proportional  plus
Integral, Proportional plus derivative, Proportional plus integral plus

Electronics Engineering CURRICULUM
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| derivative- explam in brieh)

| 2.2 Robot Actuation and feed-back components _
' e J AT |

[ Position Sensors (Potentiometers, encoders), Actuators (DC servo [

motors, Stepper motors,  Pneumatic and - Hydraulic), Velocity

Sensors, Power Transnussion Systems (Gears, Power Screws)

3. ROBOT EFFECTORS, SENSORS & MACHINE VISION 15 10 cO |
2.4

' 3.1 Robot End Eftectors: Grippers and Tools.
Basic Definition and operation: Mechanical grippers, Vacuum cups,
- Magnetic grippers. Tools as end effectors. i I
3.2 Transducers and Sensors
Desirable features of sensors.
Basic working principle:- Tactile sensors (Touch, Foree), Proximity
and Range sensors (Light and Ultrasonic)
- Uses/ Applications ot sensors in Robotics. o |
3.2 Machine Vision :'
Introduction to Machine Vision (Sensing and digitizing Image,
Image processing and analysis, Application) (block diagram and
. explanation only)
Robotic applications of machine vision Sl 2 e )4
| 4. ROBOT PROGRAMMING 12| 6 | cod
| 4.1 Robot programming =
[Lead-through (Powered & Manual) and Textual robot languages.

Robot Programme as a Path in Space, Motion Interpolation, WAIT,
| SIGNAL and DELAY Commands, Capabilities and Limitations of
| Lead through Methods, Robot [Language Structure.
Comparison of Lead-through (Powered & Manual) v/s Textual robot
languages SR REA e
5. ROBOTICS APPLICATIONS, MAINTAINANCE & | 15| 10 CO
| SAFETY ) NP e e , 3.4
5.1 Robotics Applications
Material Transfer (Pick and place)
Process operations ( Arc wielding)
Assembly Application (Peg in hole)
Inspection Application (Sensor/Vision bascd inspection)
Non Industrial Application (Health Care. Rescarch and Exploration
etc.)
Robot maintenance: Need and Types.
General Safety Norms, aspects and precautions in robot handling. Sral | s
Towlll75 [7ag | — |

8. COURSE DELIVERY:
The Course will be delivered through lectures, class room interactions, exercises and case studies

e ——————— e —————————
Page 61
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9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PL AN

' Unit Unit Number of | Marks
No lectures '
| ELEMENTS OF R()B()'I“ 12 ' 18
2 ROBOT CONTROLLER AND AC _FQ{\ I'ION SYS] EMS 10 5
3 ’ ROBOT EFFECTORS, SE N%OR‘% & MACHINE V[?ION 10 [ 15

| 4 ROBOT PROGRAMMING 1 06 ' 12

! S ROBOTICS APPLICATIONS, MAINTAINANCE & SAFETY | 10 15

| T ] Total 48 75

10. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS

e e e —

\0 Practical _ ) \flarks -

Electronic Control of a DC Servo motor

Electronic C C011trnl of a Slpppu moto_r _
Electronic control of BLDC motor

Interfacing of proximity and range sensors to Arduino

3

4 =
5 Interfacing of Accelerometers and Gyroscopes sensors to Aldumo
6. Interfacing of force sensors to Arduino
L

8

Programming a robot arm for str a1ght ]me circular and L,lll‘\ ed paths I
Programming a robot arm for pick and place operation.

LS 2 bale : _ Total |25 |
No | Class room Asmgpmtnts v T 1 Marks |
1 Atleast 02 assignments - . A
1 e Total [25 |
11. LEARNING RESOURCES
Text Books NI P W =] Y
S.No. | Author | Title of Books | | Publishers
i | Mikkel P..(}roover, Mite | Industrial Robotics | Tata McGraw Hill
chell weiss, Rogern Negal | Technology-  Programming
and Nicholes G.Odress | and Applications I
2 R K.Mittal, I.J.Nagrath Robotics and control:, 2 Tata McGraw Hill
3 KS Pn R C. Gonzalez, | Robotics: Control, Sensm;:  McGraw Hill
C.S.G. Lee Vision and [ntelligence [l .
_Reference Books for further study : e e
S.No. | Author | Title of Book% Publishers
1 Doubhlacs R. An Introduction to robotics
Halcoojr 2
_Internet and Web Resources
S. No. | Author
| h!!p //en&gmec hanical blogspot.com: 2010/06/clasyification-of-robot html
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(EXO6IS)VIH

I. AIM: Lo introduce hardware description language V
circuits and hardware in FPGAs

D1,

HDL and its application in designing digital

2. COURSE OBJECTIVES: Learn VHDL programming and use it to design and simulate different
types of digital circuits and programmable logic devices and field pmgrammal;[c gate arrays..

[ he students will able to:
1. Learn VHDL programming.
2. Design and write codes for different digital circuits

fad

3. PRE-REQUISITES: Students should know
|. Basic knowledge of ¢ programming

2. Combinational and synchronous sequential circuits
3. Flip flops. registers and counters

4. TEACHING AND EXAMINATION SCHEME

Semester | VI | }
Course code & Periods/Week Total |
course title | (in hours) Credits l

| 1

- !

A GISNVEDE 0D ] T P |
e

5. COURSE OUTCOMES:

. Use VHDL for simulating the operation of digital hardware

Examination Scheme !

Theory Practical | Total

Marks Marks . Marks |
TH [ TM | TW [PRIOR| |
g5 [2s |25 | 25 | 150 |

On successful completion of the course, the student will be able to:

i. Develop basic programming skills in VHDL

> Write/Develop VHDL codes for combinational and sequential digital circuits
3. Compile, debug and simulate VHDL. codes for combinational and sequential digital circuits.
4

Design digital circuits and logic devices

—————————————————————————————— e —
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Boiie et
6. Mapping Course Qutcomes with Program (?Illl'lllll('s . ‘
| PO | PO 2 PO 3 PO 4 PO S | PO 6 | PO 7
i
’ 4 ik | B2 4 43w 8 3% § 5 | £
I dad (ga |08 (& G R
(& = ) B s S5 sp g = Cyie =TI Q= ety
EEEEEEE g3 2 oy g g3
| 2B AN | & < an’s a8 & & B i = g e
| col ‘. ) ) 3 1 0 2 3
CcO2 | 2 3 3 2 0 2 3
| CO3 i 3 1 3 0 2 3
L CO4 52 3 3 2 2 2 3
Relationship Low-1  Medium-2 High-3 b=
PSOI PSO2
col L
CO2 3 N STl
CO3 ey
LEEh RS Ay
7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 1
- M = Marks 1 Thr = Teaching hours | co = Course Objectives 2 00 | !
Unit M | Th | CO
. — - _r —
1.0verview of digital design with VHDL 9 =) CcO 1
1.1 1.1 VHDL:-What is VHDL
e Hardware abstraction
e Whyuse VHDL
e Shortcomings of VHDL i
steps in using VHDL for design Synthesis
1.2 Hierarchical Modeling techniques- Top down and bottom up c_ii-:s'ign
methodology, difference between modules and instances (only definition)
2. VHDL reference B 5 [0 1 coa

' 2.1 Documentation (comment line)

e Data objects

e Data object names

e Data object values and numbers

e Signal data objects

e Bit and Bit vector types

e STD LOGIC and STD LOGIC VECTOR types
e Signed and unsigned type

o INTEGER type

e CONSTANT data objects

[ ]

__* VARIABLE data objects

e et
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1

o Arays
Qpcrators a .

22 VHDL design entity 1 nnty declaration, Architecture, Package. - |

writing stmple VHDLU code tor a piven logic function

3 VHDL code for combinational circuits I 5 f ;?

-

selected signal assignment- 4-10-1 mux

3.2 condional signal assignment-priority encoder, 4 bit comparator
3 3 process statement-2-to-1 mux using if-then-else statement

4 casc statement- 2-to-4 binary decoder,BCD to 7 segment

‘ad

355 VHDL code for: o
* And..or.nand.nor gates
e 4 bit anthmetic adder.4 bit arithmetic subtractor _
4 Flip Flops, Registers 12 |8 |[€CO
2,3
4.1 Circuit, timing diag;én?p:i'a'phical symbol and VHDL code of:-
- gated D latch.D flip flop, T flip flop and JK flip flop || e
42  Circuit diagram and VHDL code of- simple shift register and
 parallel-access shift register ¥
S Synchronous Sequential circuits and logic devices L& {2 BEO
34

5.1 Circuit d_iaLram and uming diagram of-4-bit up counter,4-bit down

. counter.2-digit BCD counter. e _

| 5.2 Moor-. type f tlmtc state machine-state d:(lgnm ‘and VHDL code i
5.3 'Vh.dly type finite state machine-state diagram and VHDL code.

54 Programmable 1051(- devices-PAL,PLA CPLD FPGA, dpphullions of |
 CPLD and FPGA e sl : —C R e

8. COURSE DELIVERY:
Ihe Course will be delivered through lectures, class room interactions, exercises and case studies

Hectromc.s!* 7 CURRI e PROAE G LA 5 | h
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QO SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit  Unit : Number | Marks
' No of i
lectures |
I - Overview of digital design with VHDL |5 K
2 VHDIL. reference 9 l 15
|3 \ HDL code for combinational circuits 14 | 21
j 3 Fllp Flops, Registers 8 12
1S _.i\ n_ch_r_(_)@gs Sequenil_gl circuits L2 18 |
| B Tot |48 | 75 I|

' No Practical G = SR 3 ' f\”larkq
| = Design and simulate usi'nb -VHDL_LITIL,LML_L-
I. | Design and l;nplcmuna[mn of Basic gates-AND.OR.NOT gates I £
12 Design and implementation of 4- to-1 mux _ J
30 Design and implementation of 2-t0- 4 Decoder
4 Design and implementation of RS Flip Flop i o
5 Design and implementation of JK Flip Flop il
6 ‘Design and implementation of D Flip Flop i |
7 Design and implementation of 4 bit up counter R -~
8 Design and implementation of shift register. AR
9 | Design and implementation of logic devices R U _—1
jut e I et == Marks
No | Assngnmcnts ]
__I_____ | At-least 02 dSbIEnIT!Cl'Itb ¥
SRR R
No | Tutorial Exercise _ Marks
NI
2
' Total | 25
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11. LEARNING RESOURCES
Text Books
,| S. No. l Author
E [Slcphcn Brown and
i Vranesic

1

(.2 ‘ Samir Palnitkar

Jayaram Bhaskar

ST

Title of Books

Fundamentals of Digital Logic with
VHDL design

Verilog HDL: A Guide to Digital
Design and Synthesis.

A VHDL primer

Reference quks for further study

' S.No. | Author ,
— o - |
] Kevin Skahill and |
o Cyiess.
2 Douglas Perry

Title of Books
VHDL for Programmable Logic

VHDL :Programming by example

Tata

Publishers

India.
078-0-07

Hil1,2008,
ISBN

3529530 A

Prentice Hall
ISBN: 0-13-044911-
3
(dmvnlo;-ldublc}__
PTR Prentice Hall

Publishers
Pearson Education
(downloadable) |
Tata McGraw
Hill,2008, India,
ISBN 978-0-07-
049944-7

{ Technical Education, Goa State

McGraw |
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(KX 621) Digital Signal Processing

1. AIM:-To study signal representation in time and frequency domain, DFT, Z transform and

design of digital filters.

2. COURSE OBJECTIVES: To learn different types of discrete signals, its classification and
representation. Introduce 7 transforms, DFT, FFT and study FIR and IIR filters.

The students will able to:

l.analyze given signal or system using tool such as 7 transform and DFT
2.leam properties of signal and systems

3.process the signal to make it useful.

3. PRE-REQUISITES:

1. linear algebra,calculus and trigonometry

2. knowledge of complex numbers

3. programming knowledge

4. TEACHING AND EXAMINATION SCHEME

CSerester OV [ T T _ |
Course code & Periods/Week Total Examination Scheme
course title (in hours) Credits “"l:l_rneor.\' Practical Total
Marks Marks Marks
(EX621) _ L T 2l g TH T™ | TW | PR/OR .
Digital Signal R R 5 75 | 25 | 25 25 | 150 |
Processing
e ] 5. v e NG iitvte |

5.COURSE OUTCOMES:
On successful completion of the coursc, the student will be able to:

|. Understand Fourier transform, Discrete Fourier Transform and Fast Fourier Transtorm with regards to
DSP

2. Interpret, represent and process different types of digital signals and systems and their properties.

3 Make use of Z transform technique for ROC.

4. Ability to analyze DSP systems like FIR and IR digital filters.

Electronics Engineering CURRICULUM Page 68
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6. Mapping Course Outcomes with Program Outeomes

‘ | PO T
PO | PO D PO A | PO 4 PO 5 PO ¢
! I ‘I ‘.'l SR - | [ ! -':,p
e 3 | B S 2 I
E@2 Be |g B | . Eg B P25 |gy !
g ER B g (& =2 Sl S GRG0 U B
A ¥ 0 8 B8 9 Yo P el &8 w8y AR £
oA a< (o SRl EEEAF4aZT | S
{ { {
COl g | 2 2 I 2 3
- 2 ! 1 ., 9 3 :
cO2 3 l 3 2 | i 4 KD JHRT
e 3 ; 2 2 2 3 —
CO3 3 l 3 2 2 RSy, e e
cod S L0 T e e T W
Relationship © Low-1  Medium-2  High-3
PSOI PSO2
COl 3 2
CO2 e 2
CO3 3 2 |
CO4 3 2
7. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN
.:_'ﬁ— ‘Vlark The—T eachmo hours | C( CO Course Objectives __ e g L=
 Unit M | Thr [CO
L L lntroductmn to Digital Slgnal Processing 6 5 €O2"
' 1.1 Basic components of DSP system
f * Advantages of DSP
| e Digital Signal processors
. * Importance of Digital signal processing s wds
12 Define-signal, dl'ld]lJU signal, discrete- bll"ndl “continuous time signal, Y7
discrete ime signal, digital signals, Quantization levels
| 2. Discrete Time signais and S'ysle.r_ns LR feg: iV S 'co2

i

2.1 Rtpreséﬁtatlon of Dlscrete_ Fime s:gndls [unmonal (erpth__dl

; 2.2 Define Standard discrete time signals- Unit step sequence, Unit R'lmp ) |

Sequence, Unit Impulse sequence. Sinusoidal sequence. Functional and
graphical representation of the above-mentioned signals

|
J
| Deterministic and nondeterministic signals, Periodic and Aperiodic

' Signals, Symmetric and antisymmetric signals, Causal and noncausal
‘ signals, Energy and power signals.(No problem solving)

Electronics Engineering CURRICULUM

2.3 C(Classification of Discrete time S|gnals (only dehmllon) 2l
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24 Mathematical operations on Discrete thme signals (with nimerals)
N‘c.ﬂmy_t Amplitude and tme) bolding, shattimginght sttt and left shitt)

L addition and mudbhplication

25 Explamn Discrete time system, 1T and Impulse response

20 Classification of Discrete time signals (only definition) Static and

dynamie svstems, Time wmvanant and varant systems, Linear and non
Laincar Caunsal and non causal.stable and unstable FIR and R, Recursive
and nonrecursive

AN .

Diserete or hincar Convolution and its procedure,

3. 7 transforms

S Detine Z-Transtform, one-sided and two-sided Z-transform. Inverse 7- |

ransform (no proot only equations)

]
.
3

signal, fine duravon left-sided (anticausal) signal, finite duration two-

. suded (noncausal) signal

r B
-

22 Properties of Z-transform(only proof, no problem solving)-

_Lincanty shifting, one sided. time reversal, convolution theorem

4.  Discrete  Fourier T_r;ﬁ_éﬁ;ni(bFT) and Fast Fourier |

3.3 Advantages of Z- Transform

Transform(FFT)

:4 | I)d'nnmn of [)FT inverse DF I((n()proofonly &muonq)

42 Propcrtlcs of Dl<'l(onlv proof, no problem solvlng) meanty '

_ Periodicity, Time reversal, circular time shift
' 4.3 Definition -FFT

s.1 FIR filters

e Radix-2 DIT FFT-explanation of basic computation and butterfly
diagram

e Radix-2 DIF FFT-explanation of basic computation and butterfly
diagram

¢ Differences and similantics of DIT and DIF Radix-2 FI'T

5. FIR and IIR filters

s Delimition advantages and Disadvantages

s Define window. state different types of window sequences,
procedure for designing FIR filter using windows

o Define window, state different types of window sequences,
procedure for designing FIR filter using windows

57 1R Filters-

e 1R filters- Definiton .advantages and Disadvantages

¢ Comparison of analog and digial filters

Ei‘etmn‘ s Engineering CURRICULUM
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2 ROC Defimuion, study of ROC for- {inite duration nght-sided(causal)

N~
7...:"‘*'

cO
1,4
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* Frequency response of analog and digital IR (ilter |

*  Properties of butterworth and chebyehey filters ‘
| ['otal | 75

| 48

8. COURSE DELIVERY:

. : 3
{ dey 4 b < exercises and case studie
Ihe Course will be delivered through lectures, class room interactions, exercises a

9. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN

Unit  Unit Number | Marks
No of
lectures v
N Introduction to Digital Signal I‘rntcismo 05 i 06
2 ‘ Discrete Time signals and Systems & YISEN 24
3 Z transforms it _ L 12 18
14 | Discrete  Fourier T ransform(DF I) and Fast Fourier 08 15
1' Transform(FFT) ; 425% slia ) e P E O | S
3 | FIRand IR filters A ; 08 12
| IO s 075 .

10. SPECIFICAT ION TABLE FOR 'ERM WORK & PRACTICALS HOURS

' No f Practical
11 [ Imroduulon to toolbox and its varmus mxlruulmns =
2 Progmm to gencrate unit step, unit ramp, Unit unpulac smusonddl
| 3 _Program to study b hdbl(, operation on Dﬂc time signal- leIplIllldC :,Cdlmo shlhmo ]
L4 X ProgTam for Ider Lop_\_fp_h_{l:_on 1Th 2% R DO RS tY ir
) Program to perform Z t:cmsfo:m for the g ' given q_‘lumu ARl b
16 Program to pcrform Dlscrcu, F_ourlcr Transform for the g gjwcn \-.,qucm_c o
I Program to design FIR filter using r(.ctdngular window v
B o Radix-2 DIT FFT and Radix-2 DIF FFT e
R R assighmicnts .~ 00 A T ey
11. LEARNING RESOURCES N
Text Books Al 158 E
'S.No. [ Author Titleof Books | Publishers R
1 B Nagoor Kani Digital Signal Processing | Tata McGraw Hill, ft;dlaTbiiﬁaa'ﬂ-_
! : _ 0-07-008665- 4
'r 2 Anand Kumar Dlglldl Slgnal [‘|0Lcs9mg PHI lcalmnu ISBN-978- 8- 203-

4620-8 {downloadablc)

L I

Reference Books for further study P _
' S. No. | Author lnle of Bouks

_____ i __Pu_tglishers T
| V K Khanna | Digital %1@«1] l’mcuamn& HTEN R Lhand
2 Oppenheim & Schafer Digital Signal Processing - X l’ear»ons 8 duca[mn
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