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PRO(_‘.REDINGS OF BOS MEETING

at the Chairman’s Chamber. Department of Electronic

- Science. Bangalore - 360060 to'frame the syllabus for B.sc. 5" and 6™ semester Electronic Course
under the sew Education Policy (NEP)-2020. The commitiee convened i.e.. on 01.09.2023 and
exhgustive discussion were made Finally. it was decided to adopt the syllabus framed by the
expert commutiee for 3" and 6" semesters of the B Se Electronics Course as per the State
Government of Karnataka. the core commitiee framed the course syllabus through F)cp:mmcm of
Higher Education Council (DHEC). Government of Kamataka with minor modifications.

\feetings of BoS UG was convened

The following members were present ( The optnion and npprmuf of the autstation members was

recen ri'! ]'?.‘!Y‘Upif_'l'f f""!l‘l.']",l

e

% Name Designatio I Signature
Y] ) " 1
e - er— i — e —— - e e ————
‘:'.*1 Gavathn Sudhir o . Member
Professor & Vice Principal. Department ‘of Electronics, Oxford (UG) o

college of Arts. Science and Commerce, HSR Layout. Pangalore

——————

——— e —————————————

2 r Beam Schastin
Asyociate Professer, Department of Electronics, Christ University.

Member
(LG)

Baogalote
—t
7| Dr Scbramama Bhat M
Associste Professor. Department of Flectronics. Vijaya
| Coliege RV road, Bangalore
¢ | DrManjosh
Professor Department of Electronic Science, Bangalore

Member

Chairman

Lanesn i!tr.f_si;uu - 56056
__ Laven . e ——— —

The Board placed & record of the appreciation for the members of the previous BOS members for
theis contributions 10 the academics of the depariment. The Chairman extended warm welcome 10
the constituted members of the BOS and thanked for the acceptance of the invitation with short

notice

The main zgenda of the meeting i.c.. framing of syllabus for the B Scﬁ“ and é;' semester degree
in Flectronics under NEP was taken for discussion. After thorough discussions the tollowing

resolutions Were made,

The following Resolutions wert made:

1. The commitiee unanimously agreed to adopt the structure (appendix - 1) suggested by the
Karnataka State Higher Education Council (KSHEC) under NEP program and also to
consider the proposed curriculum for the 3rd and ath semesters UG program in Electronics

(appendix -2) W ith effect from 2022- 23

-2

Minor changes in the curriculum were made related 1o the teaching hours for theory &
practical classes. maximum marks for the papers and minimum marks for passing. credits to
the respective papers, e,

s



-

— ave qualified PUC/
Eligibility criteria for Admission fo the B S¢ Electronics QI“‘RPH who have qualific uc
: - : . Y i 4 1Cy 3
10+2 /IT1 or equivalent are cligible for opting Electronics in UG program.
Diploma in Electronics Electrical / Medical Electronics / Computer Science /
Telecommunications or equivalent are eligible for lateral entry t0 [1I semester.

Ihe board discussed about the option for the candidates 10 choose the open clcctnf." paper.
\fier elaborate discussions it was unanimously decided that open elective may be given to

=

all students including the candidate s opted electronics as major subject.
The Scheme for awarding internal assessment for the students was discussed and approved.

It was resolved that number of students for practical shall be 10 (Ten) per batch per teacher.

v, the Chairman extended vote of thanks to all BOS members for their presence
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Preamble

This model curviculum content for It S (Hlonaurs) Electranicy ay per NEP — 2020, iy intended 1o
enable the graduates 1o respond (o the current needs of the indus

v and gt them seith skills
relevant for national and slobal standurds. The [rameswork cucourages innovation in teachine-

learning process amd appropriate assessment of stident learning levels

Introduction

.

B Sc tHonours) Eleetronics is o program which needs to develop a specialized skill

set amony the
graduates to cater to the need of imdustrics.

The curriculum is designed 1o help the learners to analyze, appreciate, understand and critically
engage with learning of the subject and also 10 provide better learning experience to the graduates
Apart from imparting disciplinary knowledge, the curriculum is aimed 10 cquip the graduates with

competencies like problem solving and analytical reasoning which provide them high professional
compelence,

The Department/Institute; University is expected to encourage its faculty concerned to make suitable
pedagogical innovations. in addition to leaching learning processes suggested in the model
curriculum. so that the Course Program learning outcomes can be achieved.

Significance

In recent vears. Clectronics has made unprecedented growth in terms of new technologies.
new ideas and principles. The research organizations and industries that work in this frontier area
are in need of highly skilled and scientifically oriented manpower. This manpower can be
available only with flexible. adaptive and progressive training programs and a cohesive interaction
among the institutions. universities. and industries, The key areas of study within subject arca of
Electronies comprise of Semiconductor Devices, Power Electronics and Motor rives, Analog and
Digital  Circuit design, Microprocessors & Microcontroller Systems, Computer Coding
Programming in high level languages cte. and also modern applied ficlds such as Embedded
Systems. Data Communication. Robotics. Control Systems. Nano Electronics and Nano Electronic
Devices cte.

Eligibility criteria

Students who have qualificd PUC 10+2 ITI or equivalent are eligible for opting Electronies in UG
program.

Program Objectives
The overall Objectives of the B.Sc. (Degree) / B.Sc. (Honours) Electronics program are to:

* Provide students with learning experiences that develop broad knowledge and understanding
of key concepts of electronics and equip students with advanced scientific . technological
capabilities for analyzing and tackling the issues and problems in the field of electronics.

* Develop ability in students to apply knowledge and skills they have acquired to solve
specific theoretical and applied problems in electronics.

* Develop abilities in students to design and develop innovative solutions for benefits of
society.

5t & 6" Semester BU Electronics NEP syllabus
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e Provide students with skills that enable them to get employment in industries or pursue
igher studics or research assignments or wirn as enireprencurs.

Program OQutcome '

Aptitude o apply Logic thinking and Basic Science knowledge for problem solving in
various felds of electronics both in industries and research.

e Toacquire experimental skills, analyzing the results and interpret data.

 Ability 1o design develop manage  operation and maintenance of sophisticated electronic
gadgets  systems * processes that conforms to a given specification within ethical and
CConomic constraints.

* Capacity to identify and implementation of the formulate to solve the electronic related
issues and analyze the problems in various:sub disciplines of clectronics.

L]

Capability to use the Modern Tools  Techniques

H__—___.________

l_-':”‘ & 6 Semester BU Electronics NEP syll_abus FUE, Hs SeeSdle et ey
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APPENDIX-2: Syllabus
5" Semester B.Se. Course Curriculum Semester- V

DSCEL501: Paper-5: Communication II

(Credits: Theory — 04, Practical — 02) ’ Total Teaching: 60 Hrs

Course Objectives: After the successful completion of the course. the student will be able to:
~ To understand the various microwave devices and their working

~ Tounderstand principle and working of different digital modulation techniques.

»  To understand the principle and working of Cellular Communication, different wireless
techniquesand mobile handset.

~  Tounderstand various OS] layers. Wi-Fi and IEEE standards.

Course Outcomes:

CO-1:Know the various microwave devices. their working and applications.

CO-2: Familiar with ASK, FSK. PSK, BPSK. QPSK digital modulation techniques..

CO-3: Understand the basic concept of cell phone handset, working principle of ccllular
communication and wircless technologics.

CO-4:. Understand dilferent Computer Networks. OSI layers, Ethernet and [EEE
802.11a'b g n standards.

CO-5: Understand the Working of GUNN diode & READ diode

Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes
(POs)

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

1 2 31'a]s5]e

CO-1:  Know the various microwave devices. their
working and applications.
CO-2:  Familiar with ASK, FSK. PSK, BPSK, QPSK
digital modulation techniques.
CO-3:  Understand the basic concept of cell phone
handset, working principle of cellular
___communication and wireless technologics. ; '
CO-+:  Understand different Computer Networks, OS] | } i
layers, Ethernet and  IEEE 802.11a'b/gn |
standards. ;
|
|

5 SN S

CO-5: Understand the Working of GUNN diode &
READ diode
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BESS e i —m—

5 &6 Semester BU Electronics NEP syllabus



" : jon. scminar etc.
Pedapopy: ICT lecture method, group discussion, SeANART - _
Formative Assessment ; - \‘}'!Eh(nﬂ(‘ in

- 2 g " D
Assessment Occasion Marks
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'\.u.-.:*"' — S::.'"-"..:' _‘\ ase _N'_'__.JE\ Project work  Reporis on - visiis 10 i

mdustrios Sniba O3 SCIHCT ventre s active participanion in Electronics

COINpClitiens, ot - 40 e

B Total P T T P
* Untena for awarding the marks TNN3%¢ - 2 marks, 85-95%; - & marks and > 93% - 5 marks

LNITH il
Microwave Devices: RF \[ier

cronaves. FM spectrum. Wavelength and freguency. reclangular
AR L vt

“gyet 41 -1 a2
v egides. cincular wa euides, MICTUWRN e CaViLies, Microwave -)_{-._; circuits, dimscliional
= = By 77T drede. BARITT
sudpiens. irculatens and isolators. GUNN diode. READ diode. IMPATT diode, BARI
I .y i £ F o -l iagram
Giede. PIN diodes. Schottky bamer diodes. Muln cavity Kivstron Magnetron. block diag
—

of Micronwavevomm

UNIT 2
Digital Communication: Bi. ¢
Baud

vy il M Ta T Y brobe L7 ue
<Ug “\--.D..\...‘._h \'?.“u. .\u.\ n

{PSK). Bian Phase Shitt 17
XPSK. I6PSK. 62PSK - dutinition and h

uadrature a2myg uiatton (Q. %\‘f' It Q AM and 62 QAM - definition and waveforms
ier vach. Advan i !

'm.....\' 2ges of ¢

ILA mansmission, charactenstics of data
transmtssion crre Ra0n himit o7 informaiion capacity, bandwidth requirements, data
ransmission spe Cross 1. - SVR0 suppres<ors. distortion and equahizer. MODEM-
modes and classificauon
Lnit 3
Cellular Communication: Concepr of ceiluiar mebile communica
sphitting. ."—»:..;u::;;- bands used in cellular communication., Absolute
(ARFCN L frequency reuse oamuny and hand off. authentication c-:'
subscribens. IME! number, concent of dat

: LT fivle
Mol communticatucn nenvork, Mulr

~Muluplening. FDMA WCDMAL TD\ AL OrD\i.-\
Qualita tive analvsis.
Bi

T *‘I. ?l-":‘.. Wi-Fio MIMO., LT, 3G technol ;:.. and C\2N.
\\ ‘.

= Littedbloch dizgram of cellular phone handser Win

.‘.-.1 iative anslvs:
exs chennel] d“..L..:...«....i..u_-.

Computer Networks: Introduction to Nenworks., Cas

wgones of Networks, Lavered «

Modzl, Lavers in OS] ':::\c:' TCP IP Suie. Addressing, Swi wching, Telepho

fi ephone networks. Dial up modem. DSL. Czh!
ansmission. Win d -\\ E"‘-"‘"

LS
1B - - . - -
Temet. IELEE standards. Stmandard Ethem
e

themet. Gigabit Ethemet. Wireless LAN IEEE R02.11ab ¢
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Suggested Learning Resourees el

ReferenceBooks

D Roddy and ). CollenElectroniescommunications™ A" echition, PHL200

———

11

B P Lathi and ZhiDing, “Modern Digital and Analog Communication Systems”,
Oxford University PressA®Edition, 2010

—dk

Bernard 8 K L Digital Communications: Fundamentals and Applicanions™ Pearson
< (Education, 2™ edition, 2009,

L)

.
-_—

University Press, M edition, 2003

sWavne Tomast “Advanced Electronie Commumeation Systems™, -6 edition, Low
priced edition-Pearson Education

David T se.Pramod Viswanath *Fundamentals of Wireless Communieation”,.Cambridye |

oWayne Tomasi “Flectronie Communication Systems, Fundamentals through
Advanced™, 3™ edition,

4

'. ‘.._._—.. —— ..-: .{._— e _._‘. SeS——. 13 ———— _. ...‘ .._,_‘.‘.I.... ...’1“- ._ R ‘—‘-—- --—-.- —‘——.—-'
Kennedy & Davis, “Fleetronic Communication Systems™, IV edittion-TATAMeGran

.
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BANGALORE %y UNIVERSITY
UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE
Sth Semester B.Sc. Course

Curriculum DSCELP501:

Paper 5: Communication I1 Lal

(Credits: Theory - 04, Practical - 02) Total Teaching: 60 Hrs
Part - A

Study of ASK generation and Detection

Study of FSK generation and Detection

Study of PSK generation and Detection

Second order active liher

QPSK modulator and demodulator
Demy

mtration Experiments
Determination of \'.] Characteristi
Study of notch tilter.
Class C tuned amplifier

Study of Switched mode regulator using PWM,

escurve of a Gunn Diode

Part- B
Stmulation Experiments.

Simulate NRZ.RZ. 1y
tor pular signaling.

Pulse code madulation
Computations of the

alt-simusond and raised cosine pulses and generate eye diagram
and demodulation syvstem.,

Probability of bit error
for an AWGN Channel and compare them
DPSK Transmitter and receiver

QPSK Transmitter and Rece

for coherent binary ASK, FSK and PSK
with their Performance curves,

ner.

Scheme of Internyl Assessment Marks: p RACTICALS

SL D - == T
L O —— S
] Practical Test

2 Report on datashee

Lol electronic devices Seminar on

e —

ACUve participation in practical classes

e

= ; 0s
TOTAL Practical 1A Mark 25 i

———

5th 8_; GIT:.-S;I'I'IQ;'I(-?r_H UE]L‘
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DSCEL302: Paper 6: Embedded Controllers
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(Credits: Theory - 04, Practical - 02) Total Teaching: 60 Hrs

Course Objectives:
»  Toknow the importance of microcontrollers and its applications
» | nderstand the basics of Embedded Systeins hardware and software concepts.
»  Acquire knowledye about 803 1and PIC Microcontrollers and its peripherals

Course Qutcomes:
CO-1-1dentifs and understand function of different blocks of 8051 microcontrollers.
CO-2:Develop program for 1 O port operations. Timers. Serial port and Interruptsusing C.
CO-2-Gain the know ledge to interface LCD. Keyboard. ADC using 8051 Microcontroller.
CO-4 Gan the hnow ledge w interface LOD. Keyboard. ADC using 8051 PIC
CO-%:Design and deyelop small scale embedded systems.

!

Course Articulation Matrix: Mapping of Course Qutcomes (COs) with Program Outcomes

(PQOs)
— = S _
R 2 3 14 5 6
CO-1 [dentify and understand function of |
~_ dutterent blocks ot KO3 | microcontrollers, , |
C0O-2 Deyelop program tor 1 O port operations, '
; _Timers. Senal port and Interruptsusing C. L |
CO-3 Gain the knowledge 10 interface LCD, | ]
Kevboard. ADC using 8U5 ] [ |
— ~_ Mucrocontroller. | 1 1 |
CO-4- Gain the knowledge to interface LCD. ' E : * '
Kevboard. ADC using 8051 PIC !
CO-5 Design and deselop small scale embedded
A aldins I
i) ;
5 & 61 Semester BU Electronics NEP syllabus B e o Page 11
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Pedagogy: ICT lecture method, group discussion, seminar etc. ; =

Formative Assessment - —

N N ~ Assessment Occasion i Weightage in f

‘ . Marks B

_Attendance Specified Activ ity in the syllabus | 05* —

Internal Tests (Minimum of Two) {25 i

’\SSiSmﬂenT; Ee;]inar C-'_a;‘e_SIud_\' Project work Reports on - visits to 10 '.

[

industries;exhibitions science centre”s . active participation in Electronics
competitions. etc.

. Total 40

* Criteria for awarding the marks: 75-83%, - 2 marks: 85-95% - 4 marks and > 95% - § marks

Scheme of Internal Assessment Marks: THEORY

SL. No Particulars | IA Marks |
1 Altendance - Specified Activity in the syllabus [ 05* L
2 ) .lntr:rnal Tests (Minimum of Two) T - rS R Ji
3 Assignments Seminar  Casc Study + Project work * Reports on - 110 i

MIsits to industries exhibitions science centre''s « active participation '
in Electronics competitions. ote.

TOTAL TheorylA Mark | 40

* Criteria for awarding the marks: 75-85%, - 2 marks; 85-95% - 4 marks and > 95% -5
marks

Unit 1 10 Hrs
Introduction to Microprocessors and Microcontrollers: Microprocessor Architecture-
Harvard and Van-Neumann Architecture. CISC and RISC processorsand their architectyres.
Difterence between microprocessor and microcontroller,

Introduction to Embedded Systems. Examples of Embedded Systems. Design Parameters of
Embedded Svstems. Embedded Software Development Tools: Integrated Development
Environment (IDE). Editor. Assemblers. Compilers. linker, loader. Instruction Set Simulator
(ISS) Debugging Tools and Techniques. Emulators. 8051 Microcontroller: Architecture,

Registers. Pin diagram. 1 O ports functions. Internal Memory organization. External Memory
(RON & RAM) interfacing

Unit 2 14 Hrs
Addressing Modes., Instruction set. Simple Assembly language program examples to use the
instructions of' 8051, Stack and Subroutine instructions. Assembly language [lustrative
programs. Timer counter. scrial communication, interrupts and interfacingot 8051,

Unit 3 16 Hrs
PICI8 Microcontrollers: Overview of the PIC microcontroller family. Architecture and
features of |&F458, Memory organization. Data memory organization, EEPROM. flash
memory. Special Function Registers. Program Counter, Configuration registers. Stack
memory, Interrupts. 10 ports. Timers. USART. Capture Compare PWM (CEP) Modules,
MSSP Serial Port, CAN module. ADC. Special features of the CPU. Oscillator sources.
Clock source switching, Instruction set, Watchdog Timer.

5% &r(;" -Se-:;u?ster BU Eie&ronic; ngﬁ;’ﬁ;bll_‘gn_—_& . Page 12
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rs
Hardware interfacing and Microcontroller Programming in C: Data types and time
delavs. Data Senaliz

. ation in C. Introduction to Communication Protocols — RS 232, 12C.
LSH. USART.OSPL CAN, and IrDA

:"\‘_!_“.',:T“ R(_]\i .'IHU\‘.!T]Un‘ D;;[;‘.

Atomatyg

RANI allocation. 1O Programming. Timer programming.
Stack operavons. Programmer access 10 the Stack. serial port programming.
:71'..,-[,'_.4.‘1 programiming. vencrabion of PWA\I stgnal PWM MotorControl with CCP.

Interfacing 1o XOSTand PIC Switeh, LED. seven segment LED, Kevboard, LCD. External

ADC. DAC interfacing. Stepper motor. DC motor interfacing, Real time clock (RTC) and
senal ADC

Erasing and Writing Flash & EEPROM Memones for Data Storage. Sensor Interfacing and
Signal Condiioning Standand

Reference Books

| Muhammad Tahir and Kashif Javed, “"ARM Microprocessor Systems: Cortex- M
Architeciure. Programnung. and Interfacing.” 1st Edition, CRC Press, 2017.

KRenncth 1 Avala, “The 8051 Microcontroller™, 3rd  Edition. Thomson/ Cengage

Learmaug 1997
2 Mubammad Al Mazidi and Janice Gillespie and Rollin D, “The 8051 Microcontroller

and  bmbadded Syctems using assembly and C.7"1st Edinon. Pearson. 2006,

Pon Wilmshurst, “Designing Embedded Systems with PIC Microcontrollers: Principles

and ann 5

applcations . First Bdion, Elsevier, 2007
- \Muhammad Al Mazids and Rolin D. Mckinlay. “PIC Microcontroller and Embedded
Saatemis wsing assembly and C for PIC18.” IstEdition, Pearson, 2008

§ John Paman, “Design with PIC Microcontrollers,” 1st Edition, Prentice Hall 1997,

—
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FELECTRONIC SCIENCE
ory — 04, Practica] — 02

DSCELP502. Paper -6 Embedded Controllers Lab
Art-A: Assembly language Programming with 805
(Experiments to be conducted using using 805 | -kit and s
iti raction of 8-bit and |
€N numbers is prime or not.
stand Smallest among n numbers,

Square ot a number (| tq 10 using look-up table.
s complement ofa 10-bit number

Total Teaching: 60 Hrs

Microcontroller
imulator)

6 bit numbers considering carry.
. To verify the giv ‘
3 Finding Largu
- To generate

S.7To find =

Part - B; lnterl'acing with 80

S1 and PIC18F458 Microcantroller
(Programs 10

be written using C)
- Interfacing of switch s and LED s.
IS OfT. turn off LED. b) To blink th

To ntertace seven ge
. LCDaxg

a) To read switch
e LED with differ

gment LED display and Progr
OV interfacing.

status if switch

Is on, turn on LED orif switch
ent delay,

am to implement count down'updecimal digit v

s tad [ D

Interfacing of stepper motor ;
speed control

2. Generate Square.
Demonatraton Expe
6. Display of 3- dig

> saw loot]

- rangular and stairease waveform using DAC inte
rimenty

rface,

it decimal number using t

7. Analog 1o digital conversion using interna
in PICI¥F45y),

8. Interfacing of serial ADC (MCP320x),

9. Speed control of DC motor using PW\ (pulse

10. Lo stop st togehing or' [

he multiplexed T-se

gment display interfage.
I ADC and displ

ay the result on LCD (usinglnternal ADC

delay 10 be

implemented using timers).
LD, when there 15

an external interrupt,
il Intertacing of matriy keyboard (484,
12, Serial communication bery Len microcontroller and PC.
13. Interfacing of Real Time Clock (DS1307),
14.

Interfacing of I'C Based EEPROM Y RAM Flash,

_S_c_h_ep_lt-_of_l_lgg_rt_aial_.lgtﬁnlglﬂ_ﬁ]arlcs: PRACTICALS

SL. No — Particulars i IA Marks !
e Practical Test 10
2 Report on datasheet ol eleetronic devices  Seminar on electronics 10
—— — _taperiments. ete, S i prronemne U
3 Active participation in practical classes 05
TOTAL Practical IA Mark 25 ‘1

5 &6 Semester BU E|B(’f‘l:t)lli(:!; NEP syllabus




~ BANGALORE G¥%=7 % UNIVERSITY
© UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE

LB .
6" Semester Svllabus

DSCEL6OL: Paper - 7: 10T and Instrumentation

{Credits: Theory — (4, Practical = 02) Fotal Teaching: 60 Hrs
Course Objectives:

- AVoqusre the knon ledye of vanous types of measurement svstems and to know the
Imponanve of measunng invrumenis

To knew $ifferent tvpes of errors due to the measurement sVstems

L nderatand the basie convepts and principles of the Intemet of Things
- Cam know ledpe of different 10T technologies and protocols
re practical skalls in destgnmy and implementing loT applications.

.\..'!.x A pldhive

-
D clon an understanding of loT secunty and privacy considerations

vy

Course Uufcomoes:

1) Lhie o valibratye the instrumenty 10 MinmMidy measurement errors

(O-2 Undentand the bayie vonvepts and prinaiples of the Internet of Things
o1 technologies and ]‘[U'[nu)l.\

L4 Acgurre practi 2l shadls 1 dospming and implementing loT apphications

(05 Gam know ledpe of Wil Bluctocth, Zigbev. LoRaWAN.

C0.3 Gan hnow ledge of ditlerent

€ wwrse Articulstion Matriyn: Mapping of Course Outcomes (COs) with Program Outcomes

iP(h) _ .
{rin) o . ——— ————— ———
| 2 3 + 5 6
L0 Lbic to calibrate the instraments o
7 MR urgindnl orhe™ |
]
) L oderstand e hasie Ooneepls and
re __IJ_“_‘_'_'__I_ _ufia_.i.__ti{_’!ll”_l:’) ] )
CO-8 {,2:n know ledpe of different loT [
tagchnilow a6l orof s |
...!,._.,L.r....11.!.1.1.1»1:..- ) _ k ¢ I b )
(1)—= Reguire pracical skilly i designing
ari ¥ i " i~ iy yd ) " 1) '
and implemontin g loT apphications . ——— )
(paur i"!""";"-lt;‘ it Wl
( t.[ £ [s.u:‘."".’!u {-!__"n.\. lt‘i’..l‘t\ 1{\
s - —

G & & Semester BU Flectronies ‘-}-l‘wliqh.u-.
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Pedagogy: ICT lecture method, group discussion, seminar et
N Formative Assessment

S—
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= Sl |
Hiaceanit ann = ; . ‘eightage in
Assessment Occasion : nmfih ag .
arks _E
*
Attendance - Specified Acti ity in the syllabus 05 :

— 25
Internal Tests (Minimum of Two) — ‘ 10
Assignments Seminar  Case Study Project work Reports‘on.- Visils Lo
industries exhibitions science centre™s active participation in Electronics

competitions. otc.

. Total 1 40 . K j
* Criteria for awarding the marks: 75-85% - 2 marks; 85-95% - 4 marks and > 95 “o - 5 marks

Scheme of Internal Assessment Marks: THEORY

_SLNo Particilars ._IA Marks
I Altendance  Specified Activity in the svllabus I 05*

o _Internal Tests (Minimum of Two) :
3 Assignments Seminar  Case Study - Project work Reports on - 10 |

VSIS to industries. exhibitions, science centre''s ; actjve participation |

in Electronics competitions. etc.
—

TOTAL TheorylA Mark 40
2 marks: 85-95% - 4 marks and > 95% -5

* Criteria fo_r_E“‘arding the marks: 75-85% -

marks
Unit —I; 15 Hrs
Definition and evolution of the Internet of Things. 10T architecture and components, [oT

communication protocols: MQTT, CoAP. HTTP. IoT applic

ation domains and use cases,
Overview of loT devices: microcontrollers

Unit—I1:

Wireless communication technologies for 1oT: Wi-Fi.
loI" network topologies: star, mesh. and hybrid networks. 10T data management and storage.
loT protocols for device-to-device and dey ice-to-cloud communication. IoT application
development platforms and frameworks. Design and implementation of loT applications. loT
security challenges and solutions, Privacy and ethical considerations in loT.

15 Hrs
Bluetooth, Zighee, LoRaWAN, etc.

Unit— [11: IS Hrs
Measurement  System:  Introduction to general - measurement  system, significance of

measurenients. methods o1 measurements. instruments and measurement systems, Functions
of instruments and measurement Svstems. Applications of measurement systems.

Instruments Performance Characteristics: Definitions and problems as applicable. Static
Characteristics-Static error, static correction, scale range and scale span, reproducibility and

drift. repeatability. Signal to noise ratio. sources of noise. accuracy. precision, linecarity,
hysteresis. threshold. dead time.

L e s et T o xe e

'-'1& 6 Se m.f_-s_ter B_U EIB.CU'Ol'liC:'S NEP syllabus




adelity, lrcqm-n':;} ruspun_s{‘. <-f_§*ﬁamc crrm::"—-ﬁ
Vieasurement Errors: Introduction. pross errors and systematic errors, absolute and relative
errors, Disic cuneepts ol :I\.\lII'HL':\', precision, resolution.

Transducers Classification of transducers. basic requirement of transducers, principle of
operation and construction detanls of reststive. inductive, capacitive, temperature. ultrasonic.

photoclectric. pressure. fiber optic and MEMS hased transducers. Measurement techniques

for motion. seismic. flow. level. humidity. pll. viscosity. Signal conditioning techniques

using vp-amp instrumentation amplificr. carrier, chopper, isolation amplifier

Lnit 4: 15 Hrs
Bio putential electrodes: Orgin of bio potential and 1ts propagation. [ lectrode-electrolyte
interfuce. electrode— skin nterfuce, halt-cell potential, impedance. polarization effects of
slectrode - non polanzable electrodes. Types of clectrodes - surlice. needle and micro
electrodes and their equivalent cirewts.
Electrode configurations: Bio-signals characteristics — trequency and amplitude ranges.
FCG - Finthoven's trangle. standard 12 lead systeni. EEG - 10-20 electrode system.
unipolar. bipolar and average mode. EMG. ERG and FOG - unipolar and bipolar mode.
Bio amplifier: Need for bro-amplitier - single ended bio-amplifier, differential bio-amphitier
right leg driven LCG amphitier. Band pass filtering. isolation ampliliers - transformer and
optical solation - 1solated DC amplitier und AC carner amplifier. Chopper amplifier.

Reference Books

| John G. Wehster, “Medical Instrumentation Application and Design”, John Wiley and
sons.  New York, 2004

2 Juseph J. Carr and John M. Brown. “Introduction to Biomedical Equipment
Fechnologs ™. Pearson Lducation. 20004

3, Leslie Cromwell, “Biomedical Instrumentation and measurement”™, Prentice hall of
India.

4. New Delhi, 2007,

e

Khandpur R.S. "Handbook of Biomedical Instrumentation™, Tata MeGraw-Hill,
New Delhi 2003,
0. Srandard Handbook of Biomedical Engincering & Design - Mver Kutz, McGra-Hill
Publisher 2003
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BANGALORE *"‘W@%\ UNIVERSITY
UNDER GRADUATE DEPARTMENT OF ELECTRO. <

DSCELPo0L: Paper - 7 Lab: loT cxpug-im'uutsl Peachitngs: Bl TS
(Uredits: Theory - 04, Practical - 02 Total Te: g

PART-A
(O T-Practicaly)
: &

Mkl Al

- Famlarizanonaw ith Raspberry Pi components and
ng o Ethernet, Monitor, USB.

LED pattemns with Raspberry Pi.

‘.-‘..e -Segment display using Raspberry Pi.

= scilloscope.
3 Ty Piowith WhatsaA \pp.
Mrlion experiments
o AR poIng using Raspberry Pi.
7 i acing with Raspberry Pi.
D tdl e mtertacing.
\:_

loT based Web Controlle

fed Home Automation using Raspberry Pi,
g with Raspberry P and Pi Camern,

PART-B

Lot lini s o 1
l\‘\-\\i\t ﬁ.\‘l \\‘ﬁ1:\‘

! atol systems. Bloek diagram reduction: Given the transfer function of
Indix wdual blocks. determine the transfer function of the SVstem,
i on of Step resp pulse response:
3 Istand 2nd order >_\.\.¢.. s —c~p With variations in 2 and wn.
eftect of addition

of simiple poles and zeros on the stability and response of a

nalwis of LT} SVsiem

18 using Root locus and determination of different time
doman specitic

P h
iealions trom the ""‘L‘

Scheme of Internal Assessment Marks: PRACTICALS

“_\-1 No Particulars — ___ IAMarks
i ?_:‘:1;_.12‘?:53 o 1o
B g Report on datasheet of electronic devices \:,uumW

SApenIments, ¢t i

3 Active participation in practical classes 05 &

- — - e
enwester BU Electronics N 1lab1'
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. BANGALORE =%  UNIVERSITY
UNDER GRADU ATE DEPARTMENT OF ELECTRONIC SCIENCE
DSCELG602: PAPER 8: Control systems and Robotics
(Credits: Theory — 04, Practical — 02 Total Teaching: 60 Hrs

CourSL Objectives:

Understand the basic concepts and principles of the Control Systems
Gain knowledge of different Control Svstems

Acquire practical skills in designing and implementing Control Systems
To acquire the working principle of robots

Understand the working principle of sensors

To know the working principles of actuators

N Y Y Y YN

Course Qutcomes:

CO-1:Understand the basic concepts and principles of the Control Systems and Robotics.
CO-2:Gam know ledge of different Control Systems and Robotics technologies and protocols.
CO-3:Acquire practical skills in designing and implementing Control Systems and Robotics
applications.

CO-4:Develop an understanding of Control Systems and Robotics security and privacy
considerations

CO-5:Design an embedded svstem for the working of a robot.

CO-6:Sclect the robot type depending on the application requirements

CO-": Acquire the basic robot programming skills

Course Articulation Matrix: Mapping of Course Qutcomes (COs) with Program Qutcomes
(POs)

- 1 ] 2 3 4 5 | 6 |
CO-1:  Understand the basic concepts and ' | ' ]
principles of the Control Systems | ' :
______and Robotics. ! : ! |
C0-2:  Gain knowledge of different Control J
Swvstems and Robotics technologics ;
and protocols. ' !-
CO-3: Acyuire practical skills in designing :
and implementing Control Systems . f
__and Robotics applications. ; :' :
CO-4:  Develop an understanding of’ i : .'
Control Systems and Robotics _, | :
~sceurity and privacy considerations, .' ' . :
CO-3:  Design an embedded system for the !
- _working of a robot.
CO-6:  Select the rubot type depending on i D
5. & 6V Semester BU Electronics NEP s;l_i-a-b_ub EE____“—_-——__—_W



the :1pphc:ltlnn |'l;_|.]lm_‘cmull!-.

TCO-T: Acquire the basic robot
programming skills
Pedagogy: ICT lecture method. group discussion, seminar ete. : F
‘ormative Assessment ] S -
" [Format Jl_'_(_s, on | W“uh[“gc n
Assessment Oceas
Assess ks
: — ivity | ;  05* )
Attendance  Specified Activity in the svllabus ! o - I
Internal Tests (Minimum of Two) - ! : |
Assignments Seminar - Case Study  Project work - Reports on - visits to | 10 r
industries,exhibitionsiscience centre”s  active participation in Electronics ‘ J
competitions, etc. J
Total [ 40

* Criteria for awarding the marks: 75-859, - 2 marks; 85-95% - 4 marks and > 95% - 5 marks

Scheme of Internal Assessment Marks: THEORY

SL N

0

Particulars IA Marks |

o :_:%ttn:nduncc T;[;CLIEILdK;{I_\E}_IBIhC svllabus 0s5* jl
2 _Internal Tests (Minimum of Two) 5

—3 - Assignments ‘Seminar Case Study . Project work / Reports on - 10 =

visits to industries exhibitions science centre™s ¢ active participation |
in Flectronics competitions. ete, '

|
TOTAL Theory IA Mark ' 4() i

l;'E‘?iti-r'izi_i’nr'n-wu}_tqlir_lhg_ i‘liu_11_1_51'1—'}?5??_5-85‘%:_-; 2 marks; 85-95% - 4 marks and > 95% -5
marks

Unit 1 15 Hrs
Introduction to svstems. Control systems. need for control. Classification of Systems. Open
loop and Closed Loop Control Syvstem  with examples BIBO stability of svstems
Mathematical models of physical systems: Introduction. differential equation of physical
systems. mechanical systems. clectrical systems, Analogous systems, Foree (Torquc)-Voltagc
and Force (Torque)- Current analogy Review of Laplace Transforms Transfer functions of
armature controlled and field controlled servomotors, Block diagram algebra. block diagram
reduction. Signal flow graphs. Mason's gain formula. Time Iesponse analysis: Introduction,
standard test signals. Transfer function of systems, time response of first order system
subjected to unit step input. Second Order Systems. Unit Step Response of Underdamped
Second Order Systemns, Concepts of Rise Time. Peak Time. Maximum Peak Overshoot and
Settling Time. Steady state error and static error constants.

Unit 2 IS Hrs

Type (Type-0. Type-l. Type-1I) of feedback control Systems. Concept of stability: The
concept of stability. necessary conditions for absolute stability, conditional and relatjve
stability. Stability analysis in the s-domain.

Determining stability of systems using different techniques: Routh-Hurwitz stability criterion,
relative stability analysis. Frequency Response. magnitude and phase plots, polar plots,
Relatnve Stability — Gain and Phase Margins Nyquist Stability Criterion, Nyquist Plots, Bode
Plots (understanding the plots and determining PM and GM and hence stability of systems

5 &6 Semester BU Electronics NEP syllabus Page 20




Tom Nyquist Bode plots). Controllers P
comparisun Lead. Lag and Lag-ead (.Uml.jcn.‘am
¢ St

a »

'n L'unlrn ers. [ransler function and

S. comparison (introductory concepts only)

Unit 3 '

Defimtions of Robots. R ] ivati ol

Interdisciplinary —\rcf; mOEOECS- M.C'“V?llwﬂ-‘ e e

el 'Embc‘ddcl 50- ‘O.LM (‘Iasmﬂcallun of Robots. Introduction to embedded 5;-5tcm.

me\-wrh;lg: L ,,-L-n\,m: T}stt.lm. Sensors. Classification of sensors(contact & non-contact).
\ sors. Touch sensor. Position senso I g ltrasonic

temparature. displacement sensor. opual sensor It P Ehment

Unit 4
15 Hrs

g;sdtta'r:fﬁhbtdrfed with Pro.gramnung platform of Robots: Installation of IDE. Pin configuration
hd drcmtecture of Microcontroller (Atmel series Arduino). Device and platform features.
Concept of digital and analog ports. Familiarizing with Interfacing Board. Introduction to
Embedded C platform. Review of Basic ('mecbpls. Arduino data types. Variables and
constants, Operators. '

('um{ul Statements. Arravs Functions. 1o Functions. Pins Configured as INPUT. Pins
(Tunhgurcd as OUTPUT. Incorporating time delay () function, delay Microseconds ()
function. mullis () function . micros() function.

Reference Books Robotics
|. Fundamentals of Robotics by D K Pratihar
. Robotics Simplified: An Hlustrative Guide to Learn Fundamentals of Robotics. by Dr.
Jisu Elsa Jucob, Manjunath N
Introduction to Roboties  Fourth Edition by John Craig
~ Arduino Robotics by John-David Warren (Author), Josh Adamsduino

. Programming in 24 Hours by Richard Blum

L T SR

. Getting Started with Arduino: The Open Source Electronics Prototyping Platform

o Banzi and Michael Shiloh

incers - Yoram Koren. McGraw Hill International. Ist edition. [985.
wski and Ncgin, PHI, 1st

6
Bouk by Massim

7. Robotics for Eng
Robotie Engineermg - An Integrated approach. Klafter. Chmicle

edition. 2009 .
%. An Introduction (o Automated Process Planning Systems- Tiess  Chiu Chang & Richard
11\.“--}'5!-..

Reference Books Control systems

| .Control system engineering: A.J Nagrath and M. Gopal, Wiley Eastern, 2™ Edition. 1982

2 Katsuhiko Ogata, Modern Control Engineering. Prentice 1all.
2. Benpumin C. Kuo, Autonmitic Control Systems. Prentice Hall.
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BANGALORE : : UNIVERSITY

UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE

DSCELP602: Paper - 8 Lab: Project Lab

Total Teaching: 60 Hrs

should design. fabricate and assemble ONE
od to guide the

(Credits: Theory — 04. Practical - 02)

e Students in a group. not exceeding THREEL.
Electronic project in their respective colleges. The department faculty 1s requir
project work. _

e Each student should preparc a report and submit the report at the ume of the practical
examination duly certified by the concerned faculty guide & HOD.

o Department faculty shall ensure that the entire project work is carried out in their respective
colleges by utilizing the practical classes assigned to practical VIII. A seminar on the project

work is m*npu]scry.

Pr;g.ram Outcomes (POs)

-yr

PO-1 Ability o apply knowledge of scicnce m sohang

L _ electronics related problems

P0)-2 Ability to design and conduct clectronics C‘(: ;riments

PO-3 Abilin: v to design and manage electronic systems. ‘;

PO ! Ability to identify. formulate. solve and analyze the : |
prablems in various disciplines of electronics. |

PO-= Abiliny w identily. formulate. sulve and analyze the '

- _problems in various disciplines of lectronies

PO)-6 Abgliy o communicate effectively m term of oral

pPO-~ Recognize the need for. and be able to engage in

. lifelong learning. ;

PO-¥ Ability to use scientific engineering software tools for [ i
professional practices : ! '

PO-y Abilits 10 use technigues. skills and modemn |

l!.u:ull’i\ll_lu..i

0)-1u —'\b h v 10 andaly 2o and interpret data

PO-11 -XhlIl.\ 0 pr-.m.-m.w the conlorms to a gnen

QLLIflL:tE:Uﬂ within ethical and ceonomic constraints M "
PO-12  Abuility to wrnitten the communication skills ' :

e ————
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