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COURSE STRUCTURE 
	Code
	Name of the Subject 
	L
	P
	C
	INT
	EXT
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	Core
	
	
	
	
	
	

	
	1. Embedded Systems Concepts
	4
	-
	8
	40
	60
	100

	
	2. Embedded System Design
	4
	-
	8
	40
	60
	100

	
	3. VLSI Technology & Design
	4
	-
	8
	40
	60
	100

	
	4. Analog & Digital IC Design  
	4
	-
	8
	40
	60
	100

	Elective I
	
	
	
	
	
	

	
	1. Embedded Software Design
	4
	-
	8
	40
	60
	100

	
	2. VHDL Modeling of Digital Systems
	
	
	
	
	
	

	Elective II
	
	
	
	
	
	

	
	1. Hardware Software Co-Design
	4
	-
	8
	40
	60
	100

	
	2. Embedded & Real Time Systems
	
	
	
	
	
	

	Laboratory
	
	
	
	
	
	
	

	
	1.HDL Programming Laboratory
	-
	4
	4
	40
	60
	100
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

M. Tech- I Semester

EMBEDDED SYSTEMS CONCEPTS

UNIT I: AN INTRODUCTION TO EMBEDDED SYSTEMS

An Embedded system, processor in the system, other hardware units, software embedded into a system,exemplary embedded systems, embedded system – on – chip (SOC) and in VLSI circuit. Processor and memory organization – Structural Units in a Processor, Processor selection for an embedded system, memory devices, memory selection for an embedded systems, allocation of memory to program cache and memory management links, segments and blocks and memory map of a system, DMA, interfacing processors, memories and Input Output Devices.

UNIT II: DEVICES AND BUSES FOR DEVICE NETWORKS

I/O devices, timer and counting devices, serial communication using the “I2 C” CAN, profibus foundation field bus. and advanced I/O buses between the network multiple devices, host systems or computer parallel communication between the networked I/O multiple devices using the ISA, PCI, PCI-X and advanced buses.

UNIT III: DEVICE DRIVERS AND INTERRUPTS SERVICING MECHANISM

Device drivers, parallel port and serial port device drivers in a system, device drivers for internal

programmable timing devices, interrupt servicing mechanism.
UNIT IV: PROGRAMMING CONCEPTS AND EMBEDDED PROGRAMMING IN C, C++, VC++ AND JAVA

Interprocess communication and synchronization of processes, task and threads, multiple processes in an application, problem of sharing data by multiple tasks and routines, interprocess communication.

UNIT V: HARDWARE – software co-design in an embedded system, embedded system project

management, embedded system design and co-design issues in system development process, design cycle in the development phase for an embedded system, use of target systems, use of software tools for development of an embedded system, use of scopes and logic analysis for system, hardware tests. Issues in embedded system design.

TEXT BOOK:

1. Embedded systems: Architecture, programming and design by Rajkamal, TMH.
REFERENCE:

1. Embedded system design by Arnold S Burger, CMP

2. An embedded software primer by David Simon, PEA

3. Embedded systems design:Real world design be Steve Heath; Butterworth Heinenann, Newton mass

4. Data communication by Hayt.
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M. Tech- I Semester

VLSI TECHNOLOGY & DESIGN

UNIT – I 

REVIEW OF MICROELECTRONICS AND INTRODUCTION TO MOS  TECHNOLOGIES: (MOS, CMOS, Bi CMOS) Technology trends and projections.  

UNIT – II 

BASIC ELECTRICAL PROPERTIES OF MOS, CMOS & BICOMS CIRCUITS: Ids-Vds relationships, Threshold voltage Vt, Gm, Gds and Wo, Pass Transistor, MOS,CMOS  & Bi CMOS Inverters, Zpu/Zpd,  MOS Transistor circuit model,Latch-up in CMOS circuits.  

UNIT – III 

LAYOUT DESIGN AND TOOLS: Transistor structures, Wires and Vias , Scalable Design rules ,Layout Design tools.   
UNIT – IV 

LOGIC GATES & LAYOUTS: Static complementary gates, switch logic, Alternative gate circuits, low power gates, Resistive and Inductive interconnect delays.   
UNIT – V 

COMBINATIONAL LOGIC NETWORKS: Layouts, Simulation, Network delay, interconnect design, power optimization, Switch logic networks, Gate and Network testing. 
UNIT – VI 

SEQUENTIAL SYSTEMS: Memory cells and Arrays, clocking disciplines, Design ,power optimization, Design validation and testing. 

UNIT – VII 

FLOOR PLANNING & ARCHITECTURE DESIGN: Floor planning methods, off-chip connections, High-level synthesis, Architecture for low power, SOCs and Embedded CPUs, Architecture testing.  
UNIT – VIII 

INTRODUCTION TO CAD SYSTEMS (ALGORITHMS) AND CHIP DESIGN: Layout Synthesis and Analysis, Scheduling and printing; Hardware/Software Co-design, chip design methodologies- A simpleDesign example-  

TEXT BOOKS: 

1.  Essentials of VLSI Circuits and Systems, K. Eshraghian et . al( 3 authors) PHI  of India  Ltd.,2005 

2.  Modern VLSI Design, 3rd Edition, Wayne Wolf ,Pearson Education, fifth Indian      

      Reprint, 2005.  

REFERENCES: 

1.  Principals of CMOS Design – N.H.E Weste, K.Eshraghian, Adison Wesley, 2nd

 Edition. 

2.  Introduction to VLSI Design – Fabricius, MGH International Edition, 1990. 

3.  CMOS Circuit Design, Layout and Simulation – Baker, Li Boyce, PHI, 2004. 3 
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

M. Tech- I Semester

ANALOG AND DIGITAL IC DESIGN

UNIT-I

OPERATIONAL AMPLIFIERS: General considerations one – state op-amps, two stage op-amps-gains boosting stage- comparison I/P  range limitations slew rate. CURRENT MIRRORS AND SINGLE STAGE AMPLIFIERS: simple COMS, 3JT current mirror,, Cascode Wilson Wilder current mirrors. Common Source amplifier source follower, common gate amplifier

NOISE: Types of Noise – Thermal Noise-flicker noise- Noise in opamps- Noise in common source stage noise band width.
UNIT-II

PHASED LOCKED LOOP DESIGN: PLL concepts- The phase locked loop in the locked condition Integrated circuit PLLs – phase Detector- Voltage controlled oscillator case study: Analysis of the 560 B Monolithic PLL.

SWITHCHED CAPACITORS CIRCUITS: Basic Building blocks op-amps capacitors switches – non-over lapping clocks-Basic operations and analysis-resistor equivalence of la switched capacitor- parasitic sensitive integrator parasitic insensitive integrators signal flow graph analysis-First order filters- switch sharing fully differential filters – charged injections-switched capacitor gain circuits parallel resistor –capacitor circuit – preset table gain circuit – other switched capacitor circuits – full wave rectifier – peak detector sinusoidal oscillator.
UNIT-III
LOGIC FAMILIES & CHARACTURISTICS : COMS, TTL, ECL, logic families COMS / TTL, interfacing comparison of logic families.

COMBINATIONAL LOGIC DESIGN USING VHDL: VHDL modeling for decoders, encoders, multiplexers, comparison, adders and subtractors .

SEQUENCIAL IC DESIGN USING VHD: VHDL modeling for larches, flip flaps, counters, shift registers, FSMs.
UNIT-IV

DIGITAL INTEGRADED SYSTEM BUILDING BLOCKS: Multiplexers and decoders – barrel shifters counters digital single bit adder

MEMORIES: ROM: Internal structure 2D decoding commercial type timing and applications 

CPLD: XC 9500 series family CPLD architecture – CLB internal architecture, I/O block internal structure .

FPGA: Conceptual of view of FPGA – classification based on CLB internal architecture I/O  block architecture.
UNIT-V

COMPORATORS: Using an op-amp for a comparator-charge injection errors- latched comparator

NYQUIST RATE D/A CONVERTERS: Decoder based converter resistor storing converters folded resister string converter – Binary scale converters – Binary weighted resistor converters – Reduced resistance ratio ladders – R-2R based converters – Thermometer code current mode D/A converters.

  NYQUIST RATE A/D CONVERTERS: Integrating converters – successive approximation converters. DAC based successive approximation – flash converters time interleaved A/D converters.
REFERENCES:

1. Analog Integrated circuit Design by David A Johns, Ken Martin, John Wiley & Sons.

2. Analysis and design of Analog Integrated Circuits, by Gray, Hurst Lewis, Meyer. John Wiley & Sons.

3. Design of Analog CMOS Integrated Circuits, Behzad Razavi, TMH

4. Digital Integrated Circuit Design by Ken Martin, Oxford University 2000

5. Digital Design Principles & Practices” by John F Wakerly, Pearson Education & Xilinx Design Series, 3rd Ed.(2002)
SUGGESTING READOMG  

1. Ken Martin, Digital Integrated Circuit Design Oxford University,2000.
2. John F Wakerly, “Digital Design Principles & Practices”,  Pearson Education & Xilinx Design Series, 3rd Ed.(2002)
3. Samir Palnitkar, “Verylog HDL-A Guide to Digital Design and Synthesis”, Prentice Hall India, (2002)
4. Douglas J Smith, “HDL Chip Design, a practical Guide for Designing, Synthesizing and simulating ASICs and FPGAs using VHDL or Verilog, Doone Publications, (1999).
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

M. Tech- I Semester

EMBEDDED SOFTWARE DESIGN (Elective – I )
UNIT 1

Pentium Processor: Introduction to the Pentium Microprocessor, Special Pentium Registers, Pentium

Memory management. 

UNIT 2

Embedded Design Life Cycle: Introduction, Product Specification, Hardware/software partitioning, Iteration and Implementation, Detailed hardware and software design, Hardware/Software integration, Product Testing and Release, Maintaining and upgrading existing products. Selection Process: Packaging the Silicon, Adequate Performance, RTOS Availability, Tool chain Availability, Other issues in the Selection process, Partitioning decision : Hardware/Software Duality, Hardware Trends, ASICs and Revision Costs.

UNIT 3

Development Environment: The Execution Environment, Memory Organization, System Startup. Special Software Techniques: Manipulating the Hardware, Interrupts and Interrupt service Routines (ISRs), Watchdog Times, Flash Memory, Design Methodology. Basic Tool Set: Host – Based Debugging, Remote Debuggers and Debug Kernels, ROM Emulator, Logic Analyzer.

UNIT 4

BDM: Background Debug Mode, Joint Test Action Group (JTAG) and Nexus. ICE – Integrated Solution: Bullet Proof Run Control, Real time trac, Hardware Break points, Overlay memory, Timing Constrains, Usage Issue, Setting the Trigger.  Testing: Why Test? When to Test? Which Test? When to Stop? Choosing Test cases, Testing Embedded Software, Performance Testing Maintenance and Testing, The Future.

UNIT 5

Writing Software for Embedded Systems: The compilation Process, Native Versus Cross-Compilers, Runtime Libraries, Writing a Library, Using alternative Libraries, using a standard Library, Porting Kernels, C extensions for Embedded Systems, Downloading. Emulation and debugging techniques; Buffering and Other Data Structures: What is a buffer? Linear Buffers, Directional Buffers, Double Buffering, Buffer Exchange, Linked Lists, FIFOs, Circular Buffers, Buffer Under run and Overrun, Allocating Buffer Memory, Memory Leakage. Memory and Performance Trade-offs
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

M. Tech- I Semester

VHDL MODELLING OF DIGITAL SYSTEMS (ELECTIVE  I)
UNIT I INTRODUCTION : 

An Overview Of Design Procedures Used For System Design Using CAD Tools. Design Entry. Synthesis, Simulation, Optimization, Place And Route. Design Verification Tools. Examples Using Commercial PC Based On VHDL Elements Of VHDL Top Down Design With VHDL Subprograms. Controller Description VHDL Operators. 

UNIT II BASIC CONCEPT IN VHDL: Characterizing Hardware Languages, Objects And Classes, Signal Assignments, Concurrent And Sequential Assignments. Structural Specification Of Hardware: Parts Library Wiring Of Primitives, Wiring Interactive 

Networks, Modeling A Test Bench Binding Alternative Top Down Wiring. 

UNIT III DESIGN ORGANIZATIN AND PARAMETERIZATION: 

Definition And Usage If Subprograms, Packaging Parts And Utilities, Design Parametrization, Design Configuration, Design Libraries, Utilities For High  –Level Descriptions-Type Declaration And Usage, VHDL Operators, Subprogram Parameter Types And Overloading, Other Types And Type Related Issues, Predefined Attributes, User Defined Attributes, Packing Basic Utilities.    

UNIT IV DATA FLOW DESCRIPTION IN VHDL              

Multiplexing And Data Selection, State Machine Description, Open Collector Gates, Three State Bussing AGeneral Data Flow Circuit, Updating Basic Utilities. Behavioral Description Of Hardware: Process Statement Assection Statements, Sequential Wait Statements Formatted ASCII I/O Operators, MSI-Based Design. 

UNIT V CPU MODELLING FOR DESCRIPTION IN VHDL: 

Parwan CPU, Behavioural Description Of Parawan, Bussing Structure, Data Flow Description Test Bench For The Parwan CPU. A More Realistic Parwan. Interface Design And Modeling. VHDL As A Modelling Language.  

TEXT BOOKS: 

1. Z.NAWABI : VHDL Analysis And Modelling Of Digital Systems. (2/E), Mcgraw Hill, (1998) 

REFERENCE: 1.  PERRY : VHDL, (3/E) Mcgraw Hill   10 
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HARDWARE - SOFTWARE CO-DESIGN   ( ELECTIVE II )
UNIT I

CO – DESIGN ISSUES AND CO- SYNTHESIS ALGORITHMS :

Co – Design Models, Architectures, Languages, A Generic Co-Design Methodology, Hardware – Software Synthesis Algorithms : Hardware – Software Partitioning, Distributed System Co-Synthesis.

UNIT II

PROTOTYPING AND EMULATION AND TARGET ARCHITECTURES :

Prototyping and Emulation techniques, Prototyping and Emulation Environments, Future Developments in Emulation and Prototyping, Architecture Specialization Techniques, System Communication infrastructure, Target Architectures and Application System Classes, Architectures for Control Dominated System and Data – Dominated Systems.

UNIT III

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

UNIT V

LANGUAGES FOR SYSTEM – LEVEL SPECIFICATION AND DESIGN :

System – Level Specification, Design representation for system level synthesis, System level specification Languages, Heterogeneous Specifications and Multi Language Co – Simulation. The cosyma system and Lycos system.

TEXT BOOKS :

1. Hardware / Software Co – Design Principles and Practice, Kluwer Academic  publishers
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EMBEDDED AND REAL TIME SYSTEMS ( Elective –II )
UNIT I: INTRODUCTION

Embedded systems over view, design challenges, processor technology, Design technology, Trade-offs. Single purpose processors RT-level combinational logic, sequential logic(RT-level), custom purpose processor design(RT -level), optimizing custom single purpose processors.

UNIT II: GENERAL PURPOSE PROCESSORS
Basic architecture, operations, programmer’s view, development environment, Application specific Instruction –Set processors (ASIPs)-Micro controllers and Digital signal  processsors.

UNIT III: STATE MACHINE AND CONCURRENT PROCESS MODELS

Introduction, models Vs Languages, finite state machines with data path model(FSMD),using state machines, program state machine model(PSM, concurrent process model, concurrent processes, communication among processes, synchronization among processes, Implementation, data flow model, real-time systems.

UNIT IV: COMMUNICATION PROCESSES

Need for communication interfaces, RS232/UART, RS422/RS485,USB, Infrared, IEEE1394 Firewire, Ethernet,  IEEE 802.11, Blue tooth.

UNIT V: EMBEDDED/RTOS CONCEPTS-I

Architecture of the Kernel, Tasks and task scheduler, interrupt service routines, Semaphores, Mutex.

UNIT VI: EMBEDDED/RTOS CONCEPTS-II
Mailboxes, Message Queues, Event Registers, Pipes-Signals.

UNIT VII: EMBEDDED/RTOS OCNCEPTS-III

Timers-Memory Management-Priority inversion problem-embedded operating systems-Embedded Linux-Real-time operating systems-RT Linux-Handheld operating systems-Windows CE.

UNIT VIII: DESIGN TECHNOLOGY

Introduction, Automation, Synthesis, parallel evolution of compilation and synthesis, Logic synthesis, RT synthesis, Behavioral  Synthesis, Systems Synthesis and Hard ware/Software Co-Design, Verification, Hardware/Software co-simulation, Reuse of intellectual property codes.

TEXT BOOKS

1.Embedded System Design-A Unified Hardware/Software Introduction- Frank Vahid, Tony  D.Givargis, John Wiley & Sons, Inc.2002.

2. Embedded/Real Time Systems- KVKK prased,  Dreamtech press-2005.

3. Introduction to Embedded Systems - Raj Kamal, TMS-2002.

REFERENCE BOOKS

1. Embedded Microcomputer Systems-Jonathan W.Valvano, Books/Cole,Thomson Leaarning.

2. An Embedded Software Primer- David E.Simon, pearson Ed.2005
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M. Tech- I Semester

HDL PROGRAMMING LABORATORY

1.  Digital Circuits Description using Verilog and VHDL 

2.  Verification of the Functionality of Designed circuits using function Simulator. 

3.  Timing simulation for critical path time calculation. 

4.  Synthesis of Digital circuits 

5.  Place and Route techniques for major FPGA vendors such as Xilinx, Altera and Actel etc. 

6.  Implementation of Designed Digital Circuits using FPGA and CPLD devices. 
