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	Code No.
	Course Title
	L
	T
	P
	M

	THEORY

	GE1301
	Professional Ethics and Human Values
	3
	0
	0
	100

	EC1301
	Communication Theory
	3
	1
	0
	100

	EC1302
	Digital Signal Processing
	3
	1
	0
	100

	EC1303
	Microprocessors and Its Applications
	3
	0
	0
	100

	EC1304
	Control Systems
	3
	1
	0
	100

	EC1305
	Transmission Lines and Waveguides
	3
	1
	0
	100

	GE1302
	Communication skills and Seminar**
	0
	0
	3
	-

	PRACTICAL

	EC1306
	Digital Signal Processing Lab
	0
	0
	3
	100

	EC1307
	Microprocessor and Application Lab
	0
	0
	3
	100


GE1301

PROFESSIONAL ETHICS AND HUMAN VALUES   

3  0  0  100
Objective 

· To create an awareness on Engineering Ethics and Human Values.

· To instill Moral and Social Values and Loyalty 

· To appreciate the rights of Others

1.
Human Values







10

Morals, Values and Ethics – Integrity – Work Ethic – Service Learning – Civic Virtue – Respect for Others – Living Peacefully – caring – Sharing – Honesty – Courage – Valuing Time – Co-operation – Commitment – Empathy – Self-Confidence – Character – Spirituality 

2.
Engineering Ethics






9

Senses of 'Engineering Ethics' - variety of moral issued - types of inquiry - moral dilemmas - moral autonomy - Kohlberg's theory - Gilligan's theory - consensus and controversy – Models of Professional Roles - theories about right action - Self-interest - customs and religion - uses of ethical theories.

3.
Engineering as Social Experimentation



9

Engineering as experimentation - engineers as responsible experimenters - codes of ethics - a balanced outlook on law - the challenger case study

4.
Safety, Responsibilities and Rights



       
9

Safety and risk - assessment of safety and risk - risk benefit analysis and reducing risk - the three mile island and chernobyl case studies. 

Collegiality and loyalty - respect for authority - collective bargaining - confidentiality - conflicts of interest - occupational crime - professional rights - employee rights - Intellectual Property Rights (IPR)  - discrimination.

5.
Global Issues







8

Multinational corporations - Environmental ethics - computer ethics - weapons development - engineers as managers-consulting engineers-engineers as expert witnesses and advisors -moral leadership-sample code of Ethics like ASME, ASCE, IEEE, Institution of Engineers(India), Indian Institute of Materials Management, Institution of electronics and telecommunication engineers(IETE),India, etc.

TOTAL : 45

TEXT BOOKS

1. Mike Martin and Roland Schinzinger, “Ethics in Engineering”, McGraw-Hill, New York, 1996.

2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New Delhi, 2004.

REFERENCES

1. Charles D. Fleddermann, “Engineering Ethics”, Pearson Education / Prentice Hall, New Jersey, 2004 (Indian Reprint)

2. Charles E Harris, Michael S. Protchard and Michael J Rabins, “Engineering Ethics – Concepts and Cases”, Wadsworth Thompson Learning, United States, 2000 (Indian Reprint now available)

3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003.

4.
Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford University Press, Oxford, 2001.

EC1301

COMMUNICATION THEORY                 


3  1  0  100

AIM

To study the various analog communication fundamentals viz., Amplitude modulation and demodulation, angle modulation and demodulation. Noise performance of various receivers and information theory with source coding theorem are also dealt.

OBJECTIVE

· To provide various Amplitude modulation and demodulation systems.

· To provide various Angle modulation and demodulation systems.

· To provide some depth analysis in noise performance of various receiver.

· To study some basic information theory with some channel coding theorem.

UNIT I

AMPLITUDE MODULATIONS
  




9         

Generation and demodulation of AM, DSB-SC, SSB-SC, VSB Signals, Filtering of sidebands, Comparison of Amplitude modulation systems, Frequency translation, Frequency Division multiplexing, AM transmitters – Superhetrodyne receiver, AM receiver. 

UNIT II

ANGLE MODULATION





9 

Angle modulation, frequency modulation, Narrowband and wideband FM, transmission bandwidth of FM signals, Generation of FM signal – Direct FM – indirect FM, Demodulation of FM signals, FM stereo multiplexing, PLL – Nonlinear model and linear model of PLL, Non-linear effects in FM systems, FM Broadcast receivers, FM stereo receives.

UNIT III
NOISE PERFORMANCE OF DSB, SSB RECEIVERS

          
9 

Noise – Shot noise, thermal noise, White noise, Noise equivalent Bandwidth, Narrowband noise, Representation of Narrowband noise in terms of envelope and phase components, Sinewave plus Narrowband Noise, Receiver model, Noise in DSB-SC receiver, Noise in SSB receiver 

UNIT IV 
NOISE PERFORMANCE OF AM AND FM RECEIVERS


9 

Noise in AM receivers threshold effect, Noise in FM receivers capture effect, FM threshold effect, FM threshold reduction, Pre-emphasis and de-emphasis in FM, Comparison of performance of AM and FM systems.

UNIT V

INFORMATION THEORY




          9

Uncertainty, Information and entropy, Source coding theorem, Data compaction, Discrete memory less channels, mutual information, channel capacity, channel coding theorem, Differential entropy, and mutual information for continuous ensembles, information capacity theorem, implication of the information capacity theorem, rate distortion theory, Compression of information.


TUTORIAL 









15

TOTAL : 60

TEXT BOOK
1. Simon Haykin, Communication Systems, John Wiley & sons, NY, 4th Edition, 2001.

References

1. 
Roddy and Coolen, Electronic communication, PHI, New Delhi, 4th Edition, 2003.

Taub and Schilling, Principles of communication systems, TMH, New Delhi, 1995.

Bruce Carlson et al, Communication systems, McGraw-Hill Int., 4th Edition, 2002.

EC1302

DIGITAL SIGNAL PROCESSING               


3  1 0  100

AIM

To study the signal processing methods and processors.

OBJECTIVES

· To study DFT and its computation

· To study the design techniques for digital filters

· To study the finite word length effects in signal processing

· To study the non-parametric methods of power spectrum estimations

· To study the fundamentals of digital signal processors.

UNIT I

FFT        







9
Introduction to DFT – Efficient computation of DFT Properties of DFT – FFT algorithms – Radix-2 FFT algorithms – Decimation in Time – Decimation in Frequency algorithms –Use of FFT algorithms in Linear Filtering and correlation.

UNIT II

DIGITAL FILTERS DESIGN





9

Amplitude and phase responses of FIR filters – Linear phase filters – Windowing techniques for design of Linear phase FIR filters – Rectangular, Hamming, Kaiser windows – frequency sampling techniques – IIR Filters – Magnitude response – Phase response – group delay - Design of Low Pass Butterworth filters (low pass) - Bilinear transformation – prewarping, impulse invariant transformation.

UNIT III
FINITE WORD LENGTH EFFECTS




9

Quantization noise – derivation for quantization noise power – Fixed point and binary floating point number representation – comparison – over flow error – truncation error – co-efficient quantization error  - limit cycle oscillation – signal scaling – analytical model of sample and hold operations.

UNIT IV 
POWER SPECTRUM ESTIMATION   




9

Computation of Energy density spectrum – auto correlation and power spectrum of random signals. Periodogram – use of DFT in power spectrum estimation – Non parametric methods for power spectral estimation: Bartlett and Welch methods – Blackman and Tukey method.

UNIT V  
DIGITAL SIGNAL PROCESSORS




9

Introduction to DSP architecture – Harvard architecture - Dedicated MAC unit - Multiple ALUs, Advanced addressing modes, Pipelining, Overview of instruction set of TMS320C5X and C54X.

TUTORIAL 









15

TOTAL : 60

TEXT BOOKS

1. John G Proakis, Dimtris G Manolakis, Digital Signal Processing Principles, Algorithms and Application, PHI, 3rd Edition, 2000, 

2. B.Venkataramani & M. Bhaskar, Digital Signal Processor Architecture, Programming and Application, TMH 2002. (UNIT – V)

REFERENCES

1. Alan V Oppenheim, Ronald W Schafer, John R Back, Discrete Time Signal Processing, PHI, 2nd Edition 2000, 

2. Avtar singh, S.Srinivasan DSP Implementation using DSP microprocessor with Examples from TMS32C54XX -Thamson / Brooks cole Publishers, 2003

3. S.Salivahanan, A.Vallavaraj, Gnanapriya, Digital Signal Processing, McGraw-Hill / TMH, 2000

4. Johny R.Johnson :Introduction to Digital Signal Processing, Prentice Hall, 1984.

5. S.K.Mitra, “Digital Signal Processing- A Computer based approach”, Tata McGraw-Hill, 1998, New Delhi.

EC1303

MICROPROCESSORS AND ITS APPLICATIONS           

3  0  0  100

AIM

To learn the architecture programming and interfacing of microprocessors and microcontrollers.

OBJECTIVES

· To introduce the architecture and programming of 8085 microprocessor.

· To introduce the interfacing of peripheral devices with 8085 microprocessor.

· To introduce the architecture and programming of 8086 microprocessor.

· To introduce the architecture, programming and interfacing of 8051 micro controller.

UNIT I

8085 CPU







9

8085 Architecture – Instruction set – Addressing modes – Timing diagrams – Assembly language programming – Counters – Time Delays – Interrupts – Memory interfacing – Interfacing, I/O devices.

UNIT II

PERIPHERALS INTERFACING




9

Interfacing Serial I/O (8251)- parallel I/O (8255) –Keyboard and Display controller (8279) – ADC/DAC interfacing – Inter Integrated Circuits interfacing (I2C Standard)- 

Bus: RS232C-RS485-GPIB

UNIT III 
8086 CPU







9

Intel 8086 Internal Architecture – 8086 Addressing modes- Instruction set- 8086 Assembly language Programming–Interrupts.

UNIT IV 
8051 MICROCONTROLLER





9

8051 Micro controller hardware- I/O pins, ports and circuits- External memory –Counters and Timers-Serial Data I/O- Interrupts-Interfacing to external memory and 8255.

UNIT V

8051 PROGRAMMING AND APPLICATIONS



9

8051 instruction set – Addressing modes – Assembly language programming – I/O port programming -Timer and counter programming – Serial Communication – Interrupt programming –8051 Interfacing: LCD, ADC, Sensors, Stepper Motors, Keyboard and DAC. 

TOTAL : 45

TEXT BOOKS

1. Ramesh S Gaonkar, Microprocessor Architecture, Programming and application with 8085, 4th Edition, Penram International Publishing, New Delhi, 2000. (Unit I, II)

2. John Uffenbeck, The 80x86 Family, Design, Programming and Interfacing, Third Edition. Pearson Education, 2002.

3. Mohammed Ali Mazidi and Janice Gillispie Mazidi, The 8051 Microcontroller and Embedded Systems, Pearson Education Asia, New Delhi, 2003. (Unit IV, V)

REFERENCES

1. A.K. Ray and K.M.Burchandi, Intel Microprocessors Architecture Programming and Interfacing, McGraw Hill International Edition, 2000

2. Kenneth J Ayala, The 8051 Microcontroller Architecture Programming and Application, 2nd Edition, Penram International Publishers (India), New Delhi, 1996.

3. M. Rafi Quazzaman, Microprocessors Theory and Applications: Intel and Motorola prentice Hall of India, Pvt. Ltd., New Delhi, 2003.

EC1304

CONTROL SYSTEMS              




3  1  0  100

AIM

To familiarize the students with concepts related to the operation analysis and stabilization of control systems

OBJECTIVES

· To understand the open loop and closed loop (feedback ) systems
· To understand time domain and frequency domain analysis of control systems required for stability analysis.
· To understand the compensation technique that can be used to stabilize control systems
UNIT I 

CONTROL SYSTEM MODELLING




9 

System concept, differential equations and transfer functions. Modelling of electric systems, translational and rotational mechanical systems, Simple electromechanical systems.

Block diagram representation of systems – Block diagram reduction methods – Closed loop transfer function, determination of signal flow graph. Mason’s gain formula – Examples.

UNIT II  
TIME DOMAIN ANALYSIS





9 

Test signals – time response of first order and second order systems – time domain specifications – types and order of systems – generalised error co-efficients – steady state errors – concepts of stability – Routh-Hurwitz stability – root locus.

UNIT III
FREQUENCY DOMAIN ANALYSIS




9 

Introduction – correlation between time and frequency response – stability analysis using Bode plots, Polar plots, Nichols chart and Nyquist stability criterion – Gain margin – phase margin.

UNIT IV
COMPENSATORS






9 

Realization of basic compensators – cascade compensation in time domain and frequency domain and feedback compensation – design of lag, lead, lag-lead compensator using Bode plot and Root locus. Introduction to P, PI and PID controllers.

UNIT V
CONTROL SYSTEM COMPONENTS AND APPLICATION OF CONTROL SYSTEMS







9 

Stepper motors – AC servo motor – DC servo motor – Synchros – sensors and encoders – DC tacho generator – AC tacho generator – Hydraulic controller – Pneumatic controller – Typical application of control system in industry.

TUTORIAL 









15

TOTAL : 60

TEXT BOOKS

1. Ogata.K, Modern Control Engineering, Prentice Hall of India, 4th Edition, 2003 (UNIT I – IV)

2. Nagrath & Gopal, Control System Engineering, 3rd Edition, New Age International Edition, 2002. (UNIT V)

REFERENCES

1.
Benjamin.C.Kuo, Automatic Control Systems, 7th Edition – Prentice Hall of India, 2002.

2.
M.Gopal, Control Systems, Tata McGraw-Hill, 1997

EC1305

TRANSMISSION LINES AND WAVEGUIDES          

3  1  0  100

AIM

To lay a strong foundation on the theory of transmission lines and wave guides by highlighting their applications.

OBJECTIVES

· To become familiar with propagation of signals through lines 

· Understand signal propagation at Radio frequencies

· Understand radio propagation in guided systems

· To become familiar with resonators

UNIT I

TRANSMISSION LINE THEORY 




9 

Different types of transmission lines – Definition of Characteristic impedance – The transmission line as a cascade of T-Sections  - Definition of Propagation Constant.

General Solution of the transmission line – The two standard forms for voltage and current of a line terminated by an impedance – physical significance of the equation and the infinite line – The two standard forms for the input impedance of a transmission line terminated by an impedance – meaning of reflection coefficient – wavelength and velocity of propagation.

Waveform distortion – distortion less transmission line – The telephone cable – Inductance loading of telephone cables.

Input impedance of lossless lines – reflection on a line not terminated by Zo - Transfer impedance – reflection factor and reflection loss – T and ∏ Section equivalent to lines.

UNIT II

THE LINE AT RADIO FREQUENCIES




9 

Standing waves and standing wave ratio on a line – One eighth wave line – The quarter wave line and impedance matching – the half wave line.

The circle diagram for the dissipationless line – The Smith Chart – Application of the Smith Chart – Conversion from impedance to reflection coefficient and vice-versa. Impedance to Admittance conversion and viceversa – Input impedance of a lossless line terminated by an impedance – single stub matching and double stub matching.

UNIT III 
GUIDED WAVES






8 

Waves between parallel planes of perfect conductors – Transverse electric and transverse magnetic waves – characteristics of TE and TM Waves – Transverse Electromagnetic waves – Velocities of propagation – component uniform plane waves between parallel planes – Attenuation of TE and TM waves in parallel plane guides – Wave impedances.

UNIT IV
RECTANGULAR WAVEGUIDES




9 

Transverse Magnetic Waves in Rectangular Wave guides – Transverse Electric Waves in Rectangular Waveguides – characteristic of TE and TM Waves – Cutoff wavelength and phase velocity – Impossibility of TEM waves in waveguides – Dominant mode in rectangular waveguide – Attenuation of TE and TM modes in rectangular waveguides – Wave impedances – characteristic impedance – Excitation of modes.

UNIT V

CIRCULAR WAVE GUIDES AND RESONATORS


10

Bessel functions – Solution of field equations in cylindrical co-ordinates – TM and TE waves in circular guides – wave impedances and characteristic impedance – Dominant mode in circular waveguide – excitation of modes – Microwave cavities, Rectangular cavity resonators, circular cavity resonator, semicircular cavity resonator, Q factor of a cavity resonator for TE101 mode.

TUTORIAL 









15

TOTAL : 60

TEXT BOOKS 

1. J.D.Ryder “Networks, Lines and Fields”, PHI, New Delhi, 2003. (Unit I & II)

2. E.C. Jordan and K.G.Balmain “Electro Magnetic Waves and Radiating System, PHI, New Delhi, 2003. (Unit III, IV & V)

REFERENCES

1. Ramo, Whineery and Van Duzer: “Fields and Waves in Communication Electronics” John Wiley, 2003.


2. David M.Pozar: Microwave Engineering – 2nd Edition – John Wiley.

3. David K.Cheng,Field and Waves in Electromagnetism, Pearson Education, 1989.

EC1306

DIGITAL SIGNAL PROCESSING LABORATORY           
0  0  3  100

AIM

To introduce the student to various digital Signal Processing techniques using TMS 320c5x family processors and MATLAB.

OBJECTIVES:

· To implement the processing techniques using the instructions of TMS320c5x.

· To implement the IIR and FIR filter using MATLAB.

LIST OF EXPERIMENTS

USING TMS320C5X

1. Study of various addressing modes of DSP using simple programming  examples

2. Sampling of input signal and display 

3. Implementation of FIR filter

4. Calculation of FFT

USING MATLAB

1. Generation of Signals

2. Linear and circular convolution of two sequences

3. Sampling and effect of aliasing

4. Design of FIR filters

5. Design of IIR filters

6. Calculation of FFT of a signal

EC1307

MICROPROCESSOR AND APPLICATIONS LAB           

0  0  3  100

1. Programs for 8/16 bit Arithmetic operations (Using 8085).

2. Programs for Sorting and Searching (Using 8085, 8086).

3. Programs for String manipulation operations (Using 8086).

4. Programs for Digital clock and Stop watch (Using 8086).

5. Interfacing ADC and DAC.

6. Parallel Communication between two MP Kits using Mode 1 and Mode 2 of 8255.

7. Interfacing and Programming 8279, 8259, and 8253.

8. Serial Communication between two MP Kits using 8251.

9. Interfacing and Programming of Stepper Motor and DC Motor Speed control.

10. 
Programming using Arithmetic, Logical and Bit Manipulation instructions of 8051microcontroller.

11.
Programming and verifying Timer, Interrupts and UART operations in 8031 microcontroller.

12. 
Communication between 8051 Microcontroller kit and PC. 
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