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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Common for the following Specializations.

1. EMBEDDED SYSTEMS &VLSI
2. VLSI DESIGN & EMBEDDED SYSTEMS
3. EMBEDDED SYSTEMS & VLSI DESIGN
4. VLS| & EMBEDDED SYSTEMS
5. VLSI & EMBEDDED SYSTEMS DESIGN

M.Tech | YEAR | SEMESTER

S.NO Name of the Subject

1 Microcontrollers for Embedded System Design
2 VLSI Technology and Design
3 CMOS Analog IC Design
4 CPLD and FPGA Architectures and
Applications
5 Elective |
Hardware Software Co-Design 4 1 - 13
Digital System Design
Soft Computing Techniques
6 Elective 11
Advanced Operating Systems 4 | - | 3
CMOS Digital IC Design
Network Security and Cryptography.
7 Laboratory
VLSI Laboratory -1 312
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M.Tech | YEAR | SEMESTER

MICROCONTROLLERS FOR EMBEDDED SYSTEM DESIGN
UNIT-I: ARM Architecture

ARM Design Philosophy, Registers, PSR, Pipeline, Interrupts and Vector Table, Architecture
Revision, ARM Processor Families.

UNIT-I1I: ARM Programming Model-I

Instruction Set: Data Processing Instructions, Branch, Load, Store Instructions, PSR Instructions,
Conditional Instructions.

UNIT-III:  ARM Programming Model-I1

Thumb Instruction Set: Register Usage, Other Branch Instructions, Data Processing Instructions,
Single-Register and Multi Register Load-Store Instructions, Stack, Software Interrupt Instructions

UNIT-1V: ARM Programming

Simple C Programs using Function Calls, Pointers, Structures, Integer and Floating Point
Arithmetic, Assembly Code using Instruction Scheduling, Register Allocation, Conditional
Execution and Loops.

UNIT-V: Memory Management

Cache Architecture, Polices, Flushing and Caches, MMU, Page Tables, Translation, Access
Permissions, Content Switch.

TEXT BOOKS:

1. ARM Systems Developer’s Guides- Designing & Optimizing System Software — Andrew N.
Sloss, Dominic Symes, Chris Wright, 2008, Elsevier.

REFERENCE BOOKS:

1. Embedded Microcomputer Systems, Real Time Interfacing — Jonathan W. Valvano -
Brookes / Cole, 1999, Thomas Learning.
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M.Tech | YEAR | SEMESTER

VLSI TECHNOLOGY AND DESIGN
UNIT-I:
VLSI Technology: Fundamentals and applications, IC production process, semiconductor
processes, design rules and process parameters, layout techniques and process parameters.
VLSI Design: Electronic design automation concept, ASIC and FPGA design flows, SOC designs,
design technologies: combinational design techniques, sequential design techniques, state machine
logic design techniques and design issues.
UNIT-11:

CMOS VLSI Design: MOS Technology and fabrication process of pMOS, nMOS, CMOS and
BiCMOS technologies, comparison of different processes.

Building Blocks of a VLSI circuit: Computer architecture, memory architectures, communication
interfaces, mixed signal interfaces.

VLSI Design Issues: Design process, design for testability, technology options, power calculations,
package selection, clock mechanisms, mixed signal design.

UNIT-II:

Basic electrical properties of MOS and BICMOS circuits, MOS and BiCMOS circuit design
processes, Basic circuit concepts, scaling of MOS circuits-qualitatitive and quantitative analysis
with proper illustrations and necessary derivations of expressions.

UNIT-IV:

Subsystem Design and Layout: Some architectural issues, switch logic, gate logic, examples of
structured design (combinational logic), some clocked sequential circuits, other system
considerations.

Subsystem Design Processes: Some general considerations and an illustration of design processes,
design of an ALU subsystem.
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UNIT-V:
Floor Planning: Introduction, Floor planning methods, off-chip connections.

Architecture Design: Introduction, Register-Transfer design, high-level synthesis, architectures for
low power, architecture testing.

Chip Design: Introduction and design methodologies.

TEXT BOOKS:

1. Essentials of VLSI Circuits and Systems, K. Eshraghian, Douglas A. Pucknell, Sholeh
Eshraghian, 2005, PHI Publications.

2. Modern VLSI Design-Wayne Wolf, 3 Ed., 1997, Pearson Education.

3. VLSI Design-Dr.K.V.K.K.Prasad, Kattula Shyamala, Kogent Learning Solutions Inc.,
2012.

REFERENCE BOOKS:

1. VLSI Design Technologies for Analog and Digital Circuits, Randall L.Geiger, Phillip
E.Allen, Noel R.Strader, TMH Publications, 2010.

2. Introduction to VLSI Systems: A Logic, Circuit and System Perspective- Ming-BO Lin,
CRC Press, 2011.

3. Principals of CMOS VLSI Design-N.H.E Weste, K. Eshraghian, 2" Edition, Addison
Wesley.
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M.Tech | YEAR | SEMESTER

CMOS ANALOG IC DESIGN
UNIT -I: MOS Devices and Modeling

The MOS Transistor, Passive Components- Capacitor & Resistor, Integrated circuit Layout, CMOS
Device Modeling - Simple MOS Large-Signal Model, Other Model Parameters, Small-Signal
Model for the MOS Transistor, Computer Simulation Models, Sub-threshold MOS Model.

UNIT -1I:  Analog CMOS Sub-Circuits

MOS Switch, MOS Diode, MOS Active Resistor, Current Sinks and Sources, Current Mirrors-
Current mirror with Beta Helper, Degeneration, Cascode current Mirror and Wilson Current Mirror,
Current and Voltage References, Band gap Reference.

UNIT -11l:  CMOS Amplifiers

Inverters, Differential Amplifiers, Cascode Amplifiers, Current Amplifiers, Output Amplifiers,
High Gain Amplifiers Architectures.

UNIT -IV:  CMOS Operational Amplifiers

Design of CMOS Op Amps, Compensation of Op Amps, Design of Two-Stage Op Amps, Power-
Supply Rejection Ratio of Two-Stage Op Amps, Cascode Op Amps, Measurement Techniques of
OP Amp.

UNIT -V: Comparators

Characterization of Comparator, Two-Stage, Open-Loop Comparators, Other Open-Loop
Comparators, Improving the Performance of Open-Loop Comparators, Discrete-Time Comparators.

TEXT BOOKS:
1. CMOS Analog Circuit Design - Philip E. Allen and Douglas R. Holberg, Oxford University
Press, International Second Edition/Indian Edition, 2010.
2. Analysis and Design of Analog Integrated Circuits- Paul R. Gray, Paul J. Hurst, S. Lewis
and R. G. Meyer, Wiley India, Fifth Edition, 2010.
REFERENCE BOOKS:
1. Analog Integrated Circuit Design- David A.Johns, Ken Martin, Wiley Student Edn, 2013.
2. Design of Analog CMOS Integrated Circuits- Behzad Razavi, TMH Edition.
3. CMOS: Circuit Design, Layout and Simulation- Baker, Li and Boyce, PHI.
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M.Tech | YEAR | SEMESTER
CPLD AND FPGA ARCHITECURES AND APPLICATIONS
UNIT-I: Introduction to Programmable Logic Devices

Introduction, Simple Programmable Logic Devices — Read Only Memories, Programmable Logic
Arrays, Programmable Array Logic, Programmable Logic Devices/Generic Array Logic; Complex
Programmable Logic Devices — Architecture of Xilinx Cool Runner XCR3064XL CPLD, CPLD
Implementation of a Parallel Adder with Accumulation.

UNIT-II: Field Programmable Gate Arrays

Organization of FPGAs, FPGA Programming Technologies, Programmable Logic Block
Architectures, Programmable Interconnects, Programmable 1/0 blocks in FPGAs, Dedicated
Specialized Components of FPGAs, Applications of FPGAs.

UNIT -l1l:  SRAM Programmable FPGAs

Introduction, Programming Technology, Device Architecture, The Xilinx XC2000, XC3000 and
XC4000 Architectures.

UNIT -1V:  Anti-Fuse Programmed FPGAs

Introduction, Programming Technology, Device Architecture, The Actel ACT1, ACT2 and ACT3
Architectures.

UNIT -V: Design Applications

General Design Issues, Counter Examples, A Fast Video Controller, A Position Tracker for a Robot
Manipulator, A Fast DMA Controller, Designing Counters with ACT devices, Designing Adders
and Accumulators with the ACT Architecture.

TEXT BOOKS:

1. Field Programmable Gate Array Technology - Stephen M. Trimberger, Springer
International Edition.
2. Digital Systems Design - Charles H. Roth Jr, Lizy Kurian John, Cengage Learning.

REFERENCE BOOKS:

1. Field Programmable Gate Arrays - John V. Oldfield, Richard C. Dorf, Wiley India.

2. Digital Design Using Field Programmable Gate Arrays - Pak K. Chan/Samiha Mourad,
Pearson Low Price Edition.

3. Digital Systems Design with FPGAs and CPLDs - lan Grout, Elsevier, Newnes.

4. FPGA based System Design - Wayne Wolf, Prentice Hall Modern Semiconductor Design

Series.
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M.Tech | YEAR | SEMESTER
(Elective-1)
HARDWARE SOFTWARE CO-DESIGN
UNIT-I:
Co- Design Issues
Co- Design Models, Architectures, Languages, A Generic Co-design Methodology.
Co- Synthesis Algorithms

Hardware software synthesis algorithms: hardware — software partitioning distributed system co-
synthesis.

UNIT-II:
Prototyping and Emulation

Prototyping and emulation techniques, prototyping -and emulation environments, future
developments in emulation and prototyping architecture specialization techniques, system
communication infrastructure

Target Architectures

Architecture Specialization technigues, System Communication infrastructure, Target Architecture
and Application System classes, Architecture for control dominated systems (8051-Architectures
for High performance control), Architecture for Data dominated systems (ADSP21060,
TMS320C60), Mixed Systems.

UNIT-111:
Compilation Techniques and Tools for Embedded Processor Architectures

Modern embedded architectures, embedded software development needs, compilation technologies,
practical consideration in a compiler development environment.

UNIT-IV:
Design Specification and Verification

Design, co-design, the co-design computational model, concurrency coordinating concurrent
computations, interfacing components, design verification, implementation verification, verification
tools, interface verification.
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UNIT-V:
Languages for System-Level Specification and Design-I

System-level specification, design representation for system level synthesis, system level
specification languages.

Languages for System-Level Specification and Design-11

Heterogeneous specifications and multi language co-simulation, the cosyma system and lycos
system.

TEXT BOOKS:

1. Hardware / Software Co- Design Principles and Practice — Jorgen Staunstrup, Wayne Wolf —
2009, Springer.

2. Hardware / Software Co- Design - Giovanni De Micheli, Mariagiovanna Sami, 2002,
Kluwer Academic Publishers.

REFERENCE BOOKS:

1. A Practical Introduction to Hardware/Software Co-design -Patrick R. Schaumont - 2010 —
Springer Publications.
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M.Tech | YEAR | SEMESTER
(Elective-1)
DIGITAL SYSTEM DESIGN
UNIT-I: Minimization Procedures and CAMP Algorithm

Review on minimization of switching functions using tabular methods, k-map, QM algorithm,
CAMP-1 algorithm, Phase-1: Determination of Adjacencies, DA, CSC, SSMs and EPCs,, CAMP-I
algorithm, Phase-I1: Passport checking, Determination of SPC, CAMP-II algorithm: Determination
of solution cube, Cube based operations, determination of selected cubes are wholly within the
given switching function or not, Introduction to cube based algorithms.

UNIT-II: PLA Design, PLA Minimization and Folding Algorithms

Introduction to PLDs, basic configurations and advantages of PLDs, PLA-Introduction, Block
diagram of PLA, size of PLA, PLA design aspects, PLA minimization algorithm(l1Sc algorithm),
PLA folding algorithm(COMPACT algorithm)-Illustration of algorithms with suitable examples.

UNIT -111:  Design of Large Scale Digital Systems

Algorithmic state machine charts-Introduction, Derivation of SM Charts, Realization of SM Chart,
control implementation, control unit design, data processor design, ROM design, PAL design
aspects, digital system design approaches using CPLDs, FPGAs and ASICs.

UNIT-IV:  Fault Diagnosis in Combinational Circuits

Faults classes and models, fault diagnosis and testing, fault detection test, test generation, testing
process, obtaining a minimal complete test set, circuit under test methods- Path sensitization
method, Boolean difference method, properties of Boolean differences, Kohavi algorithm, faults in
PLAs, DFT schemes, built in self-test.

UNIT-V: Fault Diagnosis in Sequential Circuits

Fault detection and location in sequential circuits, circuit test approach, initial state identification,
Haming experiments, synchronizing experiments, machine identification, distinguishing
experiment, adaptive distinguishing experiments.

TEXT BOOKS:

1. Logic Design Theory-N. N. Biswas, PHI
2. Switching and Finite Automata Theory-Z. Kohavi , 2" Edition, 2001, TMH
3. Digital system Design using PLDd-Lala
REFERENCE BOOKS:
1. Fundamentals of Logic Design — Charles H. Roth, 5™ Ed., Cengage Learning.
2. Digital Systems Testing and Testable Design — Miron Abramovici, Melvin A.
Breuer and Arthur D. Friedman- John Wiley & Sons Inc.
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M.Tech | YEAR | SEMESTER
(Elective-I)
SOFT COMPUTING TECHNIQUES

UNIT -I:
Introduction:

Approaches to intelligent control, Architecture for intelligent control, Symbolic reasoning system,
Rule-based systems, the Al approach, Knowledge representation - Expert systems.

UNIT -lI:
Artificial Neural Networks:

Concept of Artificial Neural Networks and its basic mathematical model, McCulloch-Pitts neuron
model, simple perceptron, Adaline and Madaline, Feed-forward Multilayer Perceptron, Learning
and Training the neural network, Data Processing: Scaling, Fourier transformation, principal-
component analysis and wavelet transformations, Hopfield network, Self-organizing network and
Recurrent network, Neural Network based controller.

UNIT —lIl:
Fuzzy Logic System:

Introduction to crisp sets and fuzzy sets, basic fuzzy set operation and approximate reasoning,
Introduction to fuzzy logic modeling and control, Fuzzification, inferencing and defuzzification,
Fuzzy knowledge and rule bases, Fuzzy modeling and control schemes for nonlinear systems, Self-
organizing fuzzy logic control, Fuzzy logic control for nonlinear time delay system.

UNIT -IV:
Genetic Algorithm:

Basic concept of Genetic algorithm and detail algorithmic steps, Adjustment of free parameters,
Solution of typical control problems using genetic algorithm, Concept on some other search
techniques like Tabu search and anD-colony search techniques for solving optimization problems.
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UNIT -V:
Applications:

GA application to power system optimisation problem, Case studies: Identification and control of
linear and nonlinear dynamic systems using MATLAB-Neural Network toolbox, Stability analysis of
Neural-Network interconnection systems, Implementation of fuzzy logic controller using MATLAB
fuzzy-logic toolbox, Stability analysis of fuzzy control systems.

TEXT BOOKS:

1. Introduction to Artificial Neural Systems - Jacek.M.Zurada, Jaico Publishing House,
1999.
2. Neural Networks and Fuzzy Systems - Kosko, B., Prentice-Hall of India Pvt. Ltd., 1994.

REFERENCE BOOKS:

1. Fuzzy Sets, Uncertainty and Information - Klir G.J. & Folger T.A., Prentice-Hall of India
Pvt. Ltd., 1993.

2. Fuzzy Set Theory and Its Applications - Zimmerman H.J. Kluwer Academic Publishers,

1994,

Introduction to Fuzzy Control - Driankov, Hellendroon, Narosa Publishers.

Acrtificial Neural Networks - Dr. B. Yagananarayana, 1999, PHI, New Delhi.

Elements of Artificial Neural Networks - Kishan Mehrotra, Chelkuri K. Mohan,

Sanjay Ranka, Penram International.

Artificial Neural Network —Simon Haykin, 2" Ed., Pearson Education.

7. Introduction Neural Networks Using MATLAB 6.0 - S.N. Shivanandam, S. Sumati, S. N.
Deepa,1/e, TMH, New Delhi.
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M.Tech | YEAR | SEMESTER
(Elective-11)
ADVANCED OPERATING SYSTEMS

UNIT-1: Introduction to Operating Systems

Overview of computer system hardware, Instruction execution, 1/0 function, Interrupts,
Memory hierarchy, /0 Communication techniques, Operating system objectives and functions,
Evaluation of operating System

UNIT-II: Introduction to UNIX and LINUX

Basic Commands & Command Arguments, Standard Input, Output, Input / Output Redirection,
Filters and Editors, Shells and Operations

UNIT —I11:

System Calls:System calls and related file structures, Input / Output, Process creation &
termination.

Inter Process Communication:Introduction, File and record locking, Client — Server example,
Pipes, FIFOs, Streams & Messages, Name Spaces, Systems V IPC, Message queues,
Semaphores, Shared Memory, Sockets & TLI.

UNIT -IV:

Introduction to Distributed Systems:

Goals of distributed system, Hardware and software concepts, Design issues.
Communication in Distributed Systems:

Layered protocols, ATM networks, Client - Server model, Remote procedure call and Group
communication.

UNIT -V:
Synchronization in Distributed Systems:

Clock synchronization, Mutual exclusion, E-tech algorithms, Bully algorithm, Ring algorithm,
Atomic transactions

Deadlocks:

Dead lock in distributed systems, Distributed dead lock prevention and distributed dead
lock detection.
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TEXT BOOKS:

1.
2.
3.

The Design of the UNIX Operating Systems — Maurice J. Bach, 1986, PHI.
Distributed Operating System - Andrew. S. Tanenbaum, 1994, PHI.
The Complete Reference LINUX — Richard Peterson, 4™ Ed., McGraw — Hill.

REFERENCE BOOKS:

1.
2.
3.

o~

Operating Systems: Internal and Design Principles - Stallings, 6" Ed., PE.

Modern Operating Systems - Andrew S Tanenbaum, 3" Ed., PE.

Operating System Principles - Abraham Silberchatz, Peter B. Galvin, Greg Gagne, 7" Ed.,
John Wiley

UNIX User Guide — Ritchie & Yates.

UNIX Network Programming - W.Richard Stevens, 1998, PHI.

*hkkkhkkhkkk

www.jntuworld.com || www.jwjobs.net



www.jntuworld.com || www.android.jntuworld.com || www.jwjobs.net || www.android.jwjobs.net

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
B KAKINADA - 533 003, Andhra Pradesh, India

M.Tech | YEAR | SEMESTER
(Elective-11)
CMOS DIGITAL IC DESIGN

UNIT-I: MOS Design

Pseudo NMOS Logic — Inverter, Inverter threshold voltage, Output high voltage, Output Low
voltage, Gain at gate threshold voltage, Transient response, Rise time, Fall time, Pseudo NMOS
logic gates, Transistor equivalency, CMOS Inverter logic.

UNIT-II: Combinational MOS Logic Circuits:

MOS logic circuits with NMOS loads, Primitive CMOS logic gates — NOR & NAND gate,
Complex Logic circuits design — Realizing Boolean expressions using NMOS gates and CMOS
gates , AOI and OIA gates, CMOS full adder, CMOS transmission gates, Designing with
Transmission gates.

UNIT-IIl:  Sequential MOS Logic Circuits

Behaviour of bistable elements, SR Latch, Clocked latch and flip flop circuits, CMOS D latch and
edge triggered flip-flop.

UNIT-1V: Dynamic Logic Circuits

Basic principle, Voltage Bootstrapping, Synchronous dynamic pass transistor circuits, Dynamic
CMOS transmission gate logic, High performance Dynamic CMOS circuits.

UNIT-V: Semiconductor Memories

Types, RAM array organization, DRAM — Types, Operation, Leakage currents in DRAM cell and
refresh operation, SRAM operation Leakage currents in SRAM cells, Flash Memory- NOR flash
and NAND flash.

TEXT BOOKS:

1. Digital Integrated Circuit Design — Ken Martin, Oxford University Press, 2011.
2. CMOS Digital Integrated Circuits Analysis and Design — Sung-Mo Kang, Yusuf Leblebici,
TMH, 3" Ed., 2011.
REFERENCE BOOKS:

1. Introduction to VLSI Systems: A Logic, Circuit and System Perspective — Ming-BO Lin,
CRC Press, 2011

2. Digital Integrated Circuits — A Design Perspective, Jan M. Rabaey, Anantha Chandrakasan,
Borivoje Nikolic, 2" Ed., PHI.
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M.Tech | YEAR | SEMESTER
(Elective-11)
NETWORK SECURITY & CRYPTOGRAPHY

UNIT-I: Introduction

Attacks, Services and Mechanisms, Security attacks, Security services, A Model for Internetwork
security.Classical Techniques: Conventional Encryption model, Steganography, Classical
Encryption Techniques.

UNIT-II:

Modern Techniques:
Simplified DES, Block Cipher Principles, Data Encryption standard, Strength of DES, Differential
and Linear Cryptanalysis, Block Cipher Design Principles and Modes of operations.

Algorithms:

Triple DES, International Data Encryption algorithm, Blowfish, RC5, CAST-128, RC2,
Characteristics of Advanced Symmetric block cifers.

Conventional Encryption:

Placement of Encryption function, Traffic confidentiality, Key distribution, Random Number
Generation.

Public Key Cryptography:

Principles, RSA Algorithm, Key Management, Diffie-Hellman Key exchange, Elliptic Curve
Cryptography.

UNIT-III:

Number Theory:
Prime and Relatively prime numbers, Modular arithmetic, Fermat’s and Euler’s theorems, Testing
for primality, Euclid’s Algorithm, the Chinese remainder theorem, Discrete logarithms.

Message authentication and Hash Functions:

Authentication requirements and functions, Message Authentication, Hash functions, Security of
Hash functions and MACs.

UNIT-IV:
Hash and Mac Algorithms: MD File, Message digest Algorithm, Secure Hash Algorithm,
RIPEMD-160, HMAC.
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Digital signatures and Authentication Protocols: Digital signatures, Authentication Protocols,
Digital signature standards.

Authentication Applications: Kerberos, X.509 directory Authentication service.Electronic Mail
Security: Pretty Good Privacy, SIMIME.

UNIT-V:
IP Security: Overview, Architecture, Authentication, Encapsulating Security Payload, Combining
security Associations, Key Management.

Web Security: Web Security requirements, Secure sockets layer and Transport layer security,
Secure Electronic Transaction.

Intruders, Viruses and Worms: Intruders, Viruses and Related threats.
Fire Walls: Fire wall Design Principles, Trusted systems.
TEXT BOOKS:

1. Cryptography and Network Security: Principles and Practice - William Stallings, 2000, PE.

REFERENCE BOOKS:

1. Principles of Network and Systems Administration, Mark Burgess,John Wiey.
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M.Tech I YEAR | SEMESTER
VLSI LABORATORY

PART-A: VLSI Lab (Front-end Environment)

e The students are required to design the logic circuit to perform the following
experiments using necessary simulator (Xilinx ISE Simulator/ Mentor Graphics
Questa Simulator) to verify the logical /functional operation and to perform the
analysis with appropriate synthesizer (Xilinx ISE Synthesizer/Mentor Graphics
Precision RTL) and then verify the implemented logic with different hardware
modules/kits (CPLD/FPGA Kkits).

e The students are required to acquire the knowledge in both the Platforms (Xilinx and
Mentor graphics) by perform at least SIX experiments on each Platform.

List of Experiments:

1. Realization of Logic gates.

N

. Parity Encoder.

w

. Random Counter

N

. Synchronous RAM.
5. ALU.

6. UART Model.

\l

. Fire Detection and Control System using Combinational Logic circuits.

oo

. Traffic Light Controller using Sequential Logic circuits
9. Pattern Detection using Moore Machine.

10. Finite State Machine (FSM) based logic circuit.
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PART-A: VLSI Lab (Back-end Environment)

e The students are required to design and implement the Layout of the following
experiments of any FOUR using CMOS 130nm Technology with Mentor Graphics
Tool.

List of Experiments:

Inverter Characteristics.

Full Adder.

RS-Latch, D-Latch and Clock Divider.
Synchronous Counter and Asynchronous Counter.
Static and Dynamic RAM.

ROM

Digital-to-Analog-Converter.

Analog-to-Digital Converter.

NG~ wWNE

Lab Requirements:

Software: Xilinx ISE Suite 13.2 Version, Mentor Graphics-Questa Simulator, Mentor Graphics-
Precision RTL, Mentor Graphics Back End/Tanner Software tool.

Hardware: Personal Computer with necessary peripherals, configuration and operating System and
relevant VLSI (CPLD/FPGA) hardware Kits.
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