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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
INSTITUTE OF ENGINEERING AND TECHNOLOGY, LUCKNOW

VISION

To produce manpower in the field of Electronics and Communication Engineering, capable to
compete with that elsewhere and to make the department a center of excellence in the field of Signal

Processing and Microelectronics.

MISSION

M1:  To develop the ability among students and understand concepts of core graduate electronics
and communication engineering.

M2:  To create center of Excellence to meet global research and development challenges

M3:  To build student community with professional and ethical standards in thrust areas so as to
meet industry requirements.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1:Graduates of the programme will have an educational experience that inspires them to
exhibit leadership and team building skills and have successful careers in their chosen
technical or professional domain.

PEO2:Graduates of the programme will continue to learn and adapt in a constantly evolving society
and contribute to the society in a professional and ethical manner.

PEOS3: Graduates of the programme will inculcate good technical and professional knowledge
according to requirements of industries and higher studies.

PEOA4: To inculcate the spirit of innovation / creativity, independent thinking, risk taking ability,
entrepreneurship and attitude to approach challenges with confidence.

PROGRAM SPECIFIC OBJECTIVES (PSOs)

PSO1: An ability to understand the concepts of basic Electronics & Communication Engineering
and to apply them to various areas like Signal processing, VLSI, Embedded systems,
Communication Systems, Digital & Analog Devices, etc.

PSO2: An ability to solve complex Electronics and Communication Engineering problems, using
latest hardware and software tools, along with analytical skills to arrive cost effective and
appropriate solutions.

PSO3: Wisdom of social and environmental awareness along with ethical responsibility to have
a successful career and to sustain passion and zeal for real-world applications using
optimal resources as an Entrepreneur.




INAUGURATION OF CENTER OF EXCELLENCE

Electronics and Communication Engineering Department has Centre of Excellence developed by
Texas Instrument. Dr. Abdul Kalam Technical University, Lucknow inaugurated the Texas
Instruments Center of Excellence on 23 December 2015 to bridge the diverging gap between
academics and industry requirement. AKTU and Sapience Consulting- Texas instruments University
program partner signed an MOU to adopt a revised curriculum based on Texas Instruments
Technology. To ensure this the university announced the inauguration of Texas Instruments Center

of Excellence in Institute of Engineering College, Lucknow . Dr. Vinay Kumar Pathak, honorable Vice

Chancellor of AKTU said “We are excited about the association with Sapience Consulting which will
help us produce industry ready and help us equip our faculty with state of the art technology. This
will allow us to further provide faculty with ability to build technical expertise with experimental
learning on Tl Analog and Embedded Technologies”.This curriculum revision will facilitate students
and professors to stay a step ahead of the conventional mode of learning as well as teaching.
According to Ms. Apurva Verma, Director Operations, Sapience Consulting “Collaborating with the
university is another step towards building a larger industry ready engineering community through
experimental learning”. The Tl Center of Excellence is instrumental in training faculty and students

on Tl educational platforms.
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Texas Instruments Center of Excellence inaugurated at Dr. A.P.J. Abdul Kalam
Technical University, U.P., Lucknow.

Lucknow, 23" December, 2015: Dr. A.P.J. Abdul Kalam Technical University, U.P., Lucknow inaugurated
the Texas Instruments (T1) Center of Excellence to bridge the diverging gap between academia and
industry requirements.

DAPJAKTU and Sapience Consulting- Texas Instruments university
program partner signed an MOU earlier in October,2015 to adopt
a revised curriculum based on Texas Instruments technologies.
This MOU is aimed at enhancing the syllabus in order to bring
industry relevant technologies to classrooms and making study
courses more application oriented, especially Linear Integrated
Circuits and Embedded Systems courses. Through this tie-up,
DAPJAKTU has introduced teaching and lab core courses on Ti
Analog and Embedded Technologies within its undergraduate (UG)
engineering curriculum of its constituent and affiliated colleges
with immediate effect.

Tl Centre of Excellence at Institute of Engineering and Technology
was inaugurated by Prof. Vinay Kumar Pathak, Honorable Vice
Chancellor of DAPJAKTU and Sanjay Srivastava, Director -
University Program, Texas Instruments India.

The TI Center of Excellence (CoE) will be instrumental in training
faculty and students on T) educational platforms. As part of this
association, DAPJAKTU will provide the infrastructure for
organizing three Faculty Development Programs (FDPs) at the CoE
for its faculty mentors within the course of next 16 months, with
technical expertise from Sapience Consulting.




“These curriculum revisions are a part of DAPJAKTU’s endeavor to
facilitate students and professors alike to stay a step ahead of the
conventional mode of both teaching and learning. The Tl program
aims to provide educators with the ability to teach real world
concepts and augment this with an exciting and exclusive hands-on
learning experience,” said Sanjay Srivastava, Director - University
Program, Texas Instruments India.

Commenting on this association, Dr. Vinay Kumar Pathak,
honorable Vice Chancellor of DAPJAKTU said, “We are excited
about the association with Sapience Consulting which will help us
produce industry ready engineers and equip our faculty with state
of the art technology. This will allow us to further provide faculty
with the ability to build technical expertise with experiential learning
on Tl Analog and Embedded technologies.”

Ms. Apurva Varma, Director Operations, Sapience Consulting
further added, “With more than 1,800 associations with engineering
colleges and over 2,400 labs enabling system and application
innovations using TI’s analog and embedded processing devices, Tl
is mobilizing the ecosystem of the Indian engineering fraternity.
Collaborating with DAPJAKTU is another step towards building a larger industry ready engineering
community through experiential learning. ”

About DAPJAKTU

Dr. A.P.J. Abdul Kalam Technical University, U.P., Lucknow, Uttar Pradesh (Formerly UPTU) was
established by the Government of Uttar Pradesh on 8th May 2000.

The University is affiliating in nature and its jurisdiction spans the entire state of U.P. in affiliating B.Tech.,
M.B.A,, M.CA,, B.Arch., B. Pharma., B.H.M.C.T., M.Tech. and Ph.D. programs in 785 colleges/institutions
imparting graduate, postgraduate and doctoral level training in all government and private institutions
located all over U.P. in engineering, technology, architecture, pharmacy, hotel management and catering
technology as well as M.B.A. and M.C.A. programs.

UPTU envisions to facilitate and nurture the quality of technical education and research in its own
premises as well as all affiliating institutions.

Tl India University Program

As a leading technology company, Tl helps prepare students in India for the rigors of system design
innovations when they graduate from college. Over the years, T| has worked with universities across India
to impart the knowledge of semiconductor technology and system design. Today, Tl is closely associated
with more than 1800 engineering colleges in the country with over 2400 labs that help in encouraging
innovations in system and applications using TI's analog and embedded processing devices.



The TI University programs bring together everyone who is working towards the common goal of
equipping students with industry necessary skill-sets and making Tl technology accessible to the
academia.

About Texas Instruments

Texas Instruments semiconductor innovations help 100,000 customers unlock the possibilities of the
world as it could be — smarter, safer, greener, healthier and more fun. Our commitment to building a
better future is ingrained in everything we do - from the responsible manufacturing of our

semiconductors, to caring for our employees, to giving back inside our communities. This is just the
beginning of our story. Learn more at www.ti.com.




Dr. A.P.J. Abdul Kalam Technical University, U.P., Lucknow.

Texas Instruments Centre of Excellence Inauguration

Venue: IET, Lucknow

Date: 23" Dec, 2015

Program Agenda

Time: 11:00 AM to 12:30 PM

Event Description Speaker Duration

Welcome address Prof. V.K. Singh, Chairman, 5 min
Board of Studies

Inaugural address Prof. Vinay Kumar Pathak, 8 min
Honourable Vice Chancellor

MoU Exchange Prof. Vinay Kumar Pathak and 3 min
Mr. Sanjay Srivastava,
Director, University Program,
Texas Instruments, India

Address by Guest Mr. Sanjay Srivastava 8 min

Inauguration of Texas Prof. Vinay Kumar Pathak and 15 min

Instruments Centre Of Mr. Sanjay Srivastava

Excellence at IET

Distribution of material for Prof. Vinay Kumar Pathak and 15 min

other CoE Mr. Sanjay Srivastava

Press Conference:

Event Description Speaker Duration

Introduction Prof. V.K. Singh, Chairman, 8 min
Board of Studies

Question and answer Prof. Vinay Kumar Pathak, 8 min
Honourable Vice Chancellor

Question and answer Mr. Sanjay Srivastava, 8min
Director, University Program,
Texas instruments, India

Vote of Thanks University Official 2 min




BENEFITS OF CENTER OF
EXCELLENCE TO ELECTRONICS AND
COMMUNICATION ENGINEERING
DEPARTMENT
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DR. A.P.J. ABDUL KALAM TECHNICAL UNIVERSITY

(Formerly UP Technical University)

§EITYE 3% oAl avg 2 o, HIAIgT g, I Y39, FETFH-226 021
Institute of Engineering & Technology campus, sitapur road, Uttar Pradesh, Lucknow-226021
ST HET : 0522-2732194 B HE 0522-2732189
Telephone :0522-2732194 Fax : 0522-2732189

AKTU/Re. ) 901 534162,

'DE\TE O 7 1)K
To,

Tl India University Program
Texas Instruments India
Bagmane Tech Park

CV Raman Nagar

Bangalore — 560093

Dear Sir/Madam,

Sub: Approval of curriculum in Integrated Circuits and Microcontrollers for Embedded Systems

Vide reference cited above, it is to confirm that, effective immediately, the University has made changes to the
curriculum structure and content for following courses

1. 3" vear [Effective from Session 2016-17] B. Tech. Electronics Engineering; B. Tech. Electronics &
Communication Engineering; B. Tech. Electronics & Telecommunication Engineering
I Integrated Circuits/ NEC 501 /5'" Semester
Il Integrated Circuits Lab/ NEC 551/5'" Semester
1. Microcontrollers for Embedded Systems / NIC 601/6'" Semester
IV. Microcontrollers for Embedded Systems Lab/ NIC 651/6'" Semester
V. Real Time Systems/ NEC-013/6"" Semester
2. 3" vear [Effective from Session 2016-17] B. Tech. Electronics & Instrumentation Engineering; B. Tech.
Instrumentation & Control Engineering; B. Tech. Applied Electronics and Control Engineering
I. Integrated Circuits/ NEC 501 /5'" Semester
ll.  Integrated Circuits Lab/ NEC551/5"" Semester
1. Microcontrollers for Embedded Systems / NIC601/6"" Semester
V. Microcontrollers for Embedded Systems Lab/ NIC 651/6"‘ Semester
V. Real Time Systems/ NEC-013/6'" Semester

The modified course for both theory and lab is enclosed herewith and will be applicable from the academic
year 2015-2016 for all constituent and affiliated Engineering colleges under Dr. A.P.J. Kalam Technical
University (erstwhile UPTU).

Thank You,

With Regards,

Signature ang Seal
07—
[
/%/
Prsh: Ve k.Quuf/C\,f 3-01G

Chairthan, Board of Studies egistrar
Dr. A.P.J Abdul Kalam Technical University Dr. A.P.J Abdul Kalam Technical University
Enclosures: Registrar

Dr. A.PJ. Abdul Kalam
Technical University, Uttar Pradesh
Lucknow



Approved course content for (total 14 pages)

1. 3" Year [Effective from Session 2016-17] B. Tech. Electronics Engineering; B. Tech.
Electronics & Communication Engineering; B. Tech. Electronics & Telecommunication
Engineering

I.  Integrated Circuits/ NEC 501 /5" Semester
L. Integrated Circuits Lab/ NEC 551/5"" Semester
. Microcontrollers for Embedded Systems / EIC 601/6'" Semester
IV.  Microcontrollers for Embedded Systems Lab/ EIC 651/6'" Semester
V.  Real Time Systems/ NEC-013/6"" Semester

2. 3" Year [Effective from Session 2016-17] B. Tech. Electronics & Instrumentation Engineering;
B. Tech. Instrumentation & Control Engineering; B. Tech. Applied Electronics and Control
Engineering

I.  Integrated Circuits/ NEC 501 /5" Semester

Il.  Integrated Circuits Lab/ NEC551/5" Semester
. Microcontrollers for Embedded Systems / EIC 601/6" Semester
V. Microcontrollers for Embedded Systems Lab/ EIC651/6'" Semester
V.  Real Time Systems/ NEC-013/6'"" Semester

Approved Curr m by B Dr. A.P.J Abdul Kalam Technical University (UPT

3! Year [Effective from Session 2016-17]

1. B. Tech. Electronics Engineering
2.B.Tech. Electronics & Communication Engineering
3.B. Tech. Electronics & Telecommunication Engineering

NEC S_ﬁi—lﬁtégmted_circiits

~ Proposed
Unit Topic number of

Lectures

Analog Integrated circuit Design: an overview: Current Mirrors using BJT and 10
MOSFETs, Simple current Mirror, Base current compensated current Mirror, Wilson

and

Improved Wilson Current Mirrors, Widlar Current source and Cascode current

Mirror

The 741 IC Op-Amp: Bias circuit, short circuit protection circuitry, the input stage,

the second stage, the output stage, and device parameters; DC Analysis of 741: Small

Signal Analysis of input stage, the second stage, the output stage; Gain, Frequency

Response of

741; a Simplified Model, Slew Rate, Relationship Between ft and SR

Linear Applications of IC op-amps: An Overview of Op-Amp (ideal and non-ideal) based 8
Il Circuits V-1 and |-V converters, generalized Impedance converter, simulation of inductors
Filters: First and second order LP, HP, BP BS and All pass active filters, KHN.

Digital Integrated Circuit Design-An Overview: CMOS Logic Gate Circuits: Basic 8
m Structure CMOS realization of Inverters, AND, OR, NAND and NOR Gates

Latches and Flip flops: The Latch, The SR Flip-flop, CMOS Implementation of SR Flip-

flops, A Simpler CMOS Implementation of the Clocked SR Flip-flop, D Flip-flop Circuits.




Non-Linear applications of IC Op-amps: Log-Anti Log Amplifiers, Precision Rectifiers, 7
Peak Detectors, Simple and Hold Circuits, Analog Multipliers and their applications.

Op- amp as a comparator, Zero crossing detector, Schmitt Trigger, Astable multi

vibrator, Mono stable multi vibrator, Generation of Triangular Waveforms

D/A and A/D converters 7
Integrated Circuit Timer: The 555 Circuit, Implementing a Monostable
v Multivibrator

Using the 555 IC, Astable Multi vibrator Using the 555 IC.

Phase locked loops (PLL): Ex-OR Gates and multipliers as phase detectors,
Block Diagram of IC PLL, Working of PLL and Applications of PLL.

Text Books:

1. Sedra and Smith, “Microelectronic Circuits”, GthEdition, Oxford University Press.
2. Michael Jacob, “Applications and Design with Analog Integrated Circuits”, PHI,

2"dgdition.
Reference Books:

Jacob Millman and Arvin Grabel, “Microelectronics”, 2nd Edition, Tata McGraw Hill.
Behzad Razavi, “Fundamentals of Microelectronics”, 2nd Edition, Wiley.

Mark N. Horenstein, “Microelectronic Circuits and Devices”, PHI.

Paul R. Gray, Paul J. Hurst, Stephen H. Lewis and Robert G. Meyer, “Analysis and
Design of Analog Integrated Circuits”, Wiley.

Data Sheet: http://www.ti.com/lit/ds/symlink/tl082.pdf

Application Note: http://www.ti.com/lit/an/sloa020a/sloa020a.pdf

MPY634 Data Sheet: http://www.ti.com/lit/ds/symlink/mpy634.pdf

Application Note: http://www.ti.com/lit/an/sbfa006/sbfa006.pdf

ASLK Pro Manual: ASLK Manual

Fho W0 By R
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LABORATORY
NEC 551 INTEGRATED CIRCUITS LAB

Objective: - To design and implement the circuits to gain knowledge on performance of the
circuit and its application. These circuits should also be simulated on Pspice and
implemented using TL082, LM741, NES55, ASLK, MPY634 KP connecting wires,
Power Supply, function generator and oscilloscope.

1. Design and test a function generator that can generate square wave and triangular wave
output for a given frequency and cascade a multiplier MPY634KP in feedback loop to form

VCO
2. Voltage to current and current to voltage convertors.
3. Second order filters using operational amplifier in universal active filter topology for—
a. Low pass filter of specified cutoff
frequency
High pass filter of specified frequency
Band pass filter with unit gain of specified pass band
Design a notch filter to eliminate 50Hz power line frequency

aro

Wien bridge oscillator using operational amplifier.
Astable and monostable multivibrator using IC 555.

6. Design the following amplifiers:

i

ot e




10.
11.

12.

A unity gain amplifier
A non-inverting amplifier with a gain of ‘A’
An inverting amplifier with a gain of ‘A’
Log and antilog amplifiers.
e. Voltage comparator and zero crossing detectors.
Design and test a PLL to get locked to a given frequency ‘f’. Measure the locking range of the
system and also measure the change in phase of the output signal as input frequency is
varied within the lock range.
Design and test the integrator for a given time constant.
Design and test a high-Q Band pass self-tuned filter for a given center frequency.
Design and test an AGC system for a given peak amplitude of sine-wave output.
Design and test a Low Dropout regulator using op-amps for a given voltage regulation
characteristic and compare the characteristics with TPS7250IC.
Design of a switched mode power supply that can provide a regulated output voltage for a
given input range using the TPS40200 IC

apoe

EIC 601 Microcontrollers for Embedded Systems

Unit

Proposed
Topic number

of
Lectures

Introduction , Microcontrollers and Embedded systems, Overview of the 8051, 6
Inside the 8051, Addressing modes, assembly programming, 8051 data types
and directives, Interfacing with 8051, Programming the 8051 timers.

MSP430x5x series block diagram, address space, on-chip peripherals (analog and | 8
digital), and Register sets. Instruction set, instruction formats, and various
addressing modes of 16-bit microcontroller; Sample embedded system on
MSP430 microcontroller. Memory Mapped Peripherals, programming System
registers, 1/0 pin multiplexing, pull up/down registers, GPIO control. Interrupts

and interrupt programming.

Watch dog timer, system clocks, Timer & Real Time Clock (RTC), PWM control, ' 10
timing generation and measurements. Analog interfacing and data acquisition:
ADC and Comparator in MSP430, data transfer using DMA.

Serial communication basics, Synchronous/Asynchronous interfaces_(lfﬁe UART, | 10
USB, SPI, and 12C). UART protocol, 12C protocol, SPI protocol. Implementing and |
programming UART, I12C, SPI interface using MSP430, Interfacing external

devices.

Internet of Things (loT) overview and architecture, Overview of wireless sensor 6
networks and design examples. Various wireless connectivity: NFC, ZigBee,
Bluetooth, Bluetooth Low Energy, Wi-Fi. Adding Wi-Fi capability to the
Microcontroller, Embedded Wi-Fi, User APIs for Wireless and Networking
applications, Building loT applications using CC3100 user API for connecting‘
sensors.

o %




Text Book:

e S Al A

10.
11.

12.
13.

14,
15.

L NEC-013 REAL TIME SYSTEMS

1. Mazidi Ali Muhammad, Mazidi Gillispie Janice, and Mc Kinlay Rolin D “ The 8051
Microcontroller and Embedded Systems using Assembly and C”, Pearson, 2"9 Edition.

2. John H Davies, “MSP430 Microcontroller Basics” Newnes, 2" edition, ISBN-13: 978-
0750682763
3. TIMSP430x5xx and MSP430x6xx Family User's Guide.

EIC 651 Microcontrollers for Embedded Systems Lab

Write a program of Flashing LED connected to port 1 of the 8051 Micro Controller

Write a program to generate 10 kHz square wave using 8051.

Write a program to show the use of INTO and INT1 of 8051.

Write a program for temperature & to display on intelligent LCD display.

Write a program to generate a Ramp waveform using DAC with micro controller.

Write a program to Interface GPIO ports in C using MSP430 (blinking LEDs , push buttons)
Write a program Interface potentiometer with GPIO.

Write a program of PWM based Speed Control of Motor controlled by potentiometer connected

to GPIO.
Write a program of PWM generation using Timer on MSP430 GPIO.
Write a program to Interface an accelerometer.

Write a program using USB (Sending data back and forth across a bulk transfer-mode USB

connection.)
Write a program for Master Slave Communication between 2 MSP430s using SPI

Write a program of basic Wi-Fi application — Communication between two MSP430 based sensor

nodes.
Setting up the CC3100 as a HTTP server.
Review of User APIs for TI CC3100 & Initialization and Setting of IP addresses.

Unit Topic

~ Proposed

number of
Lectures

Introduction to Real Time System

Introduction to Real time Embedded System, need for a real-time system, different
kinds (reactive, time driven, deadline driven, etc.,) Embedded system Design cycle,
Types of Real Time systems, Real Time Applications and features, Issues in real time
computing, aspects of real-time systems (timeliness, responsiveness, concurrency,
predictability, correctness, robustness, fault tolerance and safety, resource
limitations, RTOS necessity), real-time requirement specifications, modelling/verifying
design tools (UML, state charts, etc.,).

o,

8




Embedded Hardware for Real Time System
Selection criteria for Real time system - Hardware and Software perspective, need
for partitioning, criteria for partitioning (performance, criticality, development ease,
robustness, fault tolerance and safety, resource limitations, etc.), System
Considerations, Basic development environment-host vs target concept, CPU
features, Architecture, 1/O Ports, on-chip peripherals, Memory, Real time
implementation considerations, bus architecture, Introduction to Interrupts,
Interrupt vector table, interrupt programming, Pipeline and Parallelism concepts.

—g3

Embedded Hardware — On chip Peripherals and Communication protocols Role
of peripherals for Real time systems, On-Chip peripherals & hardware
accelerators, Peripherals [Direct Memory Access, Timers, Analog to Digital
Conversion (ADC), DAC, Comparator, Pulse Width Modulation (PWM)], Need of
real time Communication, Communication Requirements, Timeliness,
Dependability, Design Issues, Overview of Real time communication, Real time
Communication Peripherals — 12C, SPI & UART.

Introduction to the CCS IDE: its features, project options and basic examples
Analog-to-Digital Converter Lab: Build a data acquisition system Control
Peripherals Lab: Generate and graph a PWM waveform Direct Memory Access
(DMA) Lab: Use DMA to buffer ADC results.

12

Embedded Software and RTOS

Software Architecture of real time System, Introduction to RTOS, role of RTOS,
foreground Back ground system, pros and cons, Real time kernel, qualities of good
RTOS, Functionalities of RTOS — Task Management, |/O management, Memory
management, Inter Task Communication, Tasks, Task states, Task control block,
attributes of TCB, Context switching, Interrupts handling, Multiprocessing and
multitasking.

Introduction to Tl C2000: Interface with actuators such as motor control enabling
real time capabilities of C2000 Program to demonstrate the Task switching
Simulation on CCS IDE To demonstrate the blink led application Using Hwi
(Hardware Interrupt: periodically to produce an interrupt using Timers) of TI RTOS.
Programming: demonstrate the Blink led application Using a Swi (Software
interrupt) of TI RTOS To introduce two time-based SYS/BIOS services — Clock and
Timestamp in Tl RTOS; demonstrate the Task synchronization using Semaphores
using TI RTOS; demonstrate Inter Task Communication Using of Mailboxes and
Queues using Tl RTOS ; demonstrate the Communication Protocols — 12C, SPI and
USART using Tl.

Text Book:

Real-Time Systems by Jane W. S. Liu Prentice Hall; 1 edition ISBN: 978-0130996510
Krishna .C.M “Real Time Systems” Mc-Graw Hill Publication.

Hamid A. Toliyat and Steven G. Campbell, “DSP based Electromechanical Motion Control” CRC
Press, 2003, ISBN 9780849319181.
Jean J Labrosse, “Embedded System Design blocks”, CMP books, Second Edition, ISBN 0-87930-
604-1

1.
2.
3.

10




5. John H Davies, “MSP430 Microcontroller Basics” Newnes, 2" edition, ISBN-13: 978-0750682763

Reference Book:

1. TMS320C28x CPU and Instruction Set Reference Guide, Tl Literature Number: SPRU 430k,
Revised January 2009

2. TMS320x28xx, 28xxx DSP Peripheral Reference Guide, Tl Literature Number: SPRU566), Revised
April 2011

3. C2000 Teaching CD ROM from Texas Instruments

4. Intro to the TI-RTOS Kernel Workshop Lab Manual, by Texas Instruments, Rev 2.3 - December

2014

3" Year [Effective from Session 2016-17]

1. B.Tech. Electronics & Instrumentation Engineering
2. B.Tech. Instrumentation & Control Engineering
3. B.Tech. Applied Electronics and Control Engineering

NEC 501 INTEGRATED CIRCUITS

Unit

Mirror

ftand SR

based Circuits V-1 and |-V converters, generalized Impedance converter,
simulation of inductors
Filters: First and second order LP, HP, BP BS and All pass active filters, KHN.

Flip flops:The Latch, The SR Flip-flop, CMOS Implementation of SR Flip-flops, A
Simpler CMOS Implementation of the Clocked SR Flip-flop, D Flip-flop Circuits.

é g 7

Proposed
Topic number of
o » N3 a0 Lectures
Analog Integrated circuit Design: an overview: Current Mirrors using BJT and 10
MOSFETs, Simple current Mirror, Base current compensated current Mirror, Wilson
and Improved Wilson Current Mirrors, Widlar Current source and Cascode current
The 741 IC Op-Amp: Bias circuit, short circuit protection circuitry, the input stage,
the second stage, the output stage, and device parameters; DC Analysis of 741:
Small Signal Analysis of input stage, the second stage, the output stage; Gain,
Frequency Response of 741; a Simplified Model, Slew Rate, Relationship Between
Linear Applicatio:is of IC ob;a_rhps: An Overview of Op-Amp (ideal and non-ideal) 8
bigi_tal Infégr;ted Circuit 6esign-An Overview: CMOS 'Logicwé’a}.e Circuits: Basic 8
Structure CMOS realization of Inverters, AND, OR, NAND and NOR Gates Latches and
\mplifiers. P 7

Rectifiers, Peak Detectors, Simple and Hold Circuits, Analog Multipliers and their
applications. Op-amp as a comparator, Zero crossing detector, Schmitt  Trigger,
Astablemultivibrator, Monostable multivibrator, Generation of Triangular
Waveforms

e




D/A and A/D converters
Integrated Circuit Timer: The 555 Circuit, Implementing a Monostable

v Multivibrator Using the 555 IC, AstableMultivibrator Using the 555 IC. Phase
locked loops (PLL): Ex-OR Gates and multipliers as phase detectors, Block
Diagram of IC PLL, Working of PLL and Applications of PLL.

Text Books: e e T i, 3k

1. Sedra and Smith, “Microelectronic Circuits”, GthEdition, Oxford University Press.

2. Michael Jacob, “Applications and Design with Analog Integrated Circuits”, PHI,

2ndEdition.

Reference Books:

Sk bt

PN o

Jacob Milliman and Arvin Grabel, “Microelectronics”, Z”dEdition, Tata McGraw Hill.

Behzad Razavi, “Fundamentals of Microelectronics”, anEdition, Wiley.
Mark N. Horenstein, “Microelectronic Circuits and Devices”, PHI.

Paul R. Gray, Paul J. Hurst, Stephen H. Lewis and Robert G. Meyer, “Analysis and
Design of Analog Integrated Circuits”, Wiley.

Data Sheet: http://www.ti.com/lit/ds/symlink/tl082.pdf

Application Note: http://www.ti.com/lit/an/sloa020a/sloa020a.pdf

MPY634 Data Sheet: http://www.ti.com/lit/ds/symlink/mpy634.pdf

Application Note: http://www.ti.com/lit/an/sbfa006/sbfa006.pdf

ASLK Pro Manual: ASLK Manual

LABORATORY

NEC-551 INTEGRATED CIRCUITS LAB

Objective: - To design and implement the circuits to gain knowledge on performance of the
circuit and its application. These circuits should also be simulated on Pspice and
implemented using TL082,LM741, NE555,ASLK, MPY634 KP connecting wires, Power Supply,
function generator and oscilloscope.

BOBNOWN BWN

Design and test a function generator that can generate square wave and triangular wave
output for a given frequency and cascade a multiplier MPY634KP in feedback loop to

form VCO

Voltage to current and current to voltage convertors.

Second order filters using operational amplifier in universal active filter topology for—
Low pass filter of specified cutoff

frequency

High pass filter of specified frequency

Band pass filter with unit gain of specified pass band

Design a notch filter to eliminate 50Hz power line frequency
Wien bridge oscillator using operational amplifier.

Astable and monostable multivibrator using IC 555.

Design the following amplifiers:

A unity gain amplifier

A non-inverting amplifier with a gain of ‘A’

An inverting amplifier with a gain of ‘A’

Log and antilog amplifiers.

Voltage comparator and zero crossing detectors.

ot L



16. Design and test a PLL to get locked to a given frequency ‘f’. Measure the locking range of
the system and also measure the change in phase of the output signal as input
frequency is varied within the lock range.

17, Design and test the integrator for a given time constant.

18. Design and test a high-Q Band pass self-tuned filter for a given center frequency.

19. Design and test an AGC system for a given peak amplitude of sine-wave output.

20. Design and test a Low Dropout regulator using op-amps for a given voltage regulation
characteristic and compare the characteristics with TPS7250IC.

21. Design of a switched mode power supply that can provide a regulated output voltage for
a given input range using the TPS40200 IC.

NIC-601 MICROCONTROLLERS FOR EMBEDDED SYSTEMS
Unit Topic Lgtg'u?:s

1 Introduction , Microcontrollers and Embedded systems, Overview of the 8051,
Inside the 8051, Addressing modes, assembly programming, 8051 data types 6
and directives, Interfacing with 8051, Programming the 8051 timers.

2 MSP430x5x series block diagram, address space, on-chip peripherals (analog
and digital), and Register sets. Instruction set, instruction formats, and various 8
addressing modes of 16-bit microcontroller; Sample embedded system on
MSP430 microcontroller. Memory Mapped Peripherals, programming System
registers, 1/O pin multiplexing, pull up/down registers, GPIO control.
Interrupts and interrupt programming.

3 Watch dog timer, system clocks, Timer & Real Time Clock (RTC), PWM control,
timing generation and measurements. Analog interfacing and data 10
acquisition: ADC and Comparator in MSP430, data transfer using DMA.

4 Serial communication basics, Syrichronous/Asynchronous interfaces (like

UART, USB, SPI, and 12C). UART protocol, 12C protocol, SPI protocol. 10
Implementing and programming UART, 12C, SPI interface using MSP430,
Interfacing external devices.

5 Internet of Things (loT) overview and architecture, Overview of wireless
sensor networks and design examples. Various wireless connectivity: NFC, 6
ZigBee, Bluetooth, Bluetooth Low Energy, Wi-Fi. Adding Wi-Fi capability to the
Microcontroller, Embedded Wi-Fi, User APIs for Wireless and Networking
applications, Building 10T applications using CC3100 user API for connecting
Sensors.

Text Books:
1. Mazidi Ali Muhammad, Mazidi Gillispie Janice, and Mc Kinlay Rolin D., “The 8051

Microcontroller and Embedded Systems using Assembly and C”, Pearson, 2nd Edition.

John H Davies, “MSP430 Microcontroller Basics” Newnes, 2™ edition, ISBN-13: 978-
0750682763.

B v




Reference Book:

1. TI MSP430x5xx and MSP430x6xx Family User's Guide.

LABORATORY
NIC-651 MICROCONTROLLER FOR EMBEDDED SYSTEMS LAB

16. Write a program of Flashing LED connected to port 1 of the 8051 Micro Controller

17. Write a program to generate 10 kHz square wave using 8051.

18. Write a program to show the use of INTO and INT1 of 8051.

19. Write a program for temperature & to display on intelligent LCD display.

20. Write a program to generate a Ramp waveform using DAC with micro controller.

21. Write a program to Interface GPIO ports in C using M5P430 (blinking LEDs , push buttons)

22. Write a program Interface potentiometer with GPIO.

23. Write a program of PWM based Speed Control of Motor controlled by potentiometer

connected to GPIO.
24. Write a program of PWM generation using Timer on MSP430 GPIO.
25. Write a program to Interface an accelerometer.

26. Write a program using USB (Sending data back and forth across a bulk transfer-mode USB

connection.)
27. Write a program for Master Slave Communication between 2 MSP430s using SPI

28. Write a program of basic Wi-Fi application — Communication between two MSP430 based

sensor nodes.

29. Setting up the CC3100 as a HTTP server.
30. Review of User APIs for TI CC3100 & Initialization and Setting of IP addresses.

Unit

NEC-013 REAL TIME SYSTEMS

Topic

Introduction to Real Time System
Introduction to Real time Embedded System, need for a real-time system,
different kinds (reactive, time driven, deadline driven, etc.) Embedded system
Design cycle, Types of Real Time systems, Real Time Applications and features,
Issues in real time computing, aspects of real-time systems (timeliness,
responsiveness, concurrency, predictability, correctness, robustness, fault
tolerance and safety, resource limitations, RTOS necessity), real-time requirement
specifications, modelling/verifying design tools (UML, state charts, etc.,).

| No.of |

Lectures

Embedded Hardware for Real Time System 4

Selection criteria for Real time system - Hardware and Software perspective,
need for partitioning, criteria for partitioning (performance, criticality,
development ease, robustness, fault tolerance and safety, resource limitations,
etc.,), System Considerations, Basic development environment-host vs target
concept, CPU features, Architecture, I/O Ports, on-chip peripherals, Memory, Real
time implementation considerations, bus architecture, Introduction to Interrupts,
Interrupt vector table, interrupt programming, Pipeline and Parallelism concepts.

10
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Embedded Hardware — On chip Peripherals and Communication protocols Role
of peripherals for Real time systems, On-Chip peripherals & hardware
accelerators, Peripherals [Direct Memory Access, Timers, Analog to Digital
Conversion (ADC), DAC, Comparator, Pulse Width Modulation (PWM)], Need of 12
real time Communication, Communication Requirements, Timeliness,
Dependability, Design Issues, Overview of Real time communication, Real time
Communication Peripherals —12C, SPI & UART.

Introduction to the CCS IDE: its features, project options and basic examples

5 | Analog-to-Digital Converter Lab: Build a data acquisition system Control
Peripherals Lab: Generate and graph a PWM waveform Direct Memory Access
(DMA) Lab: Use DMA to buffer ADC results.

i
Text Book:

1. Real-Time Systems by Jane W. S. Liu Prentice Hall; 1 edition ISBN: 978-0130996510

2. Krishna.C.M “Real Time Systems” Mc-Graw Hill Publication.

3. Hamid A. Toliyat and Steven G. Campbell, “DSP based Electromechanical Motion Control”
CRC Press, 2003, ISBN 9780849319181.

4. Jean ) Labrosse, “Embedded System Design blocks”, CMP books, Second Edition, ISBN O-
87930-604-1

5. John H Davies, “MSP430 Microcontroller Basics” Newnes, 2nd edition, ISBN-13:978-
0750682763

Reference Book:

6. TMS320C28x CPU and Instruction Set Reference Guide, T Literature Number: SPRU 430E,
Revised January 2009

7. TMS320x28xx, 28xxx DSP Peripheral Reference Guide, Tl Literature Number: SPRU566J,
Revised April 2011

8. (2000 Teaching CD ROM from Texas Instruments

9. Intro to the TI-RTOS Kernel Workshop Lab Manual, by Texas Instruments, Rev 23 -

December 2014
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