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M.Tech. Degree COURSE STRUCTURE in
EMBEDDED SYSTEMS

I YEAR - I Semester
Code Group Subj ect
Microcontrollers for Embedded System
Design
Embedded Real Time Operating Systems
VLSI Technology & Design
Advanced Computer Networks
Elective -I Advanced Computer Architecture

Wireless LANs
Adv al Signa ing":
Elective -IT Digital.System Design

Neural Networks & Applications
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| Year — | Sem. M.Tech (Embedded Systems)
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
Unit — I11; Embedded RISC Processor

arbitration Schemes.
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| Year — | Sem. M.Tech (Embedded Systems)

EMBEDDED REAL TIME OPERATING SYSTEMS

Unit — | Introduction

Introduction to UNIX, Overview of Commands, File I/O,( open, create, close, Iseek, read, write), Process
Control ( fork, vfork, exit, wait, waitpid, exec), Signals, Interprocess communication,( pipes, fifos, message
gueues, semaphores, shared memory)

Unit I1: Real Time Systems:

Typical rea time applications, Hard Vs Soft real-time systems, A reference model of Real Time Systems:
Processors and Resources, Temporal Parameters of real Time Work load, Periodic task model precedence
constraints and data dependency, functional parameters, Resource Parameters of jobs and parameters of
resources.

Unit I11: Scheduling & Inter- processComm
Commonly used Approaches to Real Tlm uling Clock Driven agﬁteﬁound Robin, Priority Driven,
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| Year — | Sem. M.Tech (Embedded Systems)
VLS 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.
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| Year — | Sem. M.Tech (Embedded Systems)

ADVANCED COMPUTER NETWORKS

Unit -1: Congestion and Quality of Service (QoS)

Data traffic, Congestion, Congestion Control, Open loop and Closed Loop Congestion Control in TCP and
Frame Relay, Quality of Service, Flow Characterization, Flow Classes, Need For QoS, Resource Allocation,
Best Effort Service Features, Techniques to Improve QoS.

Queue Management: Passive, Active (RED), and Fair (BRED, Choke) Queue Management Schemes,
Scheduling, Traffic Shaping, Resource Reservation and Admission Control Scheduling, Integrated and
Differential Services.

Unit-11: P’”
Wireless Local Area Networks: Intr Or_‘c_)n Wireless'LAN Fepol,og@s eI LAN Requirements, the
M

Physical Layer, the Medium Access Contr AC) Layer, Latest Developmentsk
orks '(WPANs) Intr nt N Technology and A

% tl
|EEE 802.16 Stand
s e —
- |rele$ Networks Ca ler ental\gm
ion Technlqua Dynam1 urce cation, Fund
. b

Wireless Personal Area
Alternatives- Bluetoo
Wireless Wide
3 Generation Cell

ions, Commercial

The First-
Cellular

L
hitecture, - Curren vantag&k
W

AT aye
ATM*Adaptatio
ATM/Adaptation Layer 2 (AAL2)
ATM ‘Traific and Service Paral io

Affecting QoS Par ATM Service Catego es, QOS and

-
Unit- v ~ g

Intercon duct|on Banyan Networks- Properties, rosshar Sy
Networks rang Folding Algorithm, Benes-Networks, Looping Algo

Algorithm.
NE;I’/SDH r NET Layers STS Multl/éf SO
s,
TEXT BOOKS:

SONET/SDH:
Networks.
1. Wireless Communicati ndrea Gol dsmlth 2005, Cambrldge Uni versty
2. AdHoc Wireless Network r@?}ﬁmowls C. Sivg_BamNr u .S.Manoj, 2004, PHI.
3. Data Communication and Netwo orouzan, 2* updating, 20
t o [ ‘.._‘l
REFERENCES:
1. Introduction to Broadband Communication Systems- Sadiku, Mathew N.O., Akujuobi, Cagjetan.M, PHI
2. Wireless Networks- P. Nicopolitidis, A. S. Pomportsis, G. |. Papadimitriou, M. S. Obaidat, 2003,
JohnWiley & Sons
3. High Performance TCP/ IP Networking — Mahaboob Hassan, Jain Raj, PHI.

4. Telecommunication System Engineering — Roger L. Freeman, 4/ed., Wiley-Interscience,
John Wiley & Sons, 2004.




| Year — | Sem. M.Tech (Embedded Systems)

ADVANCED COMPUTER ARCHITECTURE
(ELECTIVE-1)

UNIT I

Concept of instruction format and instruction set of a computer, types of operands and operations;
addressing modes; processor organization, register organization and stack organization; instruction
cycle; basic details of Pentium processor and power PC processor, RISC and CISC instruction set.
UNIT Il

Memory devices, Semiconductor and ferrite core memory, main memory, cache memory, associative
memory organization; concept of virtual memory; memory organization and mapping; partitioning,

demand paging, segmentation; magnetic disk organization, introduction to magnetic tape and
CDROM. P“\ T
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| Year — | Sem. M.Tech (Embedded Systems)

WIRELESS LANS AND PANS
(ELECTIVE-1)
UNIT 1: Overview of Wireless Communication

History of wireless communication, Wireless Vision, Technical Issues, Surrent Wireless Systems, The Wireless
Spectrum.

Unit 2: Introduction to WirelessLANS

Historical Overview of LAN Indu?tlé' ustry, Wireless Home Networking, WLAN
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| Year — | Sem. M.Tech (Embedded Systems)

ADVANCED DIGITAL SIGNAL PROCESSING
(ELECTIVE - 1)

UNIT |

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

Multirate Signal Processing: Introduction, Decimation by afactor D, Interpolation by afactor I, Sampling rate
conversion by a rational factor I/D, Multistage Implementation of Sampling Rate Conversion, Filter design &
Implementation for sampling rate conversion, Applications of Multirate Signal Processing
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| Year — | Sem. M.Tech (Embedded Systems)

DIGITAL SYSTEM DESIGN
(ELECTIVE - I1)

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 — Sign lier (2’s Complement multiplier) — Binary
Divider — Control logic for Sequenceg lization WI ble’ter PLA PAL.
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| Year — | Sem. M.Tech (Embedded Systems)

NEURAL NETWORKSAND APPLICATIONS
(ELECTIVE - I1)

UNIT - | Fundamental Concepts, Models& Learning Rules of Artificial Neural Systems

Biological Neuron Models and their Artificial Models Biological Neuron, McCulloch-Pitts Neuron Model,
Neuron Modeling for Artificial Neuron Models, Models of Artificial Neural Networks, Feed Forward Network
and Feed Backward Network. Neural Processing, Supervised and Unsupervised Learning

Neural Network Learning rules: Hebbian Learning Rule, Perception Learning Rule, Delta Learning Rule
Widrow-Hoff Rule, Correlation Learning Rule, Winner —Take-All Learning Rule, Out Star Learning Rule,
Summary of Learning Rules.

UNIT -1l Single Layer Feed For ﬂgworks 1 a I!

Classification Model, Features’ and ecisiof Regions, Discriminant Fun s%near Machine and Minimum
Distance Classificatio J&lonpar-ametrlc Trammg Concept Training and- Cl |on using the Discrete
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| Year — | Sem. M.Tech (Embedded Systems)

ADVANCED OPERATING SYSTEMS
(ELECTIVE - I1)

Unit —1:
Introduction to Operating Systems: Overview of computer system hardware, Instruction execution, 1/0
function, Interrupts, Memory hierarchy, 1/0 Communication techniques, Operating system objectives and
functions, Evaluation of operating System
Unit —I1:

Introduction to UNIX and LINUX: Basic commands & command arguments, Standard input, output, Input /
output redirection, filters and editors, Shells and operations

Unit = 111:
om creation & termination.

System Calls: System calls and related fil [
Inter process Communication:_Intr n, file and-record I.Qg_l Server example, pipes, FIFOs,
Streams & Messages, Name &)aCea stems V | IPC, Ma&gequeu&e, Sem
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TLI.
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| Year — | Sem. M.Tech (Embedded Systems)

EMBEDDED SYSTEMSLAB-1

CYCLE 1: 8051 Microcontrollers

Serial Data Transmission using 8051 microcontroller in different modes.
Look up tables for 8051.

Timing subroutines for 8051- Real time times and Applications.
Keyboard interface to 8051.

ADC, DAC interface to 8051.

LCD interface to 8051.

oukrwbdhpE

CYCLE 2z

Study of Real Time Operating System:
Development of Devices Drlvers for
Software Devel opment for D Ap
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