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PRO(’,?EED!NGS OF BOS MEETING

RBoS UG was convened at the Chairman’s Chamber. Department of Elccfmnic
Science. Bangalore ~ 560060 to'frame the syllabus for B.Se. 5" and 6 semester Electronic Course
under the \ew Education Policy (NEP)-2020. The committee convened fe. On 01.09.2023 and
. ade Finally, it was decided to adopt the syllabus framed by the

expert committee for 5™ and 67 semesters of the B S¢ Flectronics Course as per the Statef
Govemnment of Karnataka. the core committee framed the course syllabus thro'u'gh pcpanmcm 0
Higher Education Council (DHEC). Government of Karnataka with minor modifications.

\eetings of

exhgustive discussion were m

The following members were present. (The optmon and approval of the outstation members was

received through e-mail)
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Profeswor & Vice principal. Department of Electronics. Oxford (UG)
coliege of Arts. Science and Commerce, HSR Layout. Bangalore ‘ ‘{
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- aswocuare Professor. Depsriment of £ lectronics, Christ University.! (LG)
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D¢ Scbramama Bhat M Member
Associzte Professor. Depamtment of Electronics, Vijaya
Colicge RV road, Bangalore oo
2 | Dr Manjesh Chairman

Professor Department of Electronic Seience, Dangalore

Unpersin . Bengalurg - L6056
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ious BOS members for

The Board placed 3 record of the appreciation for the members of the prev
10 the academics of the department. ‘The Chairman extended warm welcome to

theisr contributions
the BOS and thanked for the acceptance of the invitation with short

the constituted members of

The main apends of the meeting i.€. framing of syllabus for the B ch‘! and é}‘" semester degree
in Flectronics under “EP was taken for discussion. After thorough discussions the tollowing

resolutions wWere made.

The following Resolutions were made:

1. The commitiee unanimously agreed 10 adopt the structure (appendix - 1) suggested by the
Kamataka State Migher fducation Council {(KSHEC) under NEP program and also to
consider the proposed curriculum for the 3rd and 4th semesters UG program in Electronics

(appendix -2) with effect from 2022-23

9 Minor changes in the curriculum were made related to the teaching hours for theory &
practical cJasses. maximum marks for the papers and minimum marks for passing. credits to

the respective papers. eie.
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Eligibility criteria for Admission fo the B Sc¢ Electronics: Studc?ts who have qualified PUC/
" ; Electronics in UG program.

10+2 AIT1 or equivalent are cligible for opting

1 Diploma in Electronics / Electncal / Medical Electronics / Computer Science /

LA iad

Telecommunications or equivalent are eligible for lateral entry to [II semester.

. S. The board discussed about the option for the candidates to choose the open elective paper.
After elaborate discussions it was unanimously decided that open elective may be given to
all students including the candidate’s opted electronics as major subject.

AN

6. 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.

Finally, the Chairman exiended vote of thanks to all BOS members for their presence




Preamble

This model curriculum content for It 5S¢ (Honours) Electronics as per NIEP 2020, is intended to
cnable the graduates 1o respond to the current needs of the industry and equipp them seith skilts
relevant for national and global standurds, The framessork encourages innovation in teac Juny
learning process and approprivte assessment of student learning levels

Introduction

.

B Sc (Honours) Electronies iy o program which needs to develop a specialized skill set amony: the
graduates to cater to the need of industrics,

Fhe curriculum is designed to help the learners to analyze, appreciate, understand and critically
engage with learning of the subject and also to 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 rcasoning which provide them high professional
competence.

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

Significance

In recent years, Electronics 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, universitics. and industrics, The key areas of study within subject area 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 [T or equivalent are eligible for opting Electronics in UG
program,

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

e 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.

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

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

e —d
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o Provide students with skills that enable them to get employment in industries or pursue

higher studies or research assignments or turn as entreprencurs.
Program Qutcome '

o Aptitude to apply Logie thinking and Basic Science knowledge for problem solving in
various fields of electronics both in industries and research.

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

e Abilityto design  develop  manage  operation and maintenance of sophisticated electronic
g:\dgcts‘ systems  processes that conforms to a given specification within ethical and
CConomIc constraints.

* Capacity o identify and implementation of the formulate to solve the electronic related
issues and analyze the problems in variousssub disciplines of clectronics.

.

Capability to use the Modern Tools  Techniques

e 3
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BANGALORE P Tt UNIVERSITY
UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE

APPENDIX-2: Syvllabus
5" Semester B.Sc. Course Curriculum Semester- V

DSCELS501: Paper-5: Communication IT

(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

~  To understand principle and working of different digital modulation techniques.

~ Tounderstand the principle and working of Cellular Communication, different wireless
techniquesand mobile handset.

»  Tounderstand various OSI 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 handsct, working principle of ccllular
communication and wircless technologies.

CO-4:. Understand different 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)

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

{ P2 P3[4 |5

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. |

5t & 6 Semester BU Electrumcs NEP 5yllabus

CO-4:  Understand different Computer Networks, OSI ‘ I i | j
layers, Ethernet and  IEEE 802.11a'b’gn I l !
standards. ! |

CO-5: Understand the Working of GUNN diode & ! '

READ diode l i
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Suggested Learning Resources
ReferenceBooks

.

D Roddy and J, Collen™Electroniescommunications”™ 4 edition, PHEL2008
s o e ————O . - R s u— - > W e & — S O\ Al — e e - ———
AP Lathi and ZiDig, "Modern Digital and Analog Communication Systems

Oxtord University PresseEdition, 2010

Bernard S K L Digital Communications: Fundamentals and Applications™ Pearson
. [Education, 2% edition, 2000, !

e e - e
A0avid T seLramod Viswanath *Fundamentals o Wreless Communication Camondge
University Press, edition, 2003

e ————_

sWavne Tomast “Advanced Electronic Communication Systems ™ -6 edition, Low
priced edition-Pearson Educaton

aWayne Tomasi “Fleetronic Communication Systens, Fundamentals through
Advanced™, St edition,

=gy - T e — .‘ me—— e e a— - ‘v, \-.__‘,“,4_, \T‘Xn,_\» T E—— :,:A.._._( 4_‘,._; iﬁ_- 4
Kennedy & Davis, “Electronie Communication Systems™, IV editton=TATAMcGraw
Hill,

4
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Sth Semester B.Sc. Course
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Curriculum DSCELP501:

Paper 5: Communication 1 Lab

(Credits: Theory - 04, pr

actical - (2) Total Teaching: 60 Hrs
Part- A
I Study of ASK generation and Detection
2. Study of FSK generation and Detection
3. Study of PSK generation and Detection
4. Second order active filter
5

QPSK modul

ator and demodulator
Demonstr

ation Experiments
6. Determination of \'-1 Ch

Study of notch filter.
Class C tuned amplifier
Study of Switched mode regulator using PWM,

dracteristics curve of Gunn Diode

Part- B
Simulation Experiments.

Lo Smmulate NRZ. RZ. halt-sinusoid

and raised cosine pulse
tor polar signaling,

s and gencrate eye diagram

2. Pulse code modulation and demodulation system,
3. Computations of the Probability of bit error for coherent binary ASK, FSK and PSK
foran AWGN Channel and compare them with their Performance curves,
4. DPSK Transmitter and receiver
5. QPSK Transmitter and Receiver,
Scheme of Internal Assessment Marks: PRACTICALS
Y Particulars | IA
No ; Marks |
e —— = B T < o ——— Ty “_\“' —_“\\4‘
] Practical Test 10
T e e T T T —— "-\‘.*%\f
0 Report on datasheet of electronic devices Seminar on '
electronics experiments, ete, "y ‘
3 Active participation in practical classes ]

&
e e e

25

e DAL § S e s A

5t & 6% Semester B G«Ei“éét\rgr;izsul\-l»gﬁgl— labus. .

e Ve . : 0S
TOTAL Practical 1 \ Mark |
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DSCEL302: Paper 6: Embedded Controllers

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

Course Objectives:
»  Toknow the importance ol microcontrollers and its applications
» U nderstand the basies of Embedded Svstems hardware and software concepts.
»  Acquire knowledye about 803 1and PIC Microcontrollers and its peripherals

Course Qutcomes:
CO-1:Identify and understand function of different blocks of 8051 microcontrollers.
CO-2:Develop program for | O port operations. Timers. Serial port and Interruptsusing C.
CO-2:CGain the know ledge 1o interface LCD. Keyboard. ADC using 8051 Microcontroller.
CO-4:Gun the hnow ledge w interface LCD. Kevboard. ADC using 8051 PIC
CO-3-Desien and dey elop small scale embedded systems.

<

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

(POs)
T ; Mi i | 2 18 4 5 6 '
TCO1Tdentifs and understand function of ' ; f
ditTerent blocks vt RUS | microcontrollers, | { | ¢
CO-2: lV)c-*fbc—,:w;?pruﬂgr;u1\ tor 1 O port operations, ;
Timers. Senal port and Interruptsusing C. . ]
“CO-3 Gain the knowledge to interface LCD. | ]
Kevboard. ADC using 8051 . : |
Microcontroller. : : . ~
"CO4- Gain the knowledge to interface LCD. ! [ ' ‘ ' !
Kevboard, ADC using 8051 PIC ' i ‘
CO-3 Design and des elop small scale embedded
s aleins !
. e i ; ,
e e N S S S
5% & 6 Semester BU Electronics NEPsyllabus R
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Pedagogy: ICT lecture method, group discussion, seminar etc. ; =
Formative Assessment
Assessment Qccasion

i Weightagein

. Marks
—_———— e —————————. . ——— ) 3
~Attendance Specified Activity in the syllabus 195
Internal Tests (Minimum of Two) 25

Assignments Seminar Case Study Project work Reports on - visits to 10
industries,exhibitions, science centre”s . active participation in Electronics

I
competitions, ctc, ¢

- Total 40

e T SYp - § |
* Criteria for awarding the marks: 75-85% - 2 marks: 85-95% - 4 marks and > 95 %0 - 5 marks

T

Scheme of Internal Assessment Marks: THEORY

_SL.No Particulars | IA Marks |
| Attendance  Specified Activity in the syllabus | 05+ 7
2 Internal Tests (Minimum of Two) T » r_S RS :
3 Assignments Seminar Case Study + Project work “Reports on - ; 10 ﬁ

VISits to industries exhibitions science centre's  active participation

|

in Electronics competitions. cte. ;

-_——— e A —
o TOTAL TheorylA Mark | 40

* Criteria for awardiflg 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 processors and their
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. I O ports functions. Internal Memory organization. External Memory
(ROM & RAM) interfacing

architectures,

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 Illustrative
programs. Timer counter. serial communication. interrupts and interfacingot 8051,

Unit 3 16 Hrs

PICI18 Microcontrollers: Overview of the PIC microcontroller family. Architecture and
features of |RF458. Memory organization. Data memory organization. EEPROM. flash
memory. Special Function Registers. Program  Counter., Configuration registers. Stack
memory, Interrupts, 10 ports. Tiners, USART. Capture Compare PWM (CCP) Modules,
MSSP Serial Port. CAN module, ADC. Special features of the CPU. Oscillator sources.
Clock source switching. Instruction set, Watchdog Timer.

5 & 6" Semester

BU Electronics NEP syllabus
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rs
Hardware interfacing and Microcontroller Programming in C: Data types and time

delays. Data Seriahization in C. Introduction to Communication Protocols — RS 232. 12C.
LSB.USART.SPL CAN. and IFDA

Program ROM allocanon. Data RAM allocation. 10 Programming. Timer programming.
\utomatie Stack operations. Programmer access 10 the Stack. serial port programming.
intarmupt programiming. generation of PWAT wignal PWM MotorControl with CCP.

Interfacing to XOST and PIC: Swatch. LED. seven segment LED, Kevboard, LCD. External

ADC. BAC interfacing. Stepper motor. DC motor interfacing, Real time clock (RTC) and
senial ADC

rm

rasng and Wntng Flash & EEPROM Memories for Data Storage. Sensor Interfacing and
Signal Condironing Standard

Reference Books

Muhamimad

I Tahir and Kashil Javed. "ARM Microprocessor Systems: Cortex- M
“ure. Programmung. and Interfacing.” Ist Edition, CRC Press, 2017.

Kenncth 1 Avala, ~“The 8051 Microcontroller”, 3rd  Edition. Thomsorv Cengage
Leamang 1997

k. Muhammad Al Mazidi and Janice Gillespre and Rollin D, “The 8051 Microcontroller
and  Fosbeddoed Sactems using assembly and C.71st Edition, Pearson. 2006.

3 Tun Walmshurst

CDesigning Embedded Systems with PIC Microcontrollers: Principles
lscations™. First bdition, Elscvicr, 2007

< \luhammad Al Mazid and Relin D. Mckmlay. “PIC Microcontroller and Embedded
Svstems wang assembly and C for PICTS.” 1stEdition, Pearson,2008.
Jokn Paman, “Design with PIC Microcontrollers,” Ist Edition, Prentice Hall 1997,

5% &6 Semester BU Electronics NEP syllabus
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(Credits; Theory - 4, Practical - (2

Total Teaching: 60 Hrs
Paper -6: Embedded Controllers Lab
mbly language

Programming with 8051 Microcontroller
510 be conducteq using using 8051 -kit and simulator)

- Addition anq Subtraction of 8-bit and 16 bt numbers considering carry.
. To verify the given numbers IS prime or not,

- Finding Largest ang Smallest dMong n numbers,
4. To generate Square of'a numper
]

S= (1to10) using look-up table,
- Tofind 2% complement of 3 |

-bit number

Part - B. Interfac

(Programs (o e Writlen using C)

. lnterfacing of switch s and LED s. a) To read switch status if swj
15 OfT. turpn oft LE

tch is on, turn on LED orif switch
-b) To blink the LED with different delay.
To mterface sey en segment LLED displav

and Program to implement count down‘updecimal digit v
LCD (22X 160 Interfacing,
lntcrr‘acing of stepper motor and Rotating Stepper imotor by N\ stepsclockwise, anticlockwise with
speed control
5. Generate square. saw tooth. (ria
Demonstragyon Experiments
0. Display of 4- digit decimal
7. Analog to digit

ing with 8051 and PIC18F458 Microcontroller

9 1D

+

ngular and starreage Waveform using DAC interface,

number usg

ng the multiplexed T-se
al conversion using int

gment display interface.

ernal ADC and display the result op LCD (usinglnterna] ADC
in PICI8F45y,).

W Interfacing of seria| ADC (MCP320y).

9. Speed control of DC motor using PW N (pulse delay to be implemented using timers).

10. Lo stop start ogeling of LED, whep there is an external interrupt.

I Interfacing of matriy keyboard (4X4),

2, Scrial communication between micracontroller and PC.

Ji3, Interfacing of Real Time Clock (DS1307),

14,

Interfacing of I'C Based EEPROM, RAM Flagh,

_Sc\hemei)f_l_n_tg_r_ia]._\s“spis_m_egﬁljlrks: PRACTICALS
S No

— Particulars
| Practical Test

IA Marks |

\\10\*
iR Report on datasheet ol clectronic devices  Seminar on clectronies ,
———— E3périments. ete. _____-__._._\\‘N
3 Active participation in practical classes 05 ‘
TOTAL Practical IA Mark 25 i

5_' &6 Séfnéstér BU Erle(‘t-r:()nic_.; ;‘\'E_P'syllabus
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DSCEL6OT: Paper - 7: 10T and Instrumentation
{Credits: Theory - (4, Practical = 02) {otal T'eaching: 60 Hrs

Course Objectives:

- Aoquire the knownledye of vanous types of measurement sysiems and to know the
Iimpartance of meawunng indnuments
P To kmew inpes of errors due to the measurement sVsSicms
L nde > basic cunvepts and pninciples of the Internet of Thinys.
- Ceam know dodpe of ::u\r‘.: 1o T technelogies and protocols.
p Aogarre practical skalls in designimg and implementing loT applications.
- Devclop an understanding of loT secunty and privacy constderations

Ceurse Qutcomoes:
(-1 Ahie to calibrate the gslruments 10 munimize measurement Crrors.

hast cuncepts and principles of the Internet of Things
(0.2 Gan hnowfedpe of ditlerent JoT tech ;'.-.;;:s:a and protocols,
L3 Aoguire praclczl ok “A\ i desipmng and implementing loT apphcations.
C0-2 Gaun koo ,Cupf: ol W -, Bluctooth, WA a.. ee. LoRaW AN,

i the

Coerse Articalation Matriy: Mapping of Course Outcomes (COs) with Program Outcomes
PO

o ——— e re————— U

I 2 3 4 5 6
§ 03 Ahle 10 calibrate the instruenenis 0
ramnise fAxcRsurciiteni orron
| #
L} 2 L nderatand the haste convepls and
_4'"-'».'..“":.‘.\4. fihye Internst of Tha Higs j 1
T ... .. il Bl )
CO-3 Gan know ledge of different loT ; | é
» %;7.’,!,?;;‘_5“?; c!JEP.U?Li;Q;: - S . _l e _"i ._.,_;, .
{04 Acguire pravtical shills i designing { ‘
avi ¥ ag 0 (o038 A9t 443 of y T PYsls)
and implemonting loT apphyations B o=t 7 P
s ¢ sy W T s Y
Leain r.fs.u,\;g,'g\ vt Wik,
( (, § ii (ST TR U § /Ek'!;';\.' l.(l‘(v.l\'\ 31\

————— o " . ————

O &6 Semester BU Eled im'nu;*: MNEP sy”..zbm .Pdgt‘ 19
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Pedagogy: ICT lecture method, group discussion, seminar
] Formative Assessment

y . " Weightage in
Assessment Qccasion , Mar%(s g :
* f
_Attendance - Specified Activity in the syllabus g: ,
Internal Tests (Minimum of Two) ;

Assignments Seminar Case Study Project work Reports on - visits 'to : 10
industries exhibitions science centre™s  actiye participation in Electronics
competitions. ote.
Total 40
* Criteria for awarding the marks: 75-85% - 2 marks; 85-95% - 4 marks and > 95% - 5 marks

j

Scheme of Internal Assessment Marks: THEORY

- _ Particulars TA Marks
1 Mendance - Specified Activity in the syllabus 1 05*
2 . _Internal Tests (Minimum of Two)

3 e —

5
Assignments Seminar Case Study * Project work Reports on - 10

VISIES to industries. exhibitions, science centres s active participation |

in Electronics competitions, etc.
— 10 Electron

|
B TOTAL TheorylA Mark | 40 j
* Criteria for awarding the marks: 75-85%, - 2 marks: 85-95% - 4 marks and > 95% - §
marks
Unit —1I; 15 Hrs
Definition and evolution of the Internet of

Unit— II:
Wireless communication technologies for loT: Wi-Fi.
loT network topologies: star. mesh, and hybrid network
loT protocols for device-to-dev jce and device-to-clo
development platforms and frameworks. Design and im
security challenges and solutions. Privacy a

15 Hrs
Bluctooth, Zighee, LoRaWAN, etc.
s. loT data management and storage.
ud communication. loT application
plementation of loT applications. [oT

nd ethical considerations in [oT.
Unit— II1:

Measurement System:  Introduction to general
measurements, nicthods ot measurements. instrume

1S5 Hrs
measurement systeny, - significance  of

nts and measurement systems, Functions
of instruments and measurement svstems. Applications of measurement systems.

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

dnlt. repeatability. Signal to noise ratio. sources of noise. accuracy. precision, linearity,
hysterests. threshold. dead time.
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Dynamic Character isties-Fidelity, Trequency response, dvnamic error, ete.. A

vieasurement Errors: Introduction. pross errors and svstematic errors. absolute

, and relative
errors. hasiv concepts of aceuracy, precision. resolution.

Transducers. Classification of transducers. basic requirement of transducers, principle of
operation and construction details of resistive. inductive, capacitive, temperaturc, ultrasonic.
photoclectric. pressure. fiber optic and MEMS based transducers. Measurement techniques
for motion. seismic. flow. level. humidity. pHl. viscosity. Signal conditioning techniques

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

Lnit 4: I5 Hrs
Bio putential electrodes: Origin of bio potential and 1ts propagation. [ lectrode-clectrolyte
interfuce. electrode~ skin nterface. halt-cell potential, impedance. polarization effects of
electrode - non polarizable electrodes. Types of electrodes - surface, needle and micro
electrodes and their equivalent cireuts,

Electrode configurations: Bio-signals characteristics — frequency and amplitude ranges.
ICG Finthoven's triangle. standard 12 Jead system. EEG - 10-20 electrode system,
unipolar. bipolar and average mode. EMG. ERG and EOG - unipolar and bipolar mode.

Bio amplifier: Need for bro-amplifier - single ended bio-amplifier. differential bio-amplitier

right leg driven LCG amphtier. Band pass filtering., isolation amplifiers - transformer and

optical 1solation - 1solated DC amplitier und AC carrier amplifier. Chopper amplifier.

Reference Books

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

-

2 Juseph J. Carr and John M. Brown. “Introduction to Biomedical Equipment
echnologs ™. Pearson Lducation. 2004

B Leslie Cromwell, “Biomedical Instrumentation and measurement”. Prentice hall of
Indiz.

4., New Delhi. 2007,

.3 Khandpur R.S. “Handbook of Biomedical Instrumentation™, Tata McGraw-Hill,

New Delhi. 2003,

0. Srandard Handbouk of Biomedical Engineering & Design ~ Myer  Kutz, McGra-Hill
Publisher 2003

T
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UNDER GRADUATE DEPARTMENT OF ELECTRONIC S

‘)\( l‘l P(‘u‘ P“pk\l - l:.lh: lh‘]‘ e_\pt‘l‘in]cllf‘] T ‘ch"]q- 60 III.
(Credis: Theory - 04, Practical - 02 Tt Le

PART-A
\‘01 B !\Il\.ﬂ\\

i- ol \iomlo" US
2 Dy with R\a\pbur\ Px
R ‘\:\;x\ 0 Q cment dmpl‘a\ u\mﬁ Rd\pbtrr\ Pi.
< Raspt i b .z\;\i \“»scil';\‘>co"“.
5~ \‘\\ N
o weless ;\\\\» point o\"*g Rasp bcrry Pi.
¢ Raspberry Pi.
N R acing.
9 od 1} o*i\\ xik“‘ \u lomation using Raspberry Pi.
¢ Visitor Monitoring

ttoring with Raspberry Pi and Pi Camera.

PART-B

X diagram reduction: Given the transfer function of

{control systems. ai“

Yot \n\\'!i\!»
S

t . determine funcuon of the system,

2 ,\:Att\;..::.c:‘. Of Step response & nosponse:

3 =td order svstem's response with variations in Z and vn.
wddition of simple poles an

1d zeros on the stability and response of a

ot locus and determination of different time

k‘\

Scheme of Internal Assessment Marks: PRACTIC. ALS
\l \o

) o Particulars I “_\I-\’\Tl\s
N , L N 10

] i Report on datasheet o electronic devices Semimmm\—'

sxp::::::::‘.:s. ele. '

3 Active participation in practical classes DR

d
_Tor )TAL Practical 1A Mark 25

U Electronics NEP syllabus
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BANGALORE  #¥%%  NIVERSITY
UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE

DSCELG602: PAPER §: Control systems and Robotics
(Credits: Theory — 04, Practical - 02 Total Teaching: 60 Hrs

COU!‘SL 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

LS U U G A\ O

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 system for the working of a robot.

CO-6:Select 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 ,

i and Robotics. !
"CO-2: Gain knowledge 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
sccurity and privacy considerations. !

CO-5: Design an embedded system for the
_working ot'arobot.

CO-0;  Select the robot ype depcndmg on

e L AN A e B e ]
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the application requirements. |
CO-T: Acquire the basic robot | ]
1 | | S
programming skills L e
) ; 5¢ ar cte,
Pedagogy: ICT lecture method. group discussion, seminar 1

[Formative Assessment ) #”___*;W*“h,‘,lg”_“
EE Y . ¢ ¢ »
Assessment Qcecasion 4

. Marks
< ] . — J g% i
Attendance Specitied Activity in the syllabus ! :‘2’ : S
_Internal Tests (Minimum of Tw V) | 2

!
|

— i 10 |

Assignments: Seminar - Case Study Project work . Reports on - visits o | 1 ;
industriesiexhibitionss science centre™s  active participation in Electronics ] !
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.No Particulars IA Marks |

FT“" - —At_tm:_gﬁu_uﬂudmtl_\_lt_\—lﬁ the syllabus 05* ;'
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 Electronics competitions. ete.

I
|
|

TOTAL Theory IA Mark ' 40
* Criteria for awarding the marks: 75-85%, - 2 marks: 85-95% - 4 marks and > 95%, - 5
marks

Unit 1 1S Hrs
Introduction 1o systems. Control systems. need for control. Classification of Systems. Open
loop and Closed Loop Control System  with examples BIBO stability of systems
Mathematical models of physical systems: Introduction. differential equation of physical
systems. mechanical systems. electrical systems, Analogous systems, Force (Torque)-Voltage
and Force (Torque)- Current analogy Review of Laplace Transforms Transfer functions of
armature controlled and ficld controlled servomotors. Block diagram algebra. block diagram
reduction. Signal flow graphs. Mason's gain formula. Time response analysis: Introduction,
standard test signals. Transter function of systems, time response of first order system
subjected to unit step input. Second Order Systems. Unit Step Response of Underdamped
Second Order Systems. 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-1. Type-1I) of feedback contro] Systems. Concept of stability: The
concept of stability. necessary conditions for absolute stability, conditional and relative
stability. Stability analysis in the s-domain,

Determining stability of systems using different techniques: Routh-Hurwitz stability criterion,
relative stability analysis. Frequencey Response, magnitude and phase plots, polar plots,
Relative 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

S ST R S Y W P W AT
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vquist Bode plots). Controllers USETT
compartson Lead. Lzllg and L;;.[;Oe”jz o anc PID controffers. TransTer Tunction and
g-i-cad Lompensators. comparison (introductory conccpls.onlv)

from .

Unit 3 -
Definmitions of Robots. SO S _ 15 Hrs
nterdisciptinais :\rocjs iogzzci' M‘(I’“‘?UOH.. A Brief History of Robotics. A Robot System,
Understanding -Embcddcd Sw?\b. (‘(’ISS’IﬂCallfJﬂ o'f‘Rob'ots. Introduction to embedded system.
A e ‘Lmt ‘bulaor:. L'lvassmcauon of sensors(contact & non-contact).
: ' ot sensors. Touch sensor. Position sensor. optical sensor. IR. PIR. Ultrasonic,
temperature. displacement sensor, '

Unit 4 15 Hrs
Getting Started with Programming platform of Robots: Installation of IDE. Pin configuration
aﬁd architecture 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 ('onccypts. Arduino data types. Variables and
constants. Operators.

Control Statements. Arravs Functions. 1o Functions. Pins Configured as INPUT. Pins

Configured as OUTPUT. Incorporating time delay () function, dclay Microseconds ()
tunction. millis () 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 Jacob, Manjunath N

Introduction to Robotices  Fourth Edition by John Craig

_ Arduino Robotics by John-David Warren (Author), Josh Adamsduino

s. Programming in 24 Hours by Richard Blum

N

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

i and Michacel Shiloh
~Yoram Koren. McGraw Hill International. Ist cdition, 1985.
ited approach. Klafter. Chmiclewski and  Negin, PHI, Ist

Bouk by Massimo Banz
7. Robotics for Engineers
Robutie Engineering - An Integr

edition. 2009 :
% An Introduction to Automated Process Planning Systems- Tiess  Chiu Chang & Richard

AW ysh
Reference Books Control systems
| .Control system enginecring: A.J Nagrath and M. Gopal, Wiley Eastern, 2™ Edition. 1982

2 Katsuhiko Ogata. Modern Control Engineering, Prentice Hall,
3. Benjumin C. Kuo. Automatic Control Systems., Prentice Hall,

T
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BANGALORE  &&%=%%  UNIVERSITY
UNDER GRADUATE DEPARTMENT OF ELECTRONIC SCIENCE

DSCELP602;: Paper - 8 Lab: Project Lab

(Credits: Theory — 04, Practical — 02) Total Teaching: 60 Hrs
S bricate and assemble ONE

e Students in a group. not exceeding THREE. should design. fabnca
Electronic project in their respective colleges. The department facuity 1s reguired to guide the
artical

project work.
¢ Each student should preparc a report and submit the report at the ume of the practical

examination duly certified by the concerned Aacultv guide & HOD.
e Department faculty shall ensure ‘hat the entire project work is carried out in their re :
colleges by utilizing the practical clas<e> asst Ened to practical VIII. A seminar on e p 0_:SCI

work 1s compulsory.

u\
l')
-~
[
<
(g}

roeram Outcomes (POs)

PO-1 Abiliny 1o apply knowledge ot science in sohving
o ) \il}_}x_{\» cs related problems _
P0O-2 Ability to design and conduct clectronics expeniments
PO-3 Abiiit}' to design and manage electronic systems.
PO | Ability to identify. formulate. solve and analyze the '
p'oblcm< in various disciplines of electronics. ‘3
PO-3 Ability to identify . formulate. sulve and analsze the
o _ erb!:mi in various disciplines of electronies
PO-6 Abilisy to communicate ettectinely n term ot oral
pPO-~ Recognize the need for. and be able to engage in
- lifelong learning. |
PO-¥ Ability to use scientific engineering software tools for | :
professional practices | '
PO-y Ability to use technigues. skills and modemn
l..s.hnulus_n.J o ‘
TPO-10 T Abile v 10 analy e and interpret data 1

PO-11 -\hlm 1o pruuwn the conforms to a given
_specification within ethical and cconomic constraints ’ . ) y
PO-12 ;\ml::_\ to written the communication skills

B o e ot T —
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