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| Year — | Sem. M.Tech (VLS| System Design)
MICROCONTROLLERS FOR EMBEDDED SYSTEM DESIGN

Unit —I: Introduction to Embedded Systems

Overview of Embedded Systems, Processor Embedded into a system, Embedded Hardware Units and Devices
in system, Embedded Software, Complex System Design, Design Process in Embedded System, Formalization
of System Design, Classification of Embedded Systems.

Unit —11: Microcontrollersand Processor Architecture & Interfacing

8051 Architecture, Input/Output Ports and Circuits, External Memory, Counters and Timers, PIC Controllers.
Interfacing Processor (8051, PIC), Memory Interfacing, 1/0 Devices, Memory Controller and Memory
arbitration Schemes.
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| Year — | Sem. M.Tech (VLS| System Design)
CPLD AND FPGA ARCHITECTURE AND APPLICATIONS

UNIT -l
Programmable logic : ROM, PLA, PAL PLD, PGA - Features, programming and applications using complex

programmable logic devices Altera series — Max 5000/7000 series and Altera FLEX logic-10000 series CPLD,
AMD’s- CPLD (Mach 1to 5), Cypres FLASH 370 Device technology, Lattice PLST’s architectures — 3000

series — Speed performance and in system programmability.

UNIT -1
FPGAs. Field Programmable gate arrays- Logic blocks, routing architecture, design flow technology mapping

jfor FPGAs, Case studies Xitir x XC4000 & ALTERA’s FLEX 8000/10000 FPGAs: AT &T ORCA’s (
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| Year — | Sem. M.Tech (VLS| System Design)

VLSl TECHNOLOGY & DESIGN

UNIT - I:
Review of Microelectronics and Introduction to MOS Technologies: MOS, CMOS, BiCMOS Technology,
Trends And Projections.

Basic Electrical Properties of MOS, CMOS & BiCMOS Circuits: 145V s relationships, Threshold Voltage Vi,
Gm, Ggsand wo, Pass Transistor, MOS, CMOS & Bi CMOS Inverters, Zpu/Zpd, MOS Transistor circuit model,
Latch-up in CMOS circuits.

UNIT = 11:
LAYOUT DESIGN AND TOOLS: Transistor structures, Wires and Vias, Scalable Design rules, Layout Design
tools.
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| Year — | Sem. M.Tech (VLS| System Design)

ALGORITHMSFOR VLSl DESIGN AUTOMATION

UNIT |

PRELIMINARIES

Introduction to Design Methodologies, Design Automation tools, Algorithimic Graph Theory, Computational
complexity, Tractable and Intractable problems.

UNIT I

GENERAL PURPOSE METHODS FOR COMBINATIONAL OPTIMIZATION
Backtracking, Branch and Bound, Dynamic Programming, Integer Linear Programming,
Local Search, Simulated Annealing, Tabu search, Genetic Algorithms.
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| Year — | Sem. M.Tech (VLS| System Design)

HARDWARE- SOFTWARE CO- DESIGN
(ELECTIVE-I)

UNIT -l
CO- DESIGN ISSUES
Co- Design Models, Architectures, Languages, A Generic Co-design Methodology.

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

UNIT -l
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| Year — | Sem. M.Tech (VLS| System Design)

DIGITAL SYSTEM DESIGN
(ELECTIVE-I)

Unit-1: Designing with Programmable L ogic Devices

Designing with Read only memories — Programmable Logic Arrays — Programmable Array logic — Sequential
Programmable Logic Devices — Design with FPGA’s— Using a One-hot state assignment,

State transition table- State assignment for FPGA’s - Problem of Initial state assignment for One —Hot encoding -
State Machine charts — Derivation of SM Charts — Realization of SM charts — Design Examples —Serial adder
with Accumulator - Binary Multiplier — Signed Binary number multiplier (2’s Complement multiplier) — Binary

Divider — Control logic for Sequence detector — Rm' i Hﬂ H Multipl exer — PLA — PAL.
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| Year — | Sem. M.Tech (VLS| System Design)

DEVICE MODELLING
(ELECTIVE-I)

UNIT I:

Introduction to Semiconductor Physics: Review of Quantum Mechanics, Boltzman transport eguation,
continuity equation, Poisson equation

Integrated Passive Devices: Types and Structures of resistors and capacitors in monolithic technology,
dependence of model parameters on structures
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| Year — | Sem. M.Tech (VLS| System Design)

ADVANCED DIGITAL SIGNAL PROCESSING E
(ELECTIVE-)

UNIT |

Review of DFT, FFT, IR Filters, FIR Filters,

Multirate Signal Processing: Introduction, Decimation by a factor D, Interpolation by afactor |, Sampling rate
conversion by a rational factor I/D, Multistage Implementation of Sampling Rate Conversion, Filter design &

I mplementation for sampling rate conversion, Apef | iﬁl oni of Multirate Signal Processing
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| Year — | Sem. M.Tech (VLS| System Design)

NETWORK SECURITY AND CRYPTOGRAPHY
(ELECTIVE-)

UNIT-I

Introduction:

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

Techniques.
UNIT-II
M odern Techniques:
Simplified DES, Block Cipher Principlm ength of DES, Differential and Linear
Cryptanalysis, Block Cipher Desi gn and Modes of Operations. - .
Algorithms. Triple DES, Internatlon a Encryption algorithm, BlQ,‘_Wflh RC5, CAST-128, RC2,
Characteristics of Advi -
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Intruders, Viruses and Worms: Intruders, Viruses and Related threats.
FireWalls: Firewall Design Principles, Trusted systems.
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MICRO ELECTROMECHANICAL SYSTEMS
(ELECTIVE-)

UNIT -l

Introduction, basic structures of MEM devices — (Canti-Levers, Fixed Beams diaphragms). Broad Response of
Micro electromechanical systems (MEMS) to Mechanical (Force, pressure etc.) Thermal, Electrical, optical and
magnetic stimuli, compatibility of MEMS from the point of power dissipation, leakage etc.

UNIT -1

Review of mechanical concepts like W deflection curve. Differential equations
describing the deflection under congentrated. forece, distributed.force, éhsﬁyuted force, deflection curves for
canti-levers- fixed beam. Electrostatl.c-'éi?:'ltatlon — columbic force betw and moving electrodes.
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| Year — | Sem. M.Tech (VLS| System Design)

SIMULATION LAB (VLSI)
CYCLE 1L

Digital Circuits Description using Verilog.

Verification of the functionality of designed Circuits using function simulator.
Timing Simulation for critical Path time calculation.

Synthesis of Digital Circuits.
Place and route techniques for m rix, Altera, Cypress etc.,
Implementation of Desi gn&{D _’aL.Cl retiits Using FPGA"and-CH_'D ug
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