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Embedded Systems

There are more computers on this planet than there are people, and most of these
computers are single-chip microcontrollers that are the brains of an embedded
system. Embedded systems are a ubiquitous component of our everyday lives. We
interact with hundreds of tiny computers every day that are embedded into our

houses, our cars, our bridges, our toys, and our work.

An embedded system combines mechanical, electrical, and chemical components
along with a computer, hidden inside, to perform a single dedicated purpose.
Embedded systems range from portable devices such as digital watches and MP3
players, to large stationary installations like traffic lights, factory controllers, and
largely complex systems like hybrid vehicles, MRI, and avionics. Complexity varies
from low, with a single microcontroller chip, to very high with multiple units,
peripherals and networks mounted inside a large chassis or enclosure. As our world
becomes more complex, so are the capabilities of the microcontrollers embedded into
our devices. The world, therefore, needs a trained workforce to develop and manage

products based on embedded microcontrollers.

The Need for Executive M.Tech (Executive) in Embedded Systems

Unfortunately, there is a gap between the demand and supply of Embedded Systems

Engineers. Following are the chief reasons behind this gap:

* Undergraduate courses are too generic for addressing issues in this area in a
focused manner.

* There are not many postgraduate courses that focus on hands on practice of
Embedded Systems Design.

*Even if some generic postgraduate programs can be tailored to focus on
Embedded System through electives, professionals working in the industry or
Research and Development establishments do not have the luxury of taking two

years off for pursuing higher studies.



To overcome these gaps M.Tech Programme is proposed with following
objective

The overall educational objective of this course is to provide hands-on experiences of
how embedded systems could be used to solve problems. This course is focused on
giving you real world coding experience and hands on project work. You will learn how
to implement software configuration management and develop embedded software
applications. This will essentiallyfacilitate knowledge creation in the field of Embedded
Hardware, advanced microcontrollers such as ARM, embedded programming

environment and its application.

With these factors in mind, the School of Electronics, Devi Ahilya University, Indore
proposes a course M.Tech (Executive) in Embedded Systems that is flexible and can be
self-paced which spans from 2 to 4 years. This program is exclusively designed to cater
to the needs of working individuals, wherein a candidate is expected to do 80 valid
credit coursesover a period of 2 to 4 years. The special feature of this programme is that
the candidate can register for judicious mix of core courses (offered by department) and
MOOC courses (offered on SWAYAM platform etc.) Typically the ratio of MOOC and
core courses is 1:1 in every semester. Candidates shall have to opt for a minimum of 12
credits in every semester.The classes of core courses will be held over the weekends (or
other timings suitable for working professionals) with each class of 3 hours duration

and 2 hours laboratory.

The examination, evaluation and other related activities would be governed by

Ordinance 14 of Devi Ahilya University.



Curriculum Structure (Tentative®)

Semester | Course Title Course Credits Hours
Type (L-T-P)
Semester I Embedded Microcontrollers Core 4 3-0-2
Advanced Logic Design Core 4 3-0-2
C/C++/Java Programming MOOCH# 4 4-0-0
Introduction to Embedded MOOC# 4 4-0-0
Systems
Minor Project - 4 -
Comprehensive Viva Voce - 4 -
(Virtual Credit)
Total Credit (Semester —1) 24
Semester I | Advanced Embedded Core 4 3-0-2
Microcontroller -ARM
Real Time Systems Core 4 3-0-2
Linux/ Operating Systems MOOCH# 4 4-0-0
Verilog Programming/ FPGA MOOC# 4 4-0-0
Architecture
Minor Project - 4 -
Comprehensive Viva Voce - 4 -
(Virtual Credit)
Total Credit (Semester —IT ) 24
Semester III | Digital Signal Processing Core 4 3-0-2
Python/iOS/ Android MOOCH# 4 4-0-0
Programming
Major Project Phase —1 - 12 -
Comprehensive Viva Voce - 4 -
(Virtual Credit)
Total Credit (Semester —III ) 24
Semester IV | VLSI Design Methodologies Core 4 3-0-2
Wireless Sensor MOOC# 4 4-0-0
Network/Wireless Comp.
Network &loT
Major Project Phase — 11 - 12 -
Comprehensive Viva Voce - 4 -
(Virtual Credit)
Total Credit (Semester -1V ) 24
TOTAL CREDITS 96

*Scheme can be revised by departmental committee
# List of MOOC courses can be revised by departmental committee periodically.
Candidates need to inform the course coordinator about the chosen course and can opt for a
particular MOOC course only after approval from departmental committee.

Note: Above table is a schematic course scheme for a typical 2 year programme. However

candidates can opt for courses in a flexible manner (keeping minimum 12 credits per semester)

spread over 8 semester. Decision of permitted course rest with the departmental committee.







Eligibility Criteria and Admission Process

Duration Min Duration: 2 Years Max Duration: 4 Years

Intake 15

ADMISSION | Admission will be done on the merit basis by the Devi Ahilya University,

Indore

Eligibility 1. The candidate must have a minimum work experience of 2 years in
Industry/R&D organization/Govt. or Private organization and be
employed at the time of applying.

2. Candidates must have obtained BE/B Tech/MSc in relevant subject

with min. 55 % marks. Relaxation in marks as per Govt. rules.

Selection

Procedure Candidates will be admitted as per the merit developed on the basis of % of

marks obtained in the following categories:

Category Qualifying Written Test Service Total
examination and/or Experience*
Interview
Max. 100 80 20 200
Marks
* Service experience - 2 marks per year limited to max. 20 marks.
Program Fee | Per semester Fee: Rs. 33300
Academic Development Students” | Examination Total (Rs.)
Fee & Maintenance | Services | Fee
Fee Fee
15000 12500 3300 2500 33300
XCaution Money (Refundable): Rs. 4,000 (Chargeable in the first
semester)
xCandidates have to separately bear the fee for registering for
MOOC courses.

XCandidates need to deposit alumni fee of Rs. 300 per semester




About Devi Ahilya University

Devi Ahilya Vishwavidyalaya (DAVYV),
formerly University of Indore, is a premier
University in Central India accredited
with “A” grade by NAAC. It was
established in1964, by an Act of |
Legislature of Madhya Pradesh. DAVV is
an affiliating State University whose
jurisdiction  includes  seven  tribal
dominated districts of Indore division It is
catering to the educational needs on one
hand to the most industrially developed
district of MP, Indore and on the other
hand to the tribal and rural backward
districts of the State. The University serves
around 2.5 lakhs students every year

through well qualified human resources,
with diversified course structure, inter-disciplinary research and value-based education.

It occupies highest priority in this University. There are twenty eightteaching departments
offering undergraduate, post-graduate and research programs in sixteen Faculties. It is amongst
the first few Universities in the country to introduce innovative and integrated courses in the area
of science, engineering, technology, management, law and media. University has 270 affiliated
colleges in addition to University teaching departments and centers. DAVV is also the pioneer
University in starting the Self-supporting courses in the country.All Schools/Institutes have
complete academic autonomy and flexibility. The University student enrolment, profile and
admission process for various courses is transparent to all stakeholders and can be accessed at
www.dauniv.ac.in.

The University provides and nurtures research environment for promoting high quality
original research. It offers Ph.D. and M. Phil. Programmes in all the subjects. Most of the
departments have research projects funded by various agencies like UGC, CSIR, DBT, ICAR, DST,
ICSSR, MPCST, and others. All the departments / schools of studies are actively engaged in
research, publish in national and international publications, undertake sponsored research
projects and have collaborations with organizations of repute.The faculty members have received
National / State awards, and fellowships for their contribution in teaching and research. Some of
the notable awards are Marie Curie Award, Humboldt Fellowship, Commonwealth Fellowship,
INSA-DFG, Dr. R.B. Ekbote Prize (DST-MAS), UGC Career Award, DBT Overseas Award,
Fellowships and Senior memberships of IETE and IEEE, Fellowship of World society of Cellular
and Molecular Biology, France, Dr. Shankar Dayal Sharma SrajanSamman, Rajiv Gandhi National
GyanVigyanMoulikPustakLekhanPuraskar, KailashNathKatju Award and MPCST Researcher
Award. University Teaching Departments have collaborations with International institutes of
Hungary, USA, Russia, Belgium, Czech Republic, Canada and Taiwan to facilitate student -
faculty exchange, training and collaborative research.



About School of Electronics

University =~ Teaching  Department  of
Electronics called "School of Electronics" was
conceived and established in 1990 with the
launch of M. Sc. (Electronics) programme.
This course was a joint initiative of UGC&
Ministry  of  Electronics  &Information
Technology (MietY), Govt. of India to train
manpower in Electronics Science. School
received generous funding under the
initiative with matching contribution of State

Govt. towards infrastructure and faculty
positions.The specialization offered in M. Sc. (Electronics) Course is Embedded Systems. In 1993,
the school started another course M.Sc. Electronics and Communication with Specialization in
Wireless Communication. In 2002, the School started AICTE approved M. Tech Embedded
systems course. In 2007, a new Full Time two Year M. Tech Spatial Information Technology
(Geolnformatics) was Started (AICTE approved). In 2008, UGC Sponsored M. Tech. in Mobile
Computing Technology was launched under Innovative Programs from UGC.

x Department received the status of
UGC Supported Innovative Programme
in 2008.

x Department of Electronics and IT
(DietY) sanctioned two JRF position
with funding of Rs 70 lakhs approx.
in 2016 under Visvesvaraya PhD
Scheme

x Adequate number of well qualified

faculty members.

1 xTransparent evaluation mechanism
with credit based grading system as per IIT System Student may opt for SWAYAM (MOOC)
Courses under CBCS.

x Workshop/experts lectures organized regularly.
Departmental library has 11000+ books.

x Laboratories are upgraded regularly. State of art
Software and Hardware in Electronics Domain.

x Our alumni base is spread across the world with |

most of them employed with leading MNCs and research |
organization like ISRO, SAC, NIO, INTEL, Cisco,
Samsung, ST Microelectronics, Wipro, Texas Instrument,
TCS, Tata Elexsi, GE, Hughes, Infosys, ST Ericsson,
Reliance Communication, Philips, IIT, Indore etc. to name

a few. Many alumni are successful entrepreneurs too.

x Student mentorship is done by Alumni and teachers.
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Contact,

School of Electronics, Devi Ahilya University, Ind
E-mail: dr.abhaykumar@gmail.com, kirti.1809@gmail
Phone : (0731) 2463754
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For Details and applying online please visit:

M.Tech (Executive) in Embedded Systems

School of Electronics
Devi Ahilya University, Indore

http://www.dauniv.ac.in/me_mtech/
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Appendix -A

School of Electronics, Devi Ahilya University, Indore
M. Tech. (Embedded Systems) for Working Executives, Batch 2018 - 20 (Scheme)

Semester I 24 Credits
Sr. Course Code Course Name Lecture | Tutorial | Practical | Credit
No (L) Hr (T) Hr (P) Hr
Core Subjects
1 EL71105 Embedded Microcontrollers 3 - - 3
2 | EL71106 Advanced Logic Design 3 - - 3
3 EL71205 Embedded Microcontroller Lab - - 4 2
4 | EL71206 Advanced Logic Design Lab - - 4 2
5 EL71401 Seminar 2 - - 2
6 EL71601 Minor Project - - 4
Electives Courses: MOOC
7 | EL71191 MOOC-1 - -
8 | EL71192 MOOC -1I - -
Virtual Credit
9 | EL71301 | Comprehensive Viva Voce (Virtual) | - - | - | 4
Semester I1 24 Credits
Sr. Course Code Course Name Lecture | Tutorial | Practical Credit
No (L) Hr (T) Hr (P) Hr
Core Subjects
1 | EL72104 Advanced Embedded Microcontroller - ARM 3 - - 3
2 | EL72102 Real Time Systems 3 - - 3
3 EL72204 Advanced Embedded Microcontroller Lab - - 4 2
4 | EL72202 Real Time Systems Lab - - 4 2
5 EL72601 Minor Project - - - 4
Electives Courses: MOOC
6 | EL72191 MOOC -1 3 - - 3
7 | EL72192 MOOC -1I 3 - - 3
Virtual Credit
8 | EL72301 | Comprehensive Viva Voce (Virtual) | - - | - | 4
Semester III 24 Credits
Sr. Course Code Course Name Lecture | Tutorial | Practical Credit
No (L) Hr (T) Hr (P) Hr
1 EL73104 Digital Signal Processing 3 - 3
2 EL73204 Digital Signal Processing Lab - - 4 2
3 | EL73191 MOOC-1 3 - - 3
4 | EL73501 Major Project Phase - I - - - 12
5 | EL73301 Comprehensive Viva Voce (Virtual) - - - 4
Semester IV 24 Credits
Sr. Course Code Course Name Lecture | Tutorial | Practical | Credit
No (L) Hr (T) Hr (P) Hr
1 EL74105 VLSI Design Methodologies 3 - - 3
2 | EL74205 VLSI Design Methodologies Lab - - 4 2
3 | EL74191 MOOC -1 3 - - 3
4 EL74501 Major Project Phase - II - - - 12
5 | EL74301 Comprehensive Viva Voce (Virtual) - - - 4
Total Credits 96 Credits
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School of Electronics, Devi Ahilya University, Indore
M. Tech. (Embedded Systems) for Working Executives

Programme Objectives

An embedded system is a programmed controlling and operating system with a dedicated function within
a larger mechanical or electrical system, often with real-time computing constraints. It isembedded as part
of a complete device often including hardware and mechanical parts. Following are the programme
objectives:

1. To practically apply gained theoretical knowledge in order to design, analyse and
implement embedded systems,

2. To acquire knowledge of and be able to use tools for the development and debugging of
programs implemented on microcontrollers and DSPs.

3. To apply formal method, testing, verification, validation and simulation techniques and
tools in order to engineer reliable and safe embedded systems

4. To acquire knowledge of sensor properties and apply these in the design of Electronic
systems which integrate measurement and actuation in different industrial production
contexts.

5. Exposure to the emerging field of Internet of Things

SEMESTER -1

EL71105 | Embedded Microcontrollers

Course Objectives

This course is structured to combine lectures, insightful demonstrations, case studies and tutorials for the students to
gain an in-depth understanding of fundamental concepts on embedded systems. Upon completion of this subject, the
students should be able to:

1. Understand the hardware and software components as well as their development cycles,

2. Understand the deployment of embedded processors and supporting devices in real-world applications

3. Interpret application specifications and make practical recommendations on resource selection for embedded

systems.
4. Understand key concepts of embedded systems like 10O, timers, interrupts, interaction with peripheral devices

Computer Architectures: RISC/CISC and Harvard. Princeton Architectures Introduction: The 8051. Microcontroller,
Criteria for choosing a microcontroller, 8051 Family members & block diagram. The 8051 Assembly Language
Programming: 8051 internal registers, Structure of Assembly Language, Program Counter & ROM Space, Data types
& Directives, PSW, Register Banks & Stack. JMP, LOOP & CALL Instructions: Looping, Conditional & unconditional
jump, LCALL, ACALL, PUSH, POP instructions & Subroutines. Time Delay Generation & Calculation. I/O Port
Programming: Pin description, I/ O Ports, Bit addressability & Read-modify-write feature.

Addressing Modes: Addressing modes, Indexed addressing & Look up tables, SFR registers and their addresses.
Arithmetic & Logical Instructions: Addition, subtraction, BCD numbers and DA A instruction, multiplication and
division, signed number and overflow problem in arithmetic operations. Logic & Compare Instructions, Rotate &
Swap Instructions, BCD & ASCII conversion programs. Single Bit Instructions: Single bit instructions, Registers & bit
addressability, Bit addressable RAM, Reading input pins Vs. Port Latch. 8051Timer /Counter Programming: Timer
Registers, TMOD Register, Timer mode 1, mode 2, mode 3 programming. Counter Programming.

8051 Serial Communication: Basics of serial communication, Asynchronous serial communication & data framing, RS
232 standards, MAX 232. Baud rate selection & T1 register, SBUF, SCON Registers, and Serial port Programming to
transmit & receive data serially.

8051 Interrupts Programming: 8051 interrupts, IVT for 8051, IE register, TCON register and Timer Interrupts,
External H/W Interrupts Programming. Serial Port Interrupts Programming, Interrupt Priority upon reset and IP
register.



Real World Interfacing: LED, Switches, LCD, ADC, DAC, Sensors, Stepper Motor, Keyboard, and Memory.
References

1. 8051 Microcontroller and Embedded Systems : M.A. Mazidi& J. G. Mazidi. Pearson Education
2. Microcontrollers: Architecture, Programming & System Design: Rajkamal Pearson Education
3. 8051 Microcontrollers Arch., Programming & Applications: K. J. Ayala Penram International

EL71106 | Advanced Logic Design

Course Objectives
To understand:
1. VHDL basics
2. Design of Combinational and Sequential Circuits
3. Modelling styles of VHDL and their advantages
Unit I
Boolean Algebra, Minimization of Boolean functions, Karnaugh Map and Applications, Two variable K-map, Three
variable K-map, Four variable K-map, Five variable K-map, Don’t care combinations.

Unit II
VHDL, History, Capabilities, Hardware Abstraction, Overview of VHDL: Basic Terminology, Entity Declaration,
Architecture Body, Structural modeling, Behavior Modeling, Data Flow modeling, Mixed Style of Modeling,
Configuration Declaration, Package Declaration, Package Body, Model Analysis, Simulation

Unit III
Combinational logic circuits: Arithmetic Circuits - Half adders, Full adders, Half Subtractor, Full Subtractor, Code
Converters: Binary to Gray code converters, Gray-to-binary Converter, BCD-to-excess-3 Code Converter, Excess-3 -
to - BCD Code Converter, Parity Generator and Parity Checker, BCD Adder, Magnitude Comparators, Encoders,
Decoders: Different type of decoders, BCD-to-seven-segment decoder, Implementation of functions using decoder,
Multiplexer, Implementation of functions using decoder, Demultiplexer, Analysis of combinational circuit,
Realization of combinational circuit from verbal description

Unit IV
Sequential circuits : Latches & Flip-flops, RS, JK, D and T flip-flops, and Synthesis of inputs, Race around problem,
Master Slave flip flops, Edge Triggering and Level Triggering, Interconversion of flip-flops, Analysis of Sequential
circuit on the basis of state equation, state table and state diagram.
Registers: Introduction of Registers, Shift Registers, Types of Shift Registers: SISO, SIPO, PISO, PIPO, Bidirectional
Shift Registers, Ring Counter, Johnson Counter
Counters: Asynchronous (Ripple) Counters, Asynchronous Decade Counter, Asynchronous Binary Counters

Unit V
Basic Language Elements: Identifiers, Data Objects, Data Types, Operators. Modeling Style: Behavioral Modeling:
Process Statement, Variable Assignment Statement, Signal Assignment Statement, Wait Statement, If Statement,
Case Statement, Loop Statement, Exit Statement, Next Statement, Assertion Statement, Data Flow Modeling:
Concurrent Signal Assignment Statement, Concurrent versus Sequential Signal Assignment, Conditional Signal
Assignment Statement, Selected Signal Assignment Statement, Block Statement, Concurrent Assertion Statement,
Structural Modeling, Packages and Libraries: Package Declaration, Package body, Design Libraries

Unit VI
Introduction of Synchronous Sequential Machines, Realization of Flow table from verbal description for designing
of sequential circuit, Realization of synchronous sequential circuit using different flip flops, Sequence Detector,
Designing of sequence detector using different flip flops., Mealy and Moore model Machines, Inter-conversion
between Mealy and Moore machine. Model Simulation: Simulation on FPGAdv, Test Bench Generation. VHDL code
for mealy and Moore FSM.

References
1. Digital Design III 3rd edition: M. Morris Mano.
2. Z.Kohavi (TMH), “Switching & Finite Automata Theory”.
3. A VHDL Primer: J.Bhaskar, III Edition, Pearson Education Asia
M.Tech (Executive) in Embedded Systefakool of Electronics



4. VHDL: Douglas Perry, Il Edition, Tata McGraw Hill

EL71191 | MOOC -1

MOOC-I :Introduction to Programming in C
Course Objectives

1. Attempting algorithmic solutions to problems
2. Designing and coding moderate sized programs running to the order of a few hundred lines of code, and
3. Reading, understanding and modifying code written by others.

Introduction: Variables, Expressions, Conditions: Introduction - The Process of Programming, GCD Algorithm, The
Programming Cycle, Tracing a simple program, Variables, Operators

While Loop - 1, While Loop example, While Loop example -GCD, More while loops - Longest Increasing
Subsequence 1, More while loops - Longest Increasing Subsequence 2, More while loops - Longest Increasing
Subsequence 3, Do-while loop, A matrix problem - nested loops, For loops, A matrix problem using nested for loops,
The break statement, The continue statement, Continue Example - Finding Pythagorean Triples

Data types in C, The ASCII code, C operators and expressions - associativity of operators, Precedence of C operators,
Expression evaluation, comma operator.

Functions, How functions are executed, Some examples on functions-1, Some examples on functions -2

Arrays in C, Initializing arrays, Initializing character arrays, Pointers in C, Pointer arithmetic, Functions with pointer
arguments - swap, Function to copy a subarray into another, Programming using arrays and pointers, sizeof operator
- how pointer arithmetic works, Returning pointers from functions, Example for returning pointers from functions -
returning the

Recursion - Linear Recursion, Recursion - Linear Recursion - 2, Recursion - Two-way Recursion

Multidimensional Arrays, Multidimensional Arrays and Pointers, Multidimensional Arrays and Pointers - continued
(2), Multidimensional Arrays and Pointers - continued (3), File Handling, Some other file-handling functions

Structures in C - 1, Structures in C - 2, Singly Linked Lists, Doubly Linked Lists - introduction

EL71192 | MOOC - 11

MOOC-I :Introduction to Machine Learning

Course Objectives

To introduce some of the basic concepts of machine learning from a mathematically well motivated perspective.

To cover the different learning paradigms and some of the more popular algorithms and architectures used in each of
these paradigms.

Week 1: Introductory Topics

Week 2: Linear Regression and Feature Selection

Week 3: Linear Classification

Week 4: Support Vector Machines and Artificial Neural Networks
Week 5: Bayesian Learning and Decision Trees

Week 6: Evaluation Measures

Week 7: Hypothesis Testing

Week 8: Ensemble Methods

Week 9: Clustering

Week 10: Graphical Models

Week 11: Learning Theory and Expectation Maximization
Week 12: Introduction to Reinforcement Learning

M.Tech (Executive) in Embedded Systefakool of Electronics



SEMESTER - 11

EL72102 | Real Time Systems

Course Objectives
1. Real-time scheduling and schedulability analysis
2. Formal specification and verification of timing constraints and properties
3. Design methods for real-time systems
4. Development and implementation of new techniques to advance the state-of-the-art real-time systems research
Introduction
Modeling Timing constraints
Scheduling Real-Time Tasks: Types of Schedulers, table-driven, Cyclic, EDF, RMA
Handling Resource sharing among real-time tasks
Scheduling Real-Time Tasks in Multiprocessor and Distributed systems
Commercial Real-time operating systems: General concepts, Unix and
Windows as RTOS
Survey of commercial RTOS
REFERENCES
1. Jane W. Liu, "Real-Time Systems," Pearson Education, 2001.
2. Krishna and Shin, "Real-Time Systems," Tata McGraw Hill. 1999.
3. Alan C. Shaw, Real-Time Systems and Software, Wiley,2001.
4. Philip Laplante, Real-Time Systems Design and Analysis,2nd Edition, Prentice Hall of India.

EL72104 | Advanced Embedded Microcontroller - ARM

Course Objectives
1. To provide in-depth knowledge about ARM Architecture and its instruction set.
2. To explain the systems development using ARM target boards.
3. To explain the Memory hierarchy, ARM CPU cores & its applications.
4.  To design the system applications using Embedded C programming

Introduction: Evolution of Computers, Technological Trends, Measuring performance Speed up, Amdahl’s Law.
Computer organization: von Neumann Machine Architecture, Functional units and components, Program
development tools. Instruction pipelining and parallel processing: Instruction pipeline, hazards, Data forwarding
paths, RISC vs. CISC processors.

The ARM Architecture, ARM assembly language programming, ARM organization and implementation, instruction
set, Architectural support for system development, ARM processor cores, Embedded ARM applications.

The Embedded Computing Platform: CPU Bus, Memory Devices, I/O Devices, Component Interfacing
References

1. ARM System on Chip Architecture 2nd Ed, Published 2000  : Steve Furber, Addison Wesley.

2. ARM Architecture Reference Manual, 2nd Ed, Published 2001, edited by David Seal, Addison-Wesley.

3. ARM System Developer’s Guide, Designing and optimizing System Software: A. N. Sloss, D. Symes, C.Wright,
2004, Morgann Kaufmann Publishers.

4. Computer Architecture : Nicholas Carter and Rajkamal, Tata McGraw-Hill Pub company Limited.

5. Computers as components : Wayne Wolf, Morgan Kaufmann Publishers.

M.Tech (Executive) in Embedded Systefakool of Electronics



SEMESTER - 111

EL73104 | Digital Signal Processing

Course Objectives

1. To learn the theory and practice of Digital Signal Processing
2. To design and implement FIR and IIR digital filters

3. To study the architecture and features of DSP Processor

4. To learn practical applications of Digital Signal Processing

Signal Processing Review: Signals, Systems and Applications, Amplification, distortion, and noise, Linear, time-
invariant systems, impulse response and convolution sum, linear constant-coefficient difference equation, Fourier
transform and frequency response

The Generic DSP System Introduction: ADCs and DACs / Signal Conditioning, Anti-alias and Reconstructions
Filters Distortion, Quantization Error and Noise, The Nyquist Sampling Rate, z-domain representation and transforms
Frequency Domain Analysis :Periodic, aperiodic and random signals, The DFT, DTFT and FFT, Signal analysis and
synthesis based on DFT, Modern spectral analysis, Time/Frequency Representation

Digital Filtering :FIR and IIR Digital Filters, Digital Filter Design Parameters and methods, All-pass, low-pass, band-
pass, comb filters etc.., Poles and zeroes and the Z-domain DSP Software/Hardware:The Generic DSP Processor
Architecture, Application Specific Integrated Circuits, DSP Design and Analysis Software, Application specific -
MATLAB programming. Filter Design: Fundamental structures of digital filters, Internal representation of LTI
systems, Digital filter design - I, Digital filter design - II

DSP Audio/Baseband Processing: Over-/under-sampling; Sigma delta ADC/ DACs, Sample rate; decimation &
interpolation, Quantization noise shaping Adaptive DSP Algorithms: Least squares (LS) and Least mean squares
(LMS), Channel equalisation / Inverse system identification, Echo Control for feedback suppression, Acoustic echo
control /noise control DSP Baseband Communications : Information theory, AM/FM/PM modulation;
ASK/PSK/FSK Signaling, Pulse shaping / Matched Filtering /Root Raised Cosine , Data equalisation , Error control
and coding.

References

1. Ashok Ambardar, Digital Signal Processing - A Modern Introduction
2. Proakis, Digital Signal Processing: Principles, Algorithms, And Applications

M.Tech (Executive) in Embedded Systefakool of Electronics



SEMESTER - IV

EL74105 | VLSI Design Methodologies

Course Objectives

1.

2.
3.

4.
5.

6.

Be able to use mathematical methods and circuit analysis models in analysis of CMOS digital electronics
circuits, including logic components and their interconnect.

Be able to create models of moderately sized CMOS circuits that realize specified digital functions.

Be able to apply CMOS technology-specific layout rules in the placement and routing of transistors and
interconnect, and to verify the functionality, timing, power, and parasitic effects.

Have an understanding of the characteristics of CMOS circuit construction.

Be able to complete a significant VLSI design project having a set of objectivecriteria and design constraints.
To provide experience designing integrated circuits using Computer Aided Design(CAD) Tools.

IntroductiontoCMOSVLSIDesign: Historical Perspective, Overview of VLSI Design Methodologies

Fabricationof MOSFETs:CMOS logic, fabrication and layout, Design methodology and tools, Fabrication Process Flow
- Basic steps, CMOS n-well process, Layout Design rules

MOSTransistors, MOSInverters:MOS Transistor theory, Layout Design Rules, Circuit characterization and performance
estimation, Circuit Simulation, Static Characteristics, Switching Characteristics and inter connect effect, Combinational
MOS, Logic Circuits and Sequential MOSLogicCircuits,

DynamicLogic Circuits: Basic Principles of Pass Transistors, Voltage Bootstrapping, Dynamic CMOS circuit
Techniques, Combinational and sequential circuit design

Semiconductor Memories:DRAM, SRAM, Flash Memory, Non Volatile Memory, Memory system design

References

1.

2
3.
4

Principlesof CMOSVLSIDesign: WesteandEshraghian, PearsonEducation
CMOSDigitallntegrated Circuits:Kang&Leblebici, TMH
Modern VLSIDesign:W.Wolf, PearsonEducation

CMOSLogic CircuitDesign:].P. Uyemura, KluwerAcademics Publisher
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