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1. Title of the Course: M.Sc.- Electronics

2. Introduction:

Master of Science (M.Sc.) in Electronics is a pasgme running at Post Graduate
Department of Electronic§hankarrao Mohite Mahavidyalaya, Akluj Dist Solapur from
June 2006 and disseminating knowledge of the subjem fundamental concepts to State-
of- technologies. With the view to provide expostwethe recent technologies of various
sectors of the Electronics and to empower the stsde make them competent for industrial
needs, R & D sectors and self employment as wellcirriculum is framed. Indeed, the
curriculum encompasses knowledge of Embedded Syst@mil Instrumentation,
Communication Electronics and VLSI design and tedbgies. On collaboration with
American companies, the Cypress Semiconductor USKicroSemi USA and ARM
University London the laboratories for respectipe@alization are established. Therefore,
the student can realize the state- of art of thhrtelogical designing and development. The
Choice Based Credit System (CBCS) is implementedhis course. In addition to M. Sc.-
Electronics, the research programmes M.Phil. abagdPh.D. are also goingno

3. Objectives of the course:
Following are objectives of the course.

@ To provide exposure to the students to the reeshinblogies.

@ To provide the knowledge of design and implemeotatf instrumentation of
significant preciseness.

@ To inculcate awareness among the student to perfoenprojects of industrial
standards, which could also, ensures the inteplisary approach.

@ To empower the students to cater the needs of tnalusectors. It is also

attempted to expose the students to the reseatolhtias and to inculcate the
research awareness.
@ To expose the students to the industrial enviroringron job training and
internship may be provided
@ To empower the students to achieve the succesheinNET/GATE/SET etc
examinations.
4) Advantages of the Course:
Electronics is the subject, which ensures wideiagfbn potential in diverse sectors. Along
with the basic sciences, it bears the knowledgedaifnology as well. Therefore, it depicts the
tremendous opportunities in the electronic indaktsectors. It ensures well confluence of
Science and Technology. Therefore, the course helpschieve all round development.
Moreover, the students can also opt for educaield for their career. The students of M.
Sc.- Electronics can opt one of the three speeitiins for part- II.
5) Eligibility of the Course
 B. Sc. with Electronics subject at Principal / hdisciplinary /Allied/ Applied/
Subsidiary level.
» B. Sc. Physics with Electronics subject at subsydigvel.
« B.C.S.(ECS)
6) Duration:
2 Years — 4 Semesters



7) The Choice Based Credit System (CBCS):

A Choice based credit system (CBCS) is implemeifitedhis course. According to this
system, choice is given to the students. In fdt, department offers three specializations
Embedded System and Instrumentation, Communicaftactronics and VLS| design.
Students can opt any one out of three at Semdkt@nd I\VV. Moreover, each specialization
has three papers for semester —Ill and IV. Theceh@ given to the students to select two
papers out of three. Two papers for Semester All I¥ are compulsory. Thus, Papers XI,
XIl, XV and XVI are elective papers of respectiyeesialization

Credit is a numerical value that indicates studemtork load (lectures, lab work,
seminars, tutorial, field work, etc.) to completeaurse unit. In most of the universities 15
contact hours constitute one credit. As per thesgrenorms there are 4 contact hours per
paper per subject per week, which works out to®edhtact hours per paper per subject per
semester or 120 contact hours in annual patterrmoByerting these contact hours into credit
at the rate of 15 contact hours for one creditiethvell be 04 credits per paper per subject per
semester and 08 credits in annual pattern. Theréoar papers at PG level.
Conversion of marks into Grades :
A table for the conversion of the marks obtainedabstudent in each paper (out of 100) to
grade and grade points is given below.

Sr. No | Range of Marks| Grade Grade Point

1. 80-10C O 10

2. 70-79 A+ 9

3. 60-69 A 8

4. 55-59 B+ 7

5. 50-54 B 6

6. 45-49 C+ 5

7. 40-44 C 4

8. <3¢ FC 0 (Failed in Term Exar

9. <3¢ FR 0 (Failed in Internal Assesme
Grade Point Average at the end of the Semester (S@F

(G]_XC]_)+ (GzXC2)+ .........
SGPA = oo
>Ci

(XCi- The total number of credits offered by thedetot during a semester)

Cumulative Grade Point Average (CGPA)
(G]_XC]_)+ (GzXC2)+ .........
CGPA = ---- e
>Ci
¥ Ci - the total number of credits offered by thed&nt upto and including the
semester for which CGPA is calculated.)
Final Grade Point Average (FGPA)will be calculated in the similar manner for the
total number of credits offered for completion loé tsaid course.
Where: Ci: Credits allocated for the ith course
Gi: Grade point scored in ith paper




b) Scheme of evaluation:

The candidate has to appear for internal evaluatbr80 marks and external
evaluation (University Exam) for 70 marks for egudper/practical. The nature of internal
evaluation will be decided by the Post Graduate adepent of Electronics. The internal
evaluation comprises unit tests, tutorials, sensin@roup discussion, oral etc, which ensures
a process of continuous assessment

c) Nature of Question Papers
There shall be seven questions out of which thelidate has to solve five questions. Each
qguestion will carry 14 marks. Following is the m&tof Question paper.
Q. NO. 1: (Objective type ) Compulsory
Q. No. 2: (Short Answer) Compulsory
Q. No. 3to 7 (Any three)

d) Passing Standard

The student has to secure a minimum of 4.0 gradep(Grade C) in each paper A
student who secures less than 4.0 grade point @9%ss marks, Grade FC/FR) will be
declared fail in that paper (subject) and shaltdmpiired to reappear for respective paper. A
student who failed in Term End Examination (Thedypassed in Internal assessment of a
paper (subject) shall be given FC Grade. Such studédl have to appear for Term End
Examination only. A student who fails in Internadsassment and passed in Term End
examination (Theory) shall be given FR Grade. Sstcldent will have to appear for Term
End examination as well as internal assessmentase of year down candidates from the
mark scheme the candidates shall appear for thee sénmarks paper of the external
examination and his performance shall be scald@@marks.

e) ATKT
A student who fails in one fourth (25%) or less grapof the total papers offered in
the ' and 3% semester will be allowed for admission to secyewt (Sem. IlI-1V)

9) Structure of the Course:

The Course Structure of M.Sc. Electronics is agatleg in the table. It is integrated
course of 2 years i.e. 4 semesters. For, M. Ss@adh semester bears four compulsory theory
papers and Two practical papers. Moreover, for MlSmvo papers are compulsory for each
semester and two papers are elective. There dmvinf) three specializations and student
has to opt one of it.

Specializations :
a. Embedded System and Instrumentation (ESI)
b. Communication Electronics (CE)
c. VLSI Design (VD)



The course structure for
Choice Based Credit System

(M. Sc. -l

Electronics)

(With effect from 2016-2017)

Paper Code Title of the course Marking Scheme T/ Credits
No. University | Internal Total Sem
Exam. Evaluation
Semester —| Electronics
I HCT1.1 | Numerical Methods 70 30 100 4 4
Il HCT1.2 | Instrumentation Design 70 30 10D 4 4
[l HCT1.3 | Power Electronics 70 30 10( 4 4
Soft core (Any One)
[\ SCT1.1 | Advanced Microcontrollers 70 30 100D 4 4
\Y% SCT1.2 | Virtual Instrumentation 70 30 100 4 4
HCP1.1 | Practical 35 15 50 b 2
HCP1.2 | Practical 35 15 50 b 2
HCP1.3 | Practical 35 15 50 b 2
Soft core (Any One)
SCP1.1 | Practical 35 15 50 6 2
SCP1.. | Practical 35 15 50 2
Tutorial - | - 25 25 1 1
Total 42C 20¢ 62t 25
Semester —Il Electronics
\Y; HCT2.1 | Control theory 70 30 100 4 4
\ii HCT2.2 | Real Time Operating Systt 70 30 10C 4
Soft core (Any One)
Vil SCT21 | Opto Electronic 70 3C 10C 4
VIl SCT2.2 | Agro Instrumentation 70 30 100 4 4
Open Elective (Any One)
VIl OET2.1 | Signals and Systet 70 3C 10C 4
VIl OET2.2 | Cellular and Mobile 70 30 100 4
communication
HCP2.1 | Practical 35 15 50 b 2
HCP2.2 | Practical 35 15 50 ] 2
Soft core (Any One)
SCP2.1 | Practical 35 15 50 2
SCP2.2 | Practical 35 15 50 6 2
Open Elective (Any One)
OEP2.1 | Practical 35 15 50 6 2
OEP2.2 | Practical 35 15 50 6 2
Tutorial - Il - 25 25 1 1
Total 420 205 625 25




The course structure for

Choice Based Credit System

( M.Sc. —lI Electronics)
( With effect from 2017-2018)

Semester —IllI Electronics

IX HCT3.1 | Digital Signal Processing 70 30 10
X HCT3.2 | Advanced Digital Design with 70 30 100 4
VHDL
ESI ( Embedded System and Instrumentation)
Soft core (Any One)
Xl SCT3.1 ARM Microcontroller and 70 30 100 4
system design
XI SCT3.2 Internet of Things (I0T) 70 30 100 4
Open Elective (Any One)
Xl OET3.1 Medical Instrumentation 70 30 10d 4
Xl OET3.2 Programming with Verilog HDL| 70 30 100 4
CE ( Communication Electronics)
Soft core (Any One)
Xl SCT3.1 ARM Microcontroller and 70 30 100 4
system design
Xl SCT3.2 Optical Fiber Communication 70 30 10
Open Elective (Any One)
XIl OET3.1 Digital Communicatio 70 30 10C 4
XIl OET3.2 Programming with Verilog HDL 70 30 100 4
VD (VLSI Design)
Soft core (Any One)
XI SCT3.: CMOS Design Technologi 70 30 10C 4
XI SCT3.2 Internet of Things (I0T) 70 30 100 4
Open Elective (Any One)
XIl OET3.1 CMOS Analog Circuit Design 70 30 100 4
Xl OET3.2 Programming with Verilog HDL| 70 30 100 4
HCP3.1 Practical 35 15 50 2
HCP3.2 Practical 35 15 50 2
SCP3.. Practical 35 15 50 2
Open Elective (Any One)
OEP3.1 | Practical 35 15 50 5
OEP3.2 | Practical 35 15 50 §
Tutorial - I - 25 25 1
Total 420 205 625 25




Semester —IV Electronics

X1 HCT4.1 Microwave devices, Antennas 70 30 100 4
and Measurements
XV HCT4.2 | Networking and data 70 30 100 4
communications
XV HCT4.3 | Nanoeletronics 70 30 100 4
ESI ( Embedded System and Instrumentation)
Soft core (Any One)
XVI SCTA4.. Mechatronics and  Industri 70 30 10C 4
Automation
XVI SCT4.. Programming WittPythor 70 30 10C 4
CE ( Communication Electronics)
Soft core (Any One)
XVI SCT4.1 Wireless Sensor Network 70 30 10
XVI SCT4.2 Programming With Python 70 30 10
VD (VLSI Design)
Soft core (Any One)
XVI SCT4.. Mixed Signal Based SoC Des 70 30 10C 4
XVI SCT4.2 Smart Fusion Technology Based 70 30 100 4
System Design
MP4.3 Project 140 60 200 12 8
Tutorial - IV - 25 25 1
Total 420 205 625 25
Total 100

L = Lecture T = Tutorials P = Practical IA=Internal Assessment
4 Credits of Theory = 4 Hours of teaching per week

2 Credits of Practical = 4 hours per week

HCT = Hard core theory

SCT = Soft core theory

HCP = Hard core practical

SCP = Soft core practical

OET = Open elective theory

OEP = Open elective practical

MP = Major project

ESI -- Embedded System and Instrumentation
CE - Communication Electronics
VD - VLSI Design




Solapur University, Solapur

Class : M. Sc.-l
Semester |
Subject . Electronics

Paper Code : HCT1.1

Paper-1 Numerical Methods
Unit-I System of Linear Algebraic Equations: 12

a) Formulation of system of linear algebraic equatiossig matrix and vector notations.
Matrix transformations, adjoint and co-factors, &eatinant of matrix, Inverse of matrix,
Identification of square, Singular, upper-triang(ll, lower triangular(L), tri-diagonal,
matrices, Fundamentals of Eigen Value Problem.

b) Direct methods : Forward and Backward Substitution, Gauss Jordamireltion method,
Gaussian Elimination method and LU factorizationtmed . Introduction to Iterative

method
c) Case Study: Study of R-2R ladder network using tri-diagosgstem
Unit-1l Laplace Transform: 10
a) Introduction to Integral transform Laplace transfaand its importance to study electrical
circuits.

b) Laplace transform of standard functions, propertisLaplace transform, Laplace
transform of periodic functions,

c) Inverse Laplace transform, Partial fraction rule.

d) Study of RL, RC, RLC circuits using Laplace trams.

Unit-1ll Curve Fitting 10

a) Curve fitting : Introduction to curve fitting. Empirical relatiomd actual relation.

b) Least Squares method of curve fitting :Straight line fitting, Second order polynomial
fitting.

c) Interpolation : Difference between interpolation and extrapolatiBiecewise Linear
interpolation, Newton’s forward difference formuta interpolation, Newton’s backward
difference formula for interpolation, Cubic splinapproximation. Divided differences
for unequal intervals, Lagrangian interpolatingyoamials

Unit-1V Numerical Differentiation and Integration 08

a) Numerical Differentiation : Introduction, Forward, central and backward foraeufor
differentiation,

b) Numerical Integration : Introduction, Newton-Cotes Quadrature formulaapezoidal
rule, Simpson 1/3 rule and 3/8 rule of numeric&gnation

c) Case Study: Study of RC differentiator and integrator citsui

Unit-V Solution of Ordinary Differentiation Equatio n 05

a) Introduction, Initial value problem and boundaryueaproblem.

b) Taylor series method, Euler’'s method , Runge Kutthod.

Reference Books:

1. Circuit and Network analysis and synthesis by A. Sudhai@iSa P. Shammohafi“2Edition, TMH,

2. Numerical Method with programming in C%Edition, by T. Veerarajan and T. Ramchandran, TMelw Delhi.

3. Applied Numerical Methods for Engineer, using MATLA®BYd C, Robert J Schilling and Sandra L Harries,
Thompson publishers, 1999.

4. Numerical Methods for scientific and Engineering computatipMb K. Jain, S. R. K. lyengar and R. K. Jaiff' 5
Edn. New Age International, New Delhi.

5. Afirst Course in Numerical Methods by U. M. Aschedd&@hen Greif, PHI, New Delhi, 2013.



Solapur University, Solapur

Class : M. Sc.-l
Semester |
Subject . Electronics

Paper Code : HCT1.2
Paper-Il. INSTRUMENTATION DESIGN

Unit 1: Transducer and its interfacing (20)

a) Sensors:Sensors and Transducers, Active and Passive serbaracteristics of sensors,
static and dynamic characteristics, Accuracy amtipion, Linearity, hysteresis, loading
effects, threshold and stiffness.
Thermocouples, Thermistors, RTD, PT 100, Semicotmiutemperature transducers,
AD590, LM35, LM135, LM235, LM335. Their types, claateristics, specifications.
Designing of simple interfacing circuits.
Strain-gauge, load cell, piezo-electric, LVDT . &®r flow, level, displacement
transducers, Designing of simple interfacing discu
Hall effect and IR transducers and their interfgcin

b) Actuators: Electromagnetic relay, Limit switch, Proximity sem, Inductive, Capacitive,
IR proximity sensor.

Unit 2: Instrumentation: 15

a) General block diagram of instrument design for meament. Minimum requirements,
AC and DC bridges, Excitation, Grounding and elmuiagnetic and electrostatic
shielding. Readout, Need of display system in umstrntation. Digital and Analog
display, LCD (16 x 2 line), Recorders, plotters. etc

b) Signal conditioners, Designing of pre-amplifierspsttumentation and chopper
Amplifiers, Instrumentation amplifier, Signal cotidner (2B30), Programmable
Excitation device (2B35) Programmable instrumeatatamplifier 2B31, AD524,
ADG620, AD594/595, Isolation amplifier (Model 289)

Unit 3:Signal transformation 10
Signal transmission, 4-20mA current, Charactesstic4-20mA current loop, programmable
4-20mA current drivers. F-V & V-F, V-1 & |-V convéers.

Unit 4:Data acquisition system(DAS) 5
Need of DAS, Single channel data acquisition syst®halti-channel DAS, data loggers,
basic Operation of data loggers, compact data ksggdicrocontroller based minimum
system for data acquisition (5)

Unit 5:Case Studies

» Designing of instrumentation for measurement of
a) Temperature
b) Humidity

» Interfacing of PIR and ultrasonic sensor modules

Reference Books:

1. Transducer Interfacing Handbook- A guide to anaiggal conditioning- Daniel H Sheingold,
Analog Devices, Massachusetts

Electronic instruments —K.S.Kalsi, Tata MC-GrawlHil

Instrumentation, measurements and analysis-B.Srda&daudhari, TMH.

Instrumentation measurement - Moorthy, Prentice éfdhdia.

Industrial Electronics, Circuits, Instruments awtrol techniques, - Terry Bartelt- Delmer - Cergag

AW N



Solapur University, Solapur

Class : M. Sc.-l
Semester |
Subject . Electronics

Paper Code : HCT1.3

Paper-lll: POWER ELECTRONICS

Unit 1: Controlled Rectifier: (12)
a) Concept of uncontrolled and controller rectifiers.
b) Single phase circuits: Half & Fully controlled bgiel rectifier with resistive R & R-L load
with and without freewheeling diode, series & doahverter, power factor improvement.
c) Three phase circuits: Half controlled rectifier, IHaontrolled Bridge rectifier, Fully
controlled Bridge rectifier with R & R-L load, tregphase dual converter.
Unit 2: AC Voltage Controllers: (08)
a) Introduction to AC Voltage controllers AC On / @fbntrol, Effect of duty cycle.
b) Concept of Phase control, Single Phase Uni-direatiand bidirectional controllers with
resistive & inductive loads.
c) Three phase half & full wave controllers with réisis & inductive loads.
Unit 3: Inverters: ©8)
a) Operating principle. Single phase bridge invergteady state analysis. Mcmurray half
and full bridge inverter, McMurray-Bedford half ahdl bridge inverter
b) Three phase inverter, PWM inverters, single phad®&Rand Multiphase PWM inverters.
Reduction of harmonics.
c) Current source inverters single phase current saakerters with R load.
Unit 4. Choppers: (07)
a) Operating principle, control strategies, time ratomtrol, step —up and step down chopper
with R load, Class A, B, C, D, E Choppers
b) Multiphase choppers and AC choppers.

Unit 5: Cycloconverter: (20)
a) Introduction to cycloconverter, types of cyclocoriee
b) Single Phase Cycloconverter, Mid point cyclocorerBridge type cycloconverter, step
up cycloconverter.
c) Three phase cycloconverters. Three phase to spiyse, three phase to three phase.
Reduction of output harmonics.
d) Microcontroller based firing schemes.

Reference Books:
1. Power Electronics — M.H. Rashid, PHI.
2. Power Electronics —Singh — Kanchandani- TMH
3. Industrial and Power Electronics — Deodatta Shim@dectrotech publication,
4. Power Electronics — P. S. Bhimra Khanna publisNexy Delhi.

1C



Solapur University, Solapur

Class : M. Sc.-l
Semester |
Subject . Electronics

Paper Code : SCT1.1
Paper IV:  Advanced Microcontrollers

Unit—1 PIC Microcontrollers B

e Introduction: Advantages of PIC microcontrollers over MCS-51 sef@€. microcontroller features,
Architecture of PIC microcontrollers, Pin Description,CX series. Architecture of 16F877.
Memory structure, Resisters, Register file strustiregister banks, program and data memory, Use of
EEPROM, SFRs, W-register, Status register, Opggister etc. Interrupts in PIC microcontrollers,
IO ports of 16F877. Timers of PIC Microcontrollers, Congpeapture mode, PWM mode, 12C bus ,
On Chip ADC and DAC facility. USART the serial 10, watciggdtimer, Power up timer, Sleep mode,
Reset, and clock circuits, types of the RESET. Intewvaptor table. Introduction of 18FXX series.

e Instruction Set : Instruction set, instruction format, byte oriented indtamg bit oriented instruction,
literal instruction, flow control instruction. Addressinmpdes

Unit — 1l Integrated Development Tools for PIC Overview of MPLAB the IDE for Assembly language.
Micro C the IDE for embedded C programming. Developing, cbngpi and programming the
microcontroller, Some programs on 10 port, timer ancasé@i programming.

Unit — Il AVR Microcontrollers 17
¢ Introduction to AVR : General architecture of AVR microcontroller familgalient features, AVR
Series .

« Architecture: Architecture and hardware resources of AVR ATMega 8hg @rithmetic logic unit,
program memory & data memory, Downloadable Flash programary, SRAM data memory,
General- purpose register file, SFRs, /O registdePEOM data memory, |0 port structure,
Peripherals, timer and counters, watchdog timer, Seegpleral interface, universal asynchronous
receiver and transmitter, Analog comparator, resetitedrupt, interrupt vector table, reset sources.
On chip ADC and DAC , Reset circuit and clock circuit.

e Instruction set: Instruction set, Memory addressing modes, Register di@dtessing, I/O direct
addressing, SRAM direct addressing, SRAM indirect adargsonstant addressing using the LPM
instruction , Arithmetic instruction, Logical and bit wigestructions, Jumps and calls, instruction set,
reset and interrupt handling, watchdog handling , stagram constructs, conditional branches,
program loops , refreshing port pins and important regigt#ling inputs.

Unit —IV Integrated Development Tools for AVR Study of development tools of ATMEL AVR
microcontrollers, ATMEL AVR Studio, WinAVR and Codevision
Unit -V Programmlng and interfacing with AVR & PIC 10

Interfacing with AVR and PIC mecrocontrollers: Interfacing of 10 devices to the ports. Memory
interface 1/O Interface Interfacing smart LCD, relapto-coupler, Interfacing ADC & DAC, firing of
thyristor,.
¢ Development of embedded system for
a. Temperature controlling
b. Measurement of pH
c. DC Motor controlling by using PWM techniques.

Reference Books:

1. PIC Microcontrollers and Embedded systems using Assembly dodRIC18 — M.A. Mazidi, R. D. Mckinlay
and D. Causey - Pearson Education, New Delhi- 2009.
Embedded design with PIC18F452, John B.Peatman
Embedded C programming and the Microchip PIC — Richard Bdri@tCull and S. Cox Delmer.-2004.
Microcontrollers Theory and Application — Ajay V. Deshmukh Tiew Delhi
Embedded C Programming and the Atmel AVR, Richard H. BareathhSA. Cox, Larry D. O'Cull,
Thomson.
Programming and customizing The AVR MicrocontrolleraDanjay Gadre, TMH.

agprpOD
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Solapur University, Solapur

Class : M. Sc.-l
Semester A
Subject . Electronics

Paper Code : SCT1.2

Paper-IV: Virtual Instrumentation

Unit 1. Fundamentals of Virtual Instrumentation. 10
Historical perspectives, Basic concept of Virtualstrumentation, Block diagram and
architecture of Virtual Instrumentation, data- flbtschniques, graphical programming in data
flow, Comparison between Virtual instrumentationdafraditional Instrumentation,
Advantages of Virtual Instrumentation. DevelopmeinV| using GUI.

Unit2. PC communication Ports 12
Introduction to Centronics parallel ports, SeriaDlM@1/COM2, RS232 standards, Current
loop,RS232/RS485,GPIB, Bus Interface: USB, PCI. twéeking for office & Industrial
applications VISA and IVI .

Unit3. Add on Peripheral cards: 8
Selection & applications , ADC, DAC, DIO, DMM, Weaform Generator.

Unit 4. LABVIEW based Virtual Instrumentation . 10
Introduction to LABVIEW the virtual Instrumentatioeoftware, Virtual Instrumentation
programming techniques, “G” Programming LanguageaM™ sub-VI loops, charts, arrays,
clusters and graphs, case and sequence strudtumasi/a nodes, local and global variables,
string and file 10

Unit 5. Case studies: 5
Designing of Virtual Instrumentatiosing LABVIEW for
1. Data Acquisition Systems for Measurement of phygiesameters
2. Temperature controlling
3. Biomedical Instrumentation.

Reference Books:

1) LABVIEW Graphical programming Gary Johnsofi? Edition, MGH, 1997.
2) LABVIEW for everyone —Lisa K wells and Jeffery TiaWwHI 1997.

3) Basic concept of LABVIEW 4-Skoff-PHI 1998.
4) “PC Interfacing for Data Acquisition and process controG8pta & Joseph John AEdn.1994

12



Solapur University, Solapur

Class : M. Sc.-l
Semester 1l
Subject . Electronics

Paper Code : HCT2.1
Paper -V CONTROL THEORY

Unit 1. Fundamentals of Control Systems : (06)
Introduction The control system , basic definitioe®se and open loop system and their
comparison, block diagrams, block diagram reductechniques. Transfer functions and
signal flow graphs

Unit 2: Feedback characteristics of control system: (08)
Feedback and Non feedback system, Reduction ofmedes variation using feedback,
Control of system dynamics, Control of the effestsdisturbance signals using feedback,
Regenerative feedback

Unit 3: Time domain analysis and Stability : (10)
Standard test signals, Time domain performancewtrol systems, Transient response of the
first, the second and the higher order systemsd$tstate errors, Effect of adding zero to the
system, Design specification of second order syst€oncept of poles and zeros. The
concept of stability, Necessary conditions for gitglRouth stability criterion.

Unit 4: Root locus techniques: (06)
The Root locus concept, construction robt loci, Root contours, system
transportation lag

Unit 5: Frequency domain analysis and stability: (07)
Correlation between time and frequency responségr Riots, Bode plots, all pass and
minimum phase system, experimental determinatiortrarfisfer function, log magnitude
verses phase plots, Nyquist stability criteriaséssment of sensitivity analysis in frequency
domain.

Unit 6: Control actions and industrial process contol: (08)
Introduction, Process control system, Roll of coltgrs in process industry, Concept
of sequencing and modulating controllers,

Control actions, Discontinuous (ON-OFF) and Coraimaicontrol modesroportional
(P), Derivative (D) and Integral (I) controller, @posite (PI, PD, PID) controllers, their
performance and characteristics.

Reference Books

1. Control system Engineering-J.J.Nagrath, M. Gopg4IEdition, Wiley Eastern Ltd.
2. Modern control Engineering-K. Ogata, Prentice téalindia.

3. Automatic control systems-B.C. Kuo, Prentice Hallralia.

4. Control system —Smarajit Ghosh, Pearson Educa8omgépore). Ltd.

13



Solapur University, Solapur

Class : M. Sc.-l
Semester 1l
Subject . Electronics

Paper Code : HCT2.2
Paper - VI Real Time Operating System

Unit 1: Overview of Embedded system design with AMRrocontrollers: (14)
a) Introduction: Concept of embedded system, structure of embedyst#m, characteristics of
embedded system, types of embedded system,
b) Microcontroller based embedded system:Minimum requirement. Microcontroller, Clock
circuit, Reset circuit, In system programming (ISP)
c) Embedded system design Designing of AVR ATmega8L microcontroller basednbedded
systems for Measurement of pH, Humidity, wind vélgdemperature etc.

Unit 2: Fundamentals of Real Time Operating System (20)

a) Introduction: Concept of Real Time, Real Time operating Syst€hmgracteristics of Real-
Time operation system, Hard and Soft Real Timeesgst

b) Structure of RTOS: Structure of RTOS, RTOS Kernel, Kernel Objectervi®es of
Scheduler.

c) Task : Task, Task structure, Creation of task, typesask, Task Control block, context,
States of task and FSM, idle task, Priority, Statid dynamic priority, Resources, Sharing of
resources, ISR, Task Management.

d) Scheduling Algorithm : Task scheduling Algorithm, preemption, FIFO, RouRdbin
scheduling, priority based preemptive schedulingri®y Inversion, Software and hardware
time Ticks, context switching.

e) Simple programs based on Tiny RTOS kernel.

Unit:3 Task Synchronization and Intertask communication: (8)
a) Synchronization of task : Concept of Sharing of resources, Race conditioritic@l
condition, deadlocks, spinlocks,
b) Semaphores and mutexesConcept of semaphore, Binary semaphore, Counéngaphore,
Semaphore managemehttexes : Concept of mutex, mutex management.
¢) Intertask communication: Intertask Communication, Messages, Queues, Maox

Unit:4 The RTOS Kernel MicroC/OS-II : (5)
MicroC/OS-II kernel, creation of task, task managein Simple programs on creation of
task.

Unit:5 The RTOS RTLinux: (8)

RTLinux Kernel, POSIX Pthreads, Processes and Tlredhread Basics, Process
management, semaphores, mutexes. Simple prograoieation of threads.

Reference Books:

Embedded C - Michael J Pont

Embedded C Programming and the Atmel AVR - R. HnB#, S. Cox and L. O'Cull

Embedded C Programming and the Microchip PIC - RBatnett, S. Cox and L. O'Cull

Operating Systems — A.S. Godbole

Real-Time Systems — C.M. Krishna and K.G. Shin

Embedded / Real Time Systems — Concepts desigogrggnming- KVVK Prasad.

MicroC/OS-II, The Real Time Kernel, - J.J. Labrq<2&Edn. (2006) CMP Books

NogohkwhE
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Solapur University, Solapur

Class : M. Sc.-l
Semester 1l
Subject . Electronics

Paper Code : SCT2.1

PAPER VII- OPTOELECTRONICS

Unit 1. Optical fibers: (6)
Construction and working principle of optical fibeTypes of optical fiber, Numerical
aperture, Pulse spread due to material disperfiss, mechanism, modes in steps and grade

index fiber.
Unit 2. Optical Sources (6)
Optical sources, LED, He-Ne laser, working priteipspectral and spatial
characterization.
Unit 3. Optical detectors 10

Types of detectors, Thermal detectors, semicoondwddtectors, Photodiodes, APD,
PIN photodiodes, photo transistors, working pritegnd characteristics.

Unit 4. Modulation of light. 14
Concept of Intensity Modulation, Birefringence, &er wave plate, linear Electro
optic(EO) effect, working of pocket cell as modolatand deflector, Kerr modulators,
Magneto optic devices, Faraday effect, AcoustiticGpO) devices, AO working principles,
AO modulator

Unit 5. Fiber Optics Technology (9)
Glass fiber fabrication, Introduction to cable ides coupling, splicing and
connectors, splicing methods, types fiber measune{BlA, Loss measurement, connector
& splice loss, dispersion)

Reference Books:

Optical Fiber Communication by A. Selvarajan agtcl TMH, 2002.

Optical Fiber Communication by Gerd Keiser , MGED98.

Optical Electronics, @ Edition by A. Yariv, HRW publication, 1991.
OPTOELECTRONICS: An introduction By J.Wilson ané.®.Hawkes, PHI 1983

bR
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Class : M. Sc.-l
Semester Al
Subject . Electronics

Paper Code : SCT2.2
Paper-VIl. Agro Instrumentation

Unit 1. Fundamentals of Agricultural Instrumentation. 10
Necessity of instrumentation for higleht Agriculture.
Definition of parameters involved in Agriculture:nronmental & Soil parameters
Humidity, pH, light intensity, pest concentratigrhysiological effects, soil parameters, Soil
moisture, conductivity..

Unit 2. Sensors for Agricultural Parameters 14
Sensors for measurement of temperakueidity, pH, conductivity, soil, moisture,
salinity, etc. CQ, O, etc gas sensors. Study of SY-HS-220, IR basedeensSigaro TGS

813.
Unit 3. Instrumentations to Control the Polyhouse Evironment 12

Development of Electronics system fordglerement and control of Humidity and
Temperature of polyhouse. PC Based Instrumentat\pplication of Wired Network for
Greenhouse. Introduction to Wireless sensor anépslication to polyhouse monitoring
system.

Unit 4. Instrumentations to measure and control sdiparameters 9
Instrumentation for measurement of pH, Condugtjv#alinity and nutrients of the

Soil.

Reference books;

Instrumentation hand book : Process & Control- BLiBtak
Process control & Instrumentation technology CJ@hnson
Instrumental methods of chemical Analysis —witliamertte & dean
Industrial Instrumentation & control- S. K. singhdh. TMH

PODNMPE
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Class : M. Sc.-l
Semester 1l
Subject . Electronics

Paper Code : OET2.1

PAPER VIII- SIGNALS AND SYSTEMS

Unit 1 Introduction to Signals 12
A Signals, Typical Examples on Signals and systewmiassification of signals,
continuous-time/discrete-time, deterministic/nomedeinistic, periodic, Non-periodic,
even-odd, energy-power signals, elementary sigredppnential, sinusoidal, impulse,
unit step, ramp, parabolic, Triangular, Rectang&lignals. Basic operations on signals,
Time shifting, scaling, Time Reversal, signal aidditand signal multiplication.

Unit 2 Introduction to system 12
A System, classification of System, continuous-tiamel discrete-time system, static and
dynamic, linear and non-linear, time-invariant aratiant, deterministic and random
(stochastic), causal and non-causal, stable anthhlas Linear Time Invariant (LTI)
systems, impulse response, convolution integralvalution sum, condition for BIBO
stability for CT and DT signals in terms of impulssponse.

Unit 3 Fourier series 11
The Periodic signal, Fourier series Representatfgreriodic signalspirichlet Conditions,
Evaluation of Fourier coefficients, symmetry comatis, Half symmetry, amplitude &
phase spectrum, Exponential Fourier series, Cootiswime Fourier series (CTFS),
properties of CTFS — Parserval’s theorem for posigmals, power spectral density.

Unit 4 Analysis of Signals and Systems 10
Basic Structure of Matlab, File types, Matlab comns, tool boxes, Looping and
conditioning commands and operators, Matlab commé#ord signals and system
problems. Steady state solution of electric cigwiith non-sinusoidal periodic inputs
using Fourier series — effective values of voltages currents — power due to non-
sinusoidal voltages and currents.

Reference Books:
1. Signals and systems by P. Ramesh Babu, and Rdanatarajan, SCltech
2. Signal and systems, | J Nagarath , S. N. ShrardrRakesh Ranjan, TMH 2010
3. Fundamentals of Signals and System, M, J, RolbdH 72010
4. Signals and Systems, Richard Buranik
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Class : M. Sc.-l
Semester  :ll
Subject . Electronics

Paper Code : OET2.2

PAPER-VIII: Cellular and Mobile Communication

1. Cellular Radio System Design & Specifications dknalog System 8
A basic cellular system, Performance criteria, dueness of Mobile radio
environment, Operation of cellular systems
Definitions of terms and functions of analog syst&pecification of Mobile station
& Land station, Different specification of the aoglcellular system.

2. Cell Coverage & Antennas 12

Cell coverage-Introduction, Point-to-point model, Foliage lossppagation- over
flat open area, Near distance, Long distance, MeaiHmobile, Cell-site antenna height &
signal coverage cells.

Antennas Cell site antennas, Unique situation of cell-sitéennas, Mobile antennas,
Design of an Omnidirectional & Directional antersystem

Interference: A) Cochannel interference- Cochannel interfereacea, Real-time
cochannel interference, reduction of cochannelrfietence B) Nonchannel interference-
Adjacent channel interference, Near-end-far-endriatence & avoidance of interference,
Effect of cell site components

3. Frequency Management & Channel Assignment 10
Frequency management- Frequency spectrum utilization, Set-up channels,
Definition of channel assignment, Fixed channelgmssent, Nonfixed channel assignment,
Operating with additional spectrum, Traffic and chel assignment.
Handoffs & Dropped calls- Value of implementing handoffs, Initiating handgff
Delaying a handoffs, Forced handoffs, Queuing afidadfs, Power difference handoffs,
Mobile assisted handoffs & soft handoffs, Intereysthandoffs, Introduction to dropped call
rate, Formula of dropped call rate.

4. Operational Techniques & Switching 8
Adjusting the parameters of the system, Hole rilleeaky feeder, Cell splitting,
Microcells. Concept of switching, Analog & Digitaiwitching equipment, Features for
handling traffic, MTSO interconnection

5. Digital Cellular Communication 9
Introduction to digital technology, ARQ techniqu&sgital mobile telephony, GSM,
Intelligent cell concept, Applications of intelligemicro-cell system

Reference Books:
1. Mobile Cellular Telecommunications Analog DidjiBystem by W.C.Y. Lee, MGH"2Ed.
2. Mobile Communication Engineering Theroy & Appliions by W.C.Y. Lee, MGH™ Ed.
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Class : M. Sc.-ll
Semester 41l
Subject . Electronics

Paper Code : HCT3.1
Paper- X Digital Signal Processing

Unit 1 : Continuous Time Fourier Transform: (8)
Overview of Signals and Systems, Development gfiEdstence of FT, FT of

some standard signals, Properties of FT, Lineafitjme shift and time reversal, frequency

shift, scaling, FT of complex function, Auto-com&bn, FT of periodic signals, Inverse FT.

Unit 2 : Discrete Fourier Transform : 08
Discrete Fourier Transform, Existence of DFT, Rmbps of DFT, sampling of continuous
signal, Analog to digital conversion, Nyquist r&ealiasing problem, anti aliasing, Pulse
Sampling, Circular convolution, Fast Fourier Tramsf (FFT), DIT, DIF and their
comparison.

Unit 3 : Z-transform ; 10
Z-transform, properties of ZT, inverZ&, Poles & Zeros, discrete time signal,

properties of ZT, Difference equation using ZT,regentation of discrete system difference

equations.

Unit 4: Design of digital FIR filter : 10
Realization of digital linear systerdeal filters, signal bandwidth and system

bandwidth, filter categories, system function digital filter, combination of filter section,

implantation of digital filter using system funatio Methods for design of FIR Filter,

realization of FIR filter, FIR filter design usin€aiser window

Unit 5: Design of digital lIR filter : 09
Methods for design of IIR Filter, Bikar transformation IIR filter, impulse

invariance method, Design of Butterworth digitétefi, realization of IIR filter.

Reference Books:

Introduction to DSP — Proakis, Pearsons Edn.

Discrete Time Signal Processing — Oppenhiem & Sohaf
D.S.P - Pallan Technova Publications

D.S.P. — Luedmon.

PN PE
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Class - M. Sc.-ll
Semester Il
Subject . Electronics

Paper Code : HCT3.2

Paper X- Advanced Digital Systems Design with VHDL

Unit:1 VLSI Devices : 7
Programmable Logic Devices, PLA, PAL, CPLD, and PR@rchitecture of Programmable
Logic Devices, Concepts of Macro Cells, CLBs, PShserconnect lines, IOBs, ISP, IP
Cores, General block diagrams Xilinx Spartan Ill

Unit-2 : Introduction to Hardware description Language. 10
a) Introduction: Introduction to Computer-aided design tools forgitdl systems.
Introduction to EDA tool, 10 pin configuration, dgs implementation, synthesis,
behavioral. Programming the devices.
b) Hardware Description Languages : Concept of Hardware description Languages.
Introduction to VHDL, data objects, classes anthdgpes, Operators, Overloading,
logical operators. Types of delays Entity and Aretture declaration.

Unit-3 : VHDL Statements: 10
a) Assignment statements, sequential statements awkgs, conditional statements, case
statement Array and loops, resolution functionsckBges and Libraries, concurrent
statements. Structural Modelling, component detitarastructural layout and generics.
b) Examples on digital circuit design

Unit-4 : Combinational Circuit Design: 8
VHDL Models and Simulation of combinational ciralisuch as Multiplexers,
Demultiplexers, encoders, decoders, code convedensparators, implementation of
Boolean functions etc.

Unit-5 : Sequential Circuit Design: 5
Models and Simulation of Sequential Circuits SRifigisters, Counters etc

Unit -6 : Prototyping and case studies: 5
a) Design with CPLDs and FPGAs : Programmable logdads : PLAs, PALs, CPLDs
and FPGA. Design implementation using CPLDs andA$G
b) Examples on digital circuit design

Reference Books:
1. A VHDL Synthesis Primer J. Bhaskar BS Publicatibtyslerabad.
2. Digital System Design using VHDL: Charles. H.RofWS (1998)
3. Fundamental of digital Logic Design with VHDL — $t&n Brown and Zvonk Vranesic 2
ed TMH New Delhi.
4. VHDL-Analysis & Modelling of Digital Systems: Nava#; McGraw Hill.
5. VHDL by Douglas L. Perry, Mc Graw Hill Publications
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Class : M. Sc.-ll
Semester 41l
Subject . Electronics

Paper Code : SCT3.1
Paper-XI: (ESI) : ARM Microcontroller and Systddesign

Unit | Fundamentals of ARM Microcontrollers: 01
Introduction to ARM microcontroller, ™M Core Philosophy, Bus Architecture,
AMBA Bus, AHB, APB, Registers, Current programtstaregister(CPSR), Saved program
status register(SPSR), Stack pointer, Link regisModes of processor , States of the
processor, ISA, Pipelining register , Current pamg status register(CPSR), Saved program
status register(SPSR), TDMI, Interrupts and Exceysti Interrupt latencies. Nomenclature of
ARM families.

Unit Il Instruction Set of ARM Microcontrollers: 10
ARM instruction set architectures, Barrel shiftddata Transfer Instructions,
Arithmetic and Logical, multiply instruction, SWIThumb Instruction set, Jazzele
Instructions, comparison of ARM, Thumb and Jaz8k. Cortex series and its features.

Unit: 1ll Architecture of LPC 2148 : 5
Block diagram of LPC2148, Pin Description, On-Cmpmory, memory map, GPIO,
clock and timing , power control modes,.

Unit: IV On chip peripherals of LPC 2148 : 10
On chip peripherals, Programming with ADC, DAC, BMcontroller, UART, Timer
/Counter, Real time clock ,Watchdog timer, PWM, CANd Ethernet, 12C mode, USB
host/slave.

Unit: V ARM LPC 2148 based embedded system develomnt : 10
ARM based embedded system design, clock circiggtreircuit, power supply, IDE
SCARM, Examples in embedded C programming. Inténtpof LED, Relay, Optocouplers
etc. Development of Embedded system for tempexaturmidity, pH , displacement etc.
measurements.

Reference Books:
1. ARM System Developers Guide- A. N. Sloss, D. Sy&é&s. Wright —Elsevier (2004)
2. ARM System on Chip Architecture- Steve, Furber BeaEducation, 2013

3. Product data sheet of LPC 2148.
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Paper Code : SCT3.2

Paper-XI: (ESI) :Internet of Things (I0T)

Unit 1: Introduction to Internet of Things (IoT) 10
Internet of Things (loT), Definition, concept, Chateristics, Block diagram and
Architectural view, Things in 10T, Sensor TechrptpActuators, Domestics 10T, Industrial
loT and Automotive loT, Physical Design of 10T, Iddrotocols, Logical design of loT,
functional blocks, communication model, ComparisbhmoT with WSN. Difference between
loT and M2M.

Unit 2: Design Principles for Web connectivity 10
Introduction, Web communication protocols for cocteel Devices, Network using
Gateways, SOAP, REST, HTTP and Websockets. Intebaeted communication, IP
addressing in the 10T, MAC and PHY layers for loT.

Unit 3 : Data collection, Storage and Computing usig cloud platform 5
Introduction, Cloud computing paradigm for dataledion, storage and computing, Cloud
service model, Nimbits platform.

Unit 4 Prototyping of Embedded Devices for loT 10
Introduction, Basic block diagram, Prototype hardeir 10T, Connectivity of the device to
Internet or cloud. Development of embedded softi@rénternet and cloud services.

Unit 5: loT Case Studies 10
Development of loT system for following applicatgn
1. loT for smart home.

2. 10T for smart city Streetlights controlling
3. 10T for environmental monitoring and agriculturpipdications
4. 10T for medical application and patient monitoring

ReferenceBooks:

1. Internet of Things, Architecture and Design Prihesp- Raj Kamal, McGraw Hill Education,
Chennai, 2017

2. Internet of Things, A Hands-on Approach- Arshdeg@a and Vijay Madisetti, University
Press, (India) 2017.

3. Internet of Things, Key Applications and Protocdlivier Hersent, David Boswarthick and
Omar Elloumi, Wiley Student Ediation, 2012.
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Paper Code : OET3.1

Paper-XIl: (ESI) : Medical Instrumentation

Unit 1. Bioelectric signal and electrodes
Sources of bioelectric potentials, Electrode-tisguterface, Polarization, Skin contact
impedance, Motion artefacts, Electrode for ECG,E#@ EMG, Electrical conductivity
of electrode jelly and creams.
The Nernst equation. Potentiometric sensors, ampatra sensors, chemical biosensors,
Blood-Gas sensors, pH, pOetc., Non-invasive Blood gas sensors, Blood-Glaco
Sensors.

Unit 2. Cardio-vascular system and Measurement 9)
The heart and cardio-vascular system, The Engimgeniodel of the Heart, Measurement
of ECG, Concept of blood pressure, blood flow ardrhsound, Measurement of blood
pressure, blood flow and heart sound.

Unit 3. Monitoring Systems (9)
Electroencephalograph (EEG), Electromyograph (EMBgdside patient monitoring
system, Central monitoring system, Measurementeafrthrate and pulse rate. Use of
WSN technology in central monitoring system.

Unit 4. Modern Diagnostic and Imaging Instruments (10)
Temperature measurements, Basis of Diagnosticologgyi, Ultrasonic measurements
and diagnosis, Basic principles and general arctiite of modern imaging systems,
General architecture of x- ray Machine, Magnetis&ance System (MRI). Medical use
of radioisotopes.

Unit 5. Safety of Patient (5)
Electric shock hazards, Leakage current, Electsafgty analyser, Testing of biomedical
equipment.

Reference Books:

1. Handbook of Biomedical Instrumentation, -R.S. Khaung 2.d edition, TMH, New Delhi

Reprint 2007

Introduction to Biomedical Equipment Technology-Garr & J.M. Brown, PHI 1993.

3. Medial Instrumentations: Application and designG.JVebster, @ Edition, John Wiley &
Sons, 2004.

4. Biomedical Instrumentation and Measurements —CrdmWibell & Pfeiffer, PHI 2d4Ed.

N
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Class : M. Sc.-ll
Semester 41l
Subject . Electronics

Paper Code : OET3.2
Paper-XII: (ESI) :Programming with Verilog HDL

Unit 1: Fundamentals of Verilog HDL 12
Design flow, operators, data types, modules antspor
Gate-level modelling: gate types and gate delays,
Dataflow modelling: Continuous assignments, delaypressions, operands, operator types.
Behavioral modelling: Structured procedures, Pracadassignments, Timing controls,
conditional statements, Multiway branching, Loopegential and parallel blocks, generate
blocks, Tasks and functions

Unit 2. Combinational Logic Design 10
Introduction to combinational circuits, NAND-NORr&ttures, comparator, code converters,
multiplexers, demultiplexers, encoder and decodefsjority encoders, parity
generator/checker,arithmetic circuits (full addal, subtractor) 4-bit ripple adder, ALU
(VERILOG models of above combinational circuits)

Unit 3. Sequential Logic Design 12
Introduction to sequential circuits, Flip Flops (Dand M-S JK)
Counters: synchronous and asynchronous 4-bit cegynip/down counter,
Registers: various types of registers, ring coydi@nnson counter
Finite State Machine (FSM) Design: Mealy and Mostae machines.
(VERILOG Models and Simulation of above Sequer@imtuits)

Unit 4 Advanced Verilog issues 11
Timing and delays: Types of delay models, Timingalts, Delay back-annotation,User
defined primitives (Combination and sequentialjpgfamming language interface: Linking
and invocation, Internal data representation, Pibraty routines. Verilog synthesis,
Synthesis design flow

Reference Books:
1. Verilog HDL; A Guide to Digital Design and Synthgedly Samir Palnitkar, Pearson Education, 2nd
edition, 2003.
2. Verilog HDL synthesis; A Practical Primer by J.&8kar, Star Galaxy Publishing, 1998.
3. Digital System Design with VERILOG Design by Steptgrown, Zvonko Vranesic, TMHnd Edn,
2007.
4. Advanced Digital Design with the Verilog HDL by M. Ciletti, PHI. 2009
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Class : M. Sc.-ll
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Paper Code : SCT3.1
Paper-XI: (CE) : ARM Microcontroller and Systédesign

Unit | Fundamentals of ARM Microcontrollers: 01
Introduction to ARM microcontroller, ™M Core Philosophy, Bus Architecture,
AMBA Bus, AHB, APB, Registers, Current programtstaregister(CPSR), Saved program
status register(SPSR), Stack pointer, Link regisModes of processor , States of the
processor, ISA, Pipelining register , Current pamg status register(CPSR), Saved program
status register(SPSR), TDMI, Interrupts and Exceysti Interrupt latencies. Nomenclature of
ARM families.

Unit Il Instruction Set of ARM Microcontrollers: 10
ARM instruction set architectures, Barrel shiftddata Transfer Instructions,
Arithmetic and Logical, multiply instruction, SWIThumb Instruction set, Jazzele
Instructions, comparison of ARM, Thumb and Jaz8k. Cortex series and its features.

Unit: 1ll Architecture of LPC 2148 : 5
Block diagram of LPC2148, Pin Description, On-Cmpmory, memory map, GPIO,
clock and timing , power control modes,.

Unit: IV On chip peripherals of LPC 2148 : 10
On chip peripherals, Programming with ADC, DAC, BMcontroller, UART, Timer
/Counter, Real time clock ,Watchdog timer, PWM, CANd Ethernet, 12C mode, USB
host/slave.

Unit: V ARM LPC 2148 based embedded system develomnt : 10
ARM based embedded system design, clock circiggtreircuit, power supply, IDE
SCARM, Examples in embedded C programming. Inténtpof LED, Relay, Optocouplers
etc. Development of Embedded system for tempexaturmidity, pH , displacement etc.
measurements.

Reference Books:
1. ARM System Developers Guide- A. N. Sloss, D. Sy&é&s. Wright —Elsevier (2004)
2. ARM System on Chip Architecture- Steve, Furber BeaEducation, 2013

3. Product data sheet of LPC 2148.
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Paper Code : SCT3.2
Paper-Xl. (CE) : Optical Fiber Communication

1. Fundamentals of Optical Fiber Communications 15
Optical spectral Bands, fundamentals of data comoation concepts, analog and
digital signal, Major elements of optical fiber comnication systems, Nature of light
polarization of light, propagation mechanism. Camgion and working principle of optical
fiber, Types of optical fiber, Numerical aperture, Pulpeead due to material dispersion, loss
mechanism, modes in steps and grade index fiber.

2. Optical Transmitters & Receivers 6
Fundamentals of optical transmitter & receivergif2il signal transmission, Error
sources, Receiver configuration, Receiver perfoomaan Receiver sensitivity, Analog
receivers

3. Fundamentals of WDM 8
Operational principles of WDM, Classification of M, WDM standards, Dense
WDM, Applications of WDM based systems

4. Optical Amplifiers 9
Basics of optical amplifiers, Types of optical @ifiers, Semiconductors optical
amplifiers, High impedance FET amplifiers, Prearfimgais Powers amplifiers, Architecture of
EDFA , Power conversion, Efficiency & Gain

5. Optical Fiber System performance 7
Performance measurement parameters, Measuremantlasis, Optical power
measurements, Fiber characterization, Types of edsgn, Dispersion measurements,
Attenuation measurements, Eye diagram tests, Opt8@ectrum Analyzer, Optical
Reflectometer

Reference Books:
1. Optical Fiber Communication by A. Selvarajan S Ead T Srinivas, TMH, 2003.

2. Optical Fiber Communication by Gerd Keiser, Thimit®bn MGH , 2000.
3. Optical Fiber Communication by Gerd Keiser, Fouttition TMH , 2009.
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Paper Code : OET3.1

Paper-XIl: (CE) : Digital Communication

Unit 1: Fundamentals of the Signal and Analysis 10
The signal, Types of the signal, Elementthef Digital Communication Systems, Digitization
of the signals, sampling and quantization, Sharsm@iiannel Capacity Theorem. Power &
Energy of the sampling signals

Unit 2: Digital Communication Techniques- 12
Digital Communication Design Requirements, PWMIVRPCM, delta modulation, adaptive
delta modulation, ASK, FSK, PSK, QAM, Modems,

Unit 3: Baseband Transmission- 8
Analog base band Transmission, Digital base bam$mission. The receivers

Unit 4: Coding Techniques- 10
Introduction to the Coding, Alpha - Numeric codifarity Check Coding, Hamming Code,
Concept of Systematic Code, RZ, NRZ, Manchestee cAtI, Error Detection and Error
Correction.

Unit 5: Advanced Digital Communication Systems- 5
Satellite Communication, Telephone, Cellular Plspmrual Tone Multi Frequency (DTMF)
dialing, Integrated Services Digital Network (ISDN)

Recommended Books:

Analog and digital communication system - M. S. &od" Edition, Shroff publishers

Modern digital and analog communication systems P.B.athi. 3' Edn. Oxford.

Digital Communication- J.S. Katre

Digital communication fundamentals and applicatierssalar, Pabitra Kumar Ray“Edn.
Communication techniques for digital and analogalg — M. Kanefsky, John Wiley and Son.
Digital communication — S. K. Khedkar. Technova IR&lting House First Edition.

oukhwnhE
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Paper-XIl: (CE) : Programming with Verilog HDL

Unit 1: Fundamentals of Verilog HDL 12
Design flow, operators, data types, modules antspor
Gate-level modelling: gate types and gate delays,
Dataflow modelling: Continuous assignments, delaypressions, operands, operator types.
Behavioral modelling: Structured procedures, Pracadassignments, Timing controls,
conditional statements, Multiway branching, Loopegential and parallel blocks, generate
blocks, Tasks and functions

Unit 2. Combinational Logic Design 10
Introduction to combinational circuits, NAND-NORr&ttures, comparator, code converters,
multiplexers, demultiplexers, encoder and decodefsjority encoders, parity
generator/checker,arithmetic circuits (full addal, subtractor) 4-bit ripple adder, ALU
(VERILOG models of above combinational circuits)

Unit 3. Sequential Logic Design 12
Introduction to sequential circuits, Flip Flops (Dand M-S JK)
Counters: synchronous and asynchronous 4-bit cjntp/down counter,
Registers: various types of registers, ring coydi@nnson counter
Finite State Machine (FSM) Design: Mealy and Mostae machines.
(VERILOG Models and Simulation of above Sequer@imtuits)

Unit 4 Advanced Verilog issues 11
Timing and delays: Types of delay models, Timingakts, Delay back-annotation,User
defined primitives (Combination and sequentialjpgfamming language interface: Linking
and invocation, Internal data representation, Pibraty routines. Verilog synthesis,
Synthesis design flow

Reference Books:
1. Verilog HDL; A Guide to Digital Design and Synthgedly Samir Palnitkar, Pearson Education, 2nd
edition, 2003.
2. Verilog HDL synthesis; A Practical Primer by J.&8kar, Star Galaxy Publishing, 1998.
3. Digital System Design with VERILOG Design by Steptgrown, Zvonko Vranesic, TMHnd Edn,
2007.
4. Advanced Digital Design with the Verilog HDL by M. Ciletti, PHI. 2009
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Paper-XI: (VD) : CMOS Design Technologies

Unit:1. Basic of MOS Transistor 10
Physics of semiconductors, MOS transistor, pMOSO@Venhancement transistors, 1d-VDS
relationship, Threshold voltage equation, MOS dedesign equations, Second-order effects,
DC characteristics, Static load MOS inverters.

Unit:2 Design of the CMOS 10
Basic CMOS technology, CMOS process flow, Waferagleg, Lithography, Thermal
oxidation, Diffusion, lon Implantation, Etching, Maial used for MOS device fabrication,
the n-well, p-well twin tube process. Interconnastl circuit elements, Layout design rules,
Lambda rule and micron rule, W/L ratio, Latch upllpup to pull down ratio, Switching
characteristics, Transistor sizing, Power dissgugtiCharge sharing, Design margining,
Scaling of device dimensions.

Unit:3 CMOS Circuit and Logic Design: 10
CMOS Logic Gate Design, Design of simple logic gatélocking strategies, 1/0O Structures,
Transmission gate, Stick diagrams and layoutgissfor CMOS NAND, NOR gates, 2
input Multiplexer, Cell based design methodologtandard cell, compiled cell, microcells,
megacells, semi-custom design flow.

Unit:4 Fundamentals of Computer aided design: 15

The Characteristics of Digital Electronic DesigndaRepresentation issues,
Design abstraction , Hierarchy Views, ConnectivBpatial Dimensionality, Design
Environments, System Level, Algorithm Level, Comenh Level, Layout Level,
Design flow,Design Flow: Schematic Entry, HDL, Synthesis, Medifion, Implementation,
Design Hand-off, ¥ diagram, Simulation, Synthesis, Physical levelLRevel, Floor
Planning, Placement and Routing,

Reference Books:

1. Silicon VLSI technology Fundamentals, Practicing amodeling, J. D. Plummer, M. D. Deal
and P.B. Griffin, Pearson, 2013.

2. Principles of CMOS VLSI Design: A Systems PerspectiNeil H. E. Weste, Kamran
Eshraghian Pearson Education’ ,i&l. 2002.

3. Design of Analog CMOS Integrated Circuits, B. RazawH, 2013.

4. Computer Aids for VLSI Design, Second Edition, &eW. Rubin
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Paper-XI: (VD) : Internet of Things (IoT)

Unit 1: Introduction to Internet of Things (IoT) 10
Internet of Things (loT), Definition, concept, Chateristics, Block diagram and
Architectural view, Things in 10T, Sensor TechrptpActuators, Domestics 10T, Industrial
loT and Automotive loT, Physical Design of 10T, Iddrotocols, Logical design of loT,
functional blocks, communication model, ComparisbhmoT with WSN. Difference between
loT and M2M.

Unit 2: Design Principles for Web connectivity 10
Introduction, Web communication protocols for cocteel Devices, Network using
Gateways, SOAP, REST, HTTP and Websockets. Intebaeted communication, IP
addressing in the 10T, MAC and PHY layers for loT.

Unit 3 : Data collection, Storage and Computing usig cloud platform 5
Introduction, Cloud computing paradigm for dataledion, storage and computing, Cloud
service model, Nimbits platform.

Unit 4 Prototyping of Embedded Devices for loT 10
Introduction, Basic block diagram, Prototype hardwir 10T, Connectivity of the device to
Internet or cloud. Development of embedded softi@rénternet and cloud services.

Unit 5: loT Case Studies 10
Development of loT system for following applicatgn
1. loT for smart home.

2. 10T for smart city Streetlights controlling
3. 10T for environmental monitoring and agriculturpipdications
4. 10T for medical application and patient monitoring

ReferenceBooks:

1. Internet of Things, Architecture and Design Prihesp- Raj Kamal, McGraw Hill Education,
Chennai, 2017

2. Internet of Things, A Hands-on Approach- Arshdeg@a and Vijay Madisetti, University
Press, (India) 2017.

3. Internet of Things, Key Applications and Protocdlivier Hersent, David Boswarthick and
Omar Elloumi, Wiley Student Ediation, 2012.
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Solapur University, Solapur

Class : M. Sc.-ll
Semester 41l
Subject . Electronics

Paper Code : OET3.1

Paper-Xll: (VD) : CMOS Analog Circuit Design

Unit 1. Fundamentals CMOS Analog Design: 07
Need of analog Integrated circuit design, Sin§age Amplifiers, CS
amplifier, Large signal model, small signal mod&lCMOS.
Unit 2: Analog CMOS circuit elements 08
MOS Switch and its characteristics, MOS ResisMOS Capacitors, MOS
Diode, Current sink and current source circuitsfrént mirrors, passive and active
current mirrors. References for Analog MOS citgliVoltage and Current reference,
Band gap reference.
Unit 3:CMOS Amplifiers 10
CMOS amplifiers, frequency response of CMOS angplifCascode amplifier,
class A Amplifiers, Push-pull CS amplifier, differteal amplifier.
Unit 4:CMOS Operational Amplifiers 10
Design of CMOS OP Amps, Single stage Op amp, Bbbalgram of two stage
Op amp, Op am design requirements, Concept of Hegformance CMOS op amp,
CMOS open loop Comparator.
Unit 5:Switched Capacitor circuits 10
Basic principle of switching capacitor, Resistonulation, series capacitor and
parallel capacitors, effect frequency and phaseladfk, switch capacitor amplifiers,
inverting, non-inverting, summing amplifiers, fdience amplifier, Integrator,
differentiator, Low pass filter.

ReferenceBooks:

1. CMOS Analog Circuit Design, P. E. Allen, D. R. Hellg, International students edition
Oxford, 2009

2. CMOS Analog Circuit Design, P. E. Allen, D. R. Helg, Indian students edition Oxford,
2013

3. Design of analog CMOS integrated circuits, B. RazaMH, 2013

4. CMOS Circuit design layout and simulation, R. Jk&a H. W. Li and D. E. Boyce, PHI,
2005
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Solapur University, Solapur

Class : M. Sc.-ll
Semester 41l
Subject . Electronics

Paper Code : OET3.2
Paper-XIl: (VD) : Programming with Verilog HDL

Unit 1: Fundamentals of Verilog HDL 12
Design flow, operators, data types, modules antspor
Gate-level modelling: gate types and gate delays,
Dataflow modelling: Continuous assignments, delaypressions, operands, operator types.
Behavioral modelling: Structured procedures, Pracadassignments, Timing controls,
conditional statements, Multiway branching, Loopegential and parallel blocks, generate
blocks, Tasks and functions

Unit 2. Combinational Logic Design 10
Introduction to combinational circuits, NAND-NORr&ttures, comparator, code converters,
multiplexers, demultiplexers, encoder and decodefsjority encoders, parity
generator/checker,arithmetic circuits (full addal, subtractor) 4-bit ripple adder, ALU
(VERILOG models of above combinational circuits)

Unit 3. Sequential Logic Design 12
Introduction to sequential circuits, Flip Flops (Dand M-S JK)
Counters: synchronous and asynchronous 4-bit cegynip/down counter,
Registers: various types of registers, ring coydi@nnson counter
Finite State Machine (FSM) Design: Mealy and Mostae machines.
(VERILOG Models and Simulation of above Sequer@imtuits)

Unit 4 Advanced Verilog issues 11
Timing and delays: Types of delay models, Timingakts, Delay back-annotation,User
defined primitives (Combination and sequentialjpgfamming language interface: Linking
and invocation, Internal data representation, Pibraty routines. Verilog synthesis,
Synthesis design flow

Reference Books:
1. Verilog HDL; A Guide to Digital Design and Synthgedly Samir Palnitkar, Pearson Education, 2nd
edition, 2003.
2. Verilog HDL synthesis; A Practical Primer by J.&8kar, Star Galaxy Publishing, 1998.
3. Digital System Design with VERILOG Design by Steptgrown, Zvonko Vranesic, TMHnd Edn,
2007.
4. Advanced Digital Design with the Verilog HDL by M. Ciletti, PHI. 2009
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Solapur University, Solapur

Class - M. Sc.-ll
Semester IV
Subject . Electronics

Paper Code : HCT4.1

Paper Xlll - Microwave Devices, Antennas and Measurements

Unit 1 Introduction (08)
Microwave spectrum, Microwave applications, Elecand magnetic fields, Field in Conductors
and Insulators, Maxwell's Equations and Boundarynditions, Wave propagation in perfect
insulators, Wave polarization, Wave propagation limperfect Insulators and Conductors,
Reflections at Conducting and Dielectric Boundaries

Unit 2 Microwave Transmission Lines (08)
Transmission-Line Equations, Solutions of Transmisdine Equations, Reflection Coefficient,
Transmission Coefficient, Standing Wave, Standingvé/ Ratio, Line Impedance, Line
Admittance, Smith Chart, Single-Stub Matching, DieuBtub Matching, Microwave Coaxial
Connectors

Unit 3 Microwave Tubes and Transferred Electron Deices (TEDS) (06)
Klystrons, Multicavity Klystron Amplifiers, ReflexKlystrons, Helix Traveling-Wave Tubgs
Magnetron Oscillators, Gunn-Effect diodes — GaAsldi RWH theory, LSA Diodes, InP Diodes

Unit 4 Microwave Waveguides and Components 10)
Rectangular waveguides, Rectangular-Cavity Resond&o Factor of a Cavity Resonator,
Waveguide Tees, Magic Tees, Rat-Race Circuits, €&srrbends, twists, Directional Couplers,
Circulators and Isolators, Terminations and Attdéorsa

Unit 5 Microwave Antennas (05)
Slot and Microstrip Antennas, Horn Antennas, Refleéntennas
Unit 6 Microwave Measurements (08)

Detection of Microwave power- Crystal rectifiersty€tals as Low-level Detectors, Crystals as
Converters, Crystal Holders, Microwave Power Measwents-Bridge Circuits, Thermistor
parameters, Operation of Thermistor in a Bridgec@fr Thermistor Mounts, Measurement of
VSWR-Standing Wave Detector, Techniques in Standiage Detector Measurements
Reference Books

1. Peter A. RizziMicrowave Engineering: Passive Circuitdew Delhi : PHI, 2001

2. Samuel Y. LiaoMicrowave Devices and Circuitdlew Delhi : PHI, 2001

3. Rajeswari Chatterjeédntenna Theory and PracticBlew Delhi : New Age International (P)
Ltd. Publishers, 2000

4. Edward L. GinztonMicrowave Measurementdlew York : McGraw-Hill Book Company,
Inc., 1957

5. Carol G. Montgomery, Ed.Techniques of Microwave Measuremevigl.1. New York :
Dover Publications, Inc.,1966
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Solapur University, Solapur

Class : M. Sc.-ll
Semester Vv
Subject . Electronics

Paper Code : HCT4.2

Paper XIV- Networking and Data Communication

1. Introduction to Networking 4
Data communication. Networks- Topology & Categerief Network. Network
Models- OSI & TCP/IP- Layered architecture, Funeti@f layers & Addressing.

2. Physical Layer 12
Data transmission- Analog & Digital. Multiplexing Spreading, Transmission

media- Guided & Unguided. Transmission Impairme8tyitching- Circuit switched,
Datagram & Virtual switched. Structure of switch.otem Standards, Digital Subscriber

Line (DSL)

3. Data Link Layer 12
Data link control- Framing, Flow & Error contrdétyotocols (Simplest, Stop-and-Wait
ARQ, HDLC, PPP). Wired LANs- Standard Ethernet,dge Ethernet, Switched Ethernet,
Full-Duplex Ethernet. Wireless LANs- IEEE 802.11u&ooth. Connecting Devices- Hubs,
Repeater, Bridges, Routers, Gateway. SONET, ATM

4. Principles of Internetworking 10

IP Address- IPv4, IPv6.
Internet Protocols- IPv4, IPv6, Dual Stacking, Teinmg, Header Translation.

Address Mapping, Error reporting, Multicasting, Dely, Forwarding, Routing.
Connection oriented & Connectionless Network, UBEFT Congestion Control, Quality of
Service.

Domain Name System- Name space, Domain Name spasgibution of Name
Space, DNS in the Internet.
Remote Logging, Electronic Mail (SMTP), File TraasfWWW, HTTP

5. Security 7
Cryptography, Network Security- Security Servicedlessage Confidentiality,

Message Authentication, Digital Signature, Entitytiientication.
Security in the Internet- IPSecurity (IPSec), wiads

Reference Books
1. Data Communication & Networking by B.A. ForouzeH.
2. Computer Networks by A.S. Tanunbaum, PHI.
3. Data & Computer Communications by W. Stalling PHI.
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Solapur University, Solapur

Class - M. Sc.-ll
Semester IV
Subject . Electronics

Paper Code : HCT4.3
Paper-XV:Nanoelectronics

Unit 1: Fundamentals of nanoelectronics 12
Introduction to nanotechnology and nanoelectroniogacts, Limitations of conventional
microelectronics. Introduction to methods of fahtion of nano materials-different
approaches. Atomic structure , molecules andgsanergy, molecular and atomic size,
surface and dimensional space Molecular Nanoteolyol

Unit 2: Quantum electronics 12
Quantum mechanical coherence, Quantum wells, vares dots, basic properties of two
dimensional semiconductor nanostructures, squaaatqm wells of finite depth, parabolic
and triangular quantum wells, quantum wires andntiia dots Semiconductor quantum
nanostructures and super lattices — MOSFET strestudeterojunctions, Quantum wells,
modulation doped quantum wells, multiple quantumllsyEransport of charge in
Nanostructures under Quantum electronics deviceRjQExample of QDM: Short channel
MOS transistor, Split gate transistor, Electron avansistor, Electron spin transistor,
Quantum cellular automata, Quantum dot array.

Unit 3: Nanostructured Devices 15
Tunnelling elements: tunnelling effect and tunmglielements, tunnelling diode (TD),
Resonant tunnelling diode (RTD), three terminald®@sit tunnelling devices; Technology of
RTD; Digital circuit based on RTD: memory applicats, logic devices, dynamic logic
devices; Digital circuit based on RTBT: MOBILE, éshold gate, multiplexer, Single
electron transistor(SET), Principle of SET: CoulbrBlockade, performance of SET,
technology, SET circuit design: wiring and drivdmgic and memory circuit, Comparison of
FET and SET circuit design

Unit 4. Fundamentals of Organic Semiconductors: 06
Organic semiconductors, realization of Energy bamdsorganic semiconductor carbon
nanomaterials, nanotubes and fullerenes, Organi, LE

Reference Books

1. J.M. Martinez-Duart, R.J. Martin Palma, F. Agulleidgia: Nanotechnology for Microelectronics and

optoelectronics, Elsevier, 2006.

W.R. Fahrner: Nanotechnology and Nanoelctronicsingpr, 2005

K. Goser, P. Glosekotter, J. Dienstuhl: Nanoeleit®and nanosystems, Springer 2004.

Michael Wilson, Kamali Kannangara, Geoff Smith, Miceeélimmons and BurkhardRaguse, Nanotechnology:

Basic Science and Emerging Technologies, Chapman & IB&IC, 2002

5. T.Pradeep, NANO: The Essentials — Understanding Neraszand Nanotechnology, TMH, 2007

6. Rainer Waser (Ed.), Nanoelectronics and Informatiorhfielogy: Advanced Electronic Materials and Novel
Devices, Wiley-VCH, 2003
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Solapur University, Solapur

Class : M. Sc.-ll
Semester Vv
Subject . Electronics

Paper Code : SCT4.1

Paper -XVI: (ESI) :Mechatronics and Industrial Automation

Unit 1. Introduction to Mechatronics: 10
Introduction to Mechatronics, design Process, &gysimodeling of the system measurement
systems, control systems, Open and closed loopragstexamples on mechatronics systems,
Real Time Mechatronics systems, advantages andwdistages of mechatronics systems,
Applications of mechatronics systems .

Unit 2. Fundamentals of Programmable Logic Contrders : 10
Architecture of programmable controllers, Standk€’s, IO modules and their
characteristics, Memory, processor, Serial Comnatign, Power supply, PLC Devices,
Switches, Relays, Coils, standard Symbols.

Unit 3. Programming of Programmable Logic Controllers : . 8
Concept of programming of the PLC, PLC’'s instroet, PLC programming, ladder
diagram, programming for ON-OFF inputs and ON-@F#puts, Boolean algebra and PLC
programming. Design of Ladder diagrams for prooesgrol description.

Unit 4. Components and functions of Programmable agic Controllers : 8
Components of the PLC, Registers, Timers, Countgiithmetic functions, Master Control
relay, Sequencer functions.

Unit 5. Industrial Automation 4
Concept of industrial automation, Centralized &mstributed control systems Centralized
Control system(CCS): Basic Architecture, advantagebmitations Distributed Control
System(DCS): Introduction, Basic architecture of)Qlisplay unit, DCS communication.

Unit 6. The SCADA: 5
Introduction to SCADA, SCADA Architecture, typed 8&CADA system Monolithic
SCADA Systems Distributed SCADA Systems NetvedrlSCADA Systems, the RTU,
SCADA Protocols (Modbus / Profibus),

Books:

1. Mechatronics Electronic control system in mechdrdoa Electrical Engineering- W. Bolton,
Pearson, 2013.
Mechanotronics Integrated Mechanical Electronicst@&ps, K. P. Ramchandra, G. K.
Vijayaraghavan and M. S. Balasundaram, Wiley In2(4,2.
Mechatronics System Design, Devdas Shetty and Richardl® Kengage Learning, 2012
Programmable logic controllers: Principles & apations- Webb & Reis (PHI)
Introduction to Programmable logic controllers- gddunning, Thomson learning
Industrial Instrumentation & control%ed. —S K Singh(TMH)
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Solapur University, Solapur

Class : M. Sc.-ll
Semester Vv
Subject . Electronics

Paper Code : SCT4.2
Paper-(ESI) : XVI : Programming with Python

Unit 1: Introduction to Python 5
Python, Features of Python, Execution of a Pythayiam, Flavors of Python Structure of
Python program, Comparisons between C and Pythamp@risons between Java and
Python, writing a program in python.

Unit 2: Data types and Operators in Python 10
Data types in Python: Built-in data types, bool Data type, Sequence$ython, Sets,
Literals in Python, Determining the Data type ofVariable, User-defined Data types
Constants in Python, Identifiers and Reserved words
Operators in Python: Arithmetic, logical, Boolean, Bitwise Operatonsembership,
Operator precedence and Associativity.

Unit 3 : Control StatementsandArrays in Python 15
The control statements, if , if ... else, Case,Thedsy While, for, nested loops.
Array in Python: Advantages of Arrays, Creating an Array, Impagtihe Array Module,
Indexing and Slicing on Arrays, Processing the ygraTypes of Arrays,Working with
Arrays using numpy, Creating Arrays using arraliispace, logspace, arange() Function,
Creating Arrays using zeros() and ones() Functidisiensions of Arrays, Attributes of an
Array, The reshape() Method, The flatten() Methodrkihg with Multi-dimensional Arrays

Unit 4 Functions and Files in Python 10
Difference between a Function and a Method, Definen Function, Calling a Function,
Returning Results from a Function, Returning Migipalues from a Function,Functions are
First Class Objects, Pass by Object Reference, &oamd Actual Arguments, Positional
Arguments, Keyword Arguments, Recursive Functidmgnymous Functions or Lambdas.
Files : Types of Files in Python, Opening a Filépsihg a File, Working with Text Files,
Containing Strings, The with Statement Pickle ithBy, The seek() and tell() Methods

Unit 5: Data Structures in Python 5
Structures, Linked Lists, types of link lists, ingen and deletion of nodes, Stacks, Queues

Reference Books
1. Core Python Programming- Dr. R. Nageswara Rao-bteeh Press, 2017
2. LEARNING TO PROGRAM WITH PYTHON- Richard L. Halteramn,
http://www.davekuhlman.org/python_book_01.pdf , 201
3. Core Python Programming, Wesley J. Chun, PHI, 2006
4. A Python Book: Beginning Python, Advanced Pythard &ython Exercises- Dave Kuhlman
www.opensource.org/licenses/mitlicense.ib@13
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Class : M. Sc.-ll
Semester Vv
Subject . Electronics

Paper Code : SCT4.1
Paper -XVI. (CE) : WIRELESS SENSOR NETWORKS

Unit 1. Introduction to Wireless Sensor Networks (8)
Introduction to Wireless Sensor Networks, Architeetof WSN, Types of WSN, Features of
Category —I and Category-l1l WSN, Characteristic8/&N, Architecture of Wireless sensor
Node, End Device, Co-ordinator, FFD, PFD, Stand&/8 nodes, Micaz, Mica2 etc.
Applications of WSNSs,.

Unit 2. Wireless Sensor Network (WSN) Protocols 10
Overview of Communication Protocols for Wirelesstarking (IEEE 802), IEEE 802.15.4
standards, ISM band, modulation techniques, dd&g Network layers for WSN, Physical
layer, MAC layers, Link layer, Application layefstame Format.

Unit 3. The Zigbee Technology : 11
Need of RF modules, the RF module for WSN, CC2%202530, Zigbee, features of the
Zigbee, Architecture of the Zigbee module, Pin deson, On-chip resources of the Zigbee,
serial communication(UART), modes of operation,eldhode, Transmit mode, receiver
mode, Command mode, sleep mode, Unicast, Broadéddt,mode, Programming the
Zigbee, Device addressing, Designing of WS Nodehwifighee modules and AVR
microcontroller

Unit 4. Energy efficient protocol (8)
Network topologies, Star, Mesh, and Ring, Peer+,pEandamental SPR Need of power
saving, Hierarchical protocols, LEACH, PEGASIS, SPTEEN, etc, Performance analysis
of the WSN,

Unit 5. Key management and WSN security issues 4)
Key management and WSN security issues - Energyageament in wireless sensor
networks: Need for energy management, classifinatth energy management, battery
management schemes, transmission power managechemes, system power management
schemes, Location discovery, privacy, integritythaatication, secure localization, secure
aggregation, attacks and defense mechanisms.

Unit 6. Development of WSN 4)
a) for agricultural applications
b) for industrial application
REFERENCE BOOKS:
1. Wireless Sensor Networks technology, protocols and applications, Kazem Sohraby ,
Daniel Minoli, Taieb Znati, Wiley, 2013
2. Handbook of Sensor Networks: Compact Wireless and Wired Sensing Systems, CRC
PRESS Publication, Edited by Mohammad llyas and Imad Maugoub.
3. Datasheet of Zigbee
4. Wireless communication and Networking V K Garg Elsevier, 2009
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Solapur University, Solapur

Class : M. Sc.-ll
Semester Vv
Subject . Electronics

Paper Code : SCT4.2
Paper-XVI: (CE) :Programming with Python

Unit 1: Introduction to Python 5
Python, Features of Python, Execution of a Pythayifam, Flavors of Python Structure of
Python program, Comparisons between C and Pythamp@risons between Java and
Python, writing a program in python.

Unit 2: Data types and Operators in Python 10
Data types in Python: Built-in data types, bool Data type, Sequencedython, Sets,
Literals in Python, Determining the Data type ofVariable, User-defined Data types
Constants in Python, Identifiers and Reserved words
Operators in Python: Arithmetic, logical, Boolean, Bitwise Operatonsembership,
Operator precedence and Associativity.

Unit 3 : Control StatementsandArrays in Python 15
The control statements, if , if ... else, Case,Thedsy While, for, nested loops.
Array in Python: Advantages of Arrays, Creating an Array, Impagtithe Array Module,
Indexing and Slicing on Arrays, Processing the ygraTypes of Arrays,Working with
Arrays using numpy, Creating Arrays using arraliispace, logspace, arange() Function,
Creating Arrays using zeros() and ones() Functidisiensions of Arrays, Attributes of an
Array, The reshape() Method, The flatten() Methodrkihg with Multi-dimensional Arrays

Unit 4 Functions and Files in Python 10
Difference between a Function and a Method, Dedinen Function, Calling a Function,
Returning Results from a Function, Returning Migipalues from a Function,Functions are
First Class Objects, Pass by Object Reference, &oamd Actual Arguments, Positional
Arguments, Keyword Arguments, Recursive Functidimgnymous Functions or Lambdas.
Files : Types of Files in Python, Opening a Filépgihg a File, Working with Text Files,
Containing Strings, The with Statement Pickle ithBy, The seek() and tell() Methods

Unit 5: Data Structures in Python 5
Structures, Linked Lists, types of link lists, ingen and deletion of nodes, Stacks, Queues

Reference Books
1. Core Python Programming- Dr. R. Nageswara Rao-bteeh Press, 2017
2. LEARNING TO PROGRAM WITH PYTHON- Richard L. Halteramn,
http://www.davekuhlman.org/python_book_01.pdf , 201
3. Core Python Programming, Wesley J. Chun, PHI, 2006
4. A Python Book: Beginning Python, Advanced Pythard &ython Exercises- Dave Kuhlman
www.opensource.org/licenses/mitlicense.ib@13
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Class : M. Sc.-ll
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Subject . Electronics

Paper Code : SCT4.1
Paper-XVI: (VD) : Mixed Signal Based SoC Design

Unit-1 Mixed-signal embedded SoC architectures. 12
Basic of CMOS and BiCMOS transistor, Op-Amp desi@oncept of mixed signal design.
Design Issues of Mixed Signal VLSI, Mixed-signalCS@rchitectures. Microcontroller M8C
core. Instruction set. RAM and flash memory systdids. System buses. Interrupt
subsystem. Interrupt Service Routine (ISR). Bootogpam, Static & Dynamic
reconfiguration.

Unit-2 Programmable Digital subsystem. 8
Performance improvement through architecture cugtmion. Profiling. Performance
profiling. PSoC programmable digital building blscktimers, counters, CRC generator,
PWM). Data communication in embedded systems. Seammunication using SPI and
UART.

Unit-3. Continuous Time analog building blocks. 6
Basics of continuous time analog circuits. Pregemtaof basic building blocks, i.e., ideal op
amps, comparators, PGA, Instrumentation amplifiegegrators, etc.

Unit-4. Switched-capacitor analog building blocks. 6
Basics of switched capacitor analog circuits. Rreden of basic building blocks, i.e., ideal
op amps, comparators, gain, integrators, etc. Apptin of Switch-Capacitor circuits.

Unit-5. Delta-Sigma Analog to digital converters. 7
Basics of Delta-Sigma converters (DS). Samplingai@uaation. Oversampling. Noise
shaping. Performance of DS ADC. First-order DS AB€cond-order DS ADC.
Implementation using PSoC. Impact of circuit noaldees on ADC performance.

Unit-6. Design of Mixed signal based system 6
Design of mixed signal based system for
a) Temperature, Humidity and CO2 measurement
b) Interfacing of PIR sensor
c) Touch sensing

Reference Books:

1. Introduction to Mixed signal, Embedded Design A. Dbboli and E. H Currie Cypress
semiconductor corporation (2007)

2. Designers Guide to the Cypress PSoC by Robert ABH®yier

3. CMOS Circuit design, Layout and Simulation, R. akBr, WSE, Willey ( 2009)
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Class - M. Sc.-ll
Semester IV
Subject . Electronics

Paper Code : SCT4.2

Paper-XVI: (VD) : Smart Fusion Technology based System Design

Unit 1.Introduction to Fusion Technology 10
Concept of fusion and smart fusion technology, fuse, Static RAM, EPROM and
EEPROM Technologies Logic modules 1, 2, 3. Shanrgxmansion theorem, Mulplexure
logic as function generator, ASIC Logic cell, Type$ ASIC, ASIC design flow,
Combinational, Sequential, Datapaths, 1/0O celldl Cempilers

Unit 2. Architecture of Smart Fusion device 10
Introduction to customizable System-on-Chip (cSo@xhitecture of SmartFusion Device,
Block diagram of SmartFusion A2F200M3F, Microcotien Subsystem (MSS),
Microcontroller Core, Programmable analog block,ogfammable digital block,
Programmable communication interfaces, FPGA €abiClocking resources, SRAM , User
I/Os, banks and standards . Review of evaluati@mdof Micro-semi cSoC.

Unit 3. Programmable Analog: 10
Features of programmable Analog Compute Engine (AGthalog Front End (AFE),
Features of ADC, DAC, ABPS, Current monitor, Tengpgre Monitor, High-Speed
comparator.

Unit 4.Development tools for Microsemi smatrt fusiordevice. 7
Reconfigurability and dynamic reconfigurability, mept of hardware software co-design,
Design tools for smart fusion devices, design fldwgero SoC, configuration of MSS,
Sinplify, model sim Soft console.

Unit 5. Programmable SoC design with smart fusion 08

Design of system for

a) Temperature measurement.
b) Humidity Measurement

¢) Mobile communication

d) Core of 8051 microcontroller

REFERENCE Books
1. Application Specific Integrated Circuits, MichaghBh, Person Education Asia.

2. Datasheet of SmartFusion Customizable System-op;Chi
3. SmartFusion Microcontroller Subsystem Users Guide,

4. SmartFusion Programmable Analog Users Guide,
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