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Enclosure:  
 

Annexure 1: List of new courses approved for M.Tech ECE Programme (Item No. 2): 

 

Name of the 
Programme in which 
course introduction was 
done  Name of the Course Course Code 

M.Tech ECE Antenna Design Theory E16C 608 D 

M.Tech ECE German- I AC-101C 

M.Tech ECE 
German –II 
(With German – I as prerequisite) 

AC-102C 

M.Tech ECE French – I AC-103C 

M.Tech ECE 
French –II 
(With French – I as prerequisite) 

AC-104C 

M.Tech ECE Sanskrit – I AC-105C 

M.Tech ECE 
Sanskrit – II 
(With Sanskrit– I as prerequisite) 

AC-106C 

M.Tech ECE Personality Development AC-107C 
M.Tech ECE Interview and Group Discussion Skills AC-108C 
M.Tech ECE Yoga and Meditation AC-109C 
M.Tech ECE Art of Living/ Living Skills AC-110C 

M.Tech ECE 

Contribution of NSS towards Nation/Role of 
NSS 

AC-111C 

M.Tech ECE Physical Education AC-112C 
M.Tech ECE Intelligent Systems GC-101C 

M.Tech ECE Cyber laws and Security GC-102C 

M.Tech ECE Soft Computing GC-103C 

M.Tech ECE Web Technology and Information Retrieval GC-104C 

M.Tech ECE Intellectual Property and Rights GC-105C 

M.Tech ECE 
Installation Testing & Maintenance of 
Electrical Equipments GL-201C 

M.Tech ECE Utilization of Electrical Power & Traction GL-202C 

M.Tech ECE Industrial Engineering GM-301C 

M.Tech ECE Quality Management GM-302C 

M.Tech ECE Automobile Engineering  GM-303C 

M.Tech ECE CAM and Automation GM-304C 

M.Tech ECE Manufacturing Processes GM-305C 

M.Tech ECE Power Plant Engineering GM-306C 

M.Tech ECE Soft Skills for Engineers GA-501C 
M.Tech ECE Maths –III GA-502C 
M.Tech ECE Human Resource Management GB-601C 



M.Tech ECE Financial Management GB-602C 
M.Tech ECE Marketing Management GB-603B 
M.Tech ECE Entrepreneur Development GB-604B 

M.Tech ECE 

Principles of Management and Economics GB-605B 

M.Tech ECE Physical Education GO-701C 
M.Tech ECE Indian History GO-702C 
M.Tech ECE General Psychology GO-703C 
M.Tech ECE Fundamentals of Linguistics Science GO-704C 
M.Tech ECE Swami Vivekanand’s Thoughts GO-705C 
M.Tech ECE National Integration GO-706C 
M.Tech ECE Moral Values GO-707C 
M.Tech ECE MOOC   

 

Annexure 2 : List of new courses approved for M.Tech E&I Programme (Item No. 2): 

Name of the 
Programme in which 
course introduction was 
done  Name of the Course Course Code 
M.Tech E&I German- I AC-101C 

M.Tech E&I 

German –II 
(With German – I as prerequisite) 

AC-102C 

M.Tech E&I French – I AC-103C 

M.Tech E&I 

French –II 
(With French – I as prerequisite) 

AC-104C 

M.Tech E&I Sanskrit – I AC-105C 

M.Tech E&I 

Sanskrit – II 
(With Sanskrit– I as prerequisite) 

AC-106C 

M.Tech E&I Personality Development AC-107C 
M.Tech E&I Interview and Group Discussion Skills AC-108C 
M.Tech E&I Yoga and Meditation AC-109C 
M.Tech E&I Art of Living/ Living Skills AC-110C 

M.Tech E&I 

Contribution of NSS towards Nation/Role of 
NSS 

AC-111C 

M.Tech E&I Physical Education AC-112C 
M.Tech E&I Intelligent Systems GC-101C 

M.Tech E&I Cyber laws and Security GC-102C 

M.Tech E&I Soft Computing GC-103C 

M.Tech E&I Web Technology and Information Retrieval GC-104C 

M.Tech E&I Intellectual Property and Rights GC-105C 



M.Tech E&I 
Installation Testing & Maintenance of 
Electrical Equipments GL-201C 

M.Tech E&I Utilization of Electrical Power & Traction GL-202C 

M.Tech E&I Industrial Engineering GM-301C 

M.Tech E&I Quality Management GM-302C 

M.Tech E&I Automobile Engineering  GM-303C 

M.Tech E&I CAM and Automation GM-304C 

M.Tech E&I Manufacturing Processes GM-305C 

M.Tech E&I Power Plant Engineering GM-306C 

M.Tech E&I Soft Skills for Engineers GA-501C 
M.Tech E&I Maths –III GA-502C 
M.Tech E&I Human Resource Management GB-601C 
M.Tech E&I Financial Management GB-602C 
M.Tech E&I Marketing Management GB-603B 
M.Tech E&I Entrepreneur Development GB-604B 

M.Tech E&I 

Principles of Management and Economics GB-605B 

M.Tech E&I Physical Education GO-701C 
M.Tech E&I Indian History GO-702C 
M.Tech E&I General Psychology GO-703C 
M.Tech E&I Fundamentals of Linguistics Science GO-704C 
M.Tech E&I Swami Vivekanand’s Thoughts GO-705C 
M.Tech E&I National Integration GO-706C 
M.Tech E&I Moral Values GO-707C 
M.Tech E&I MOOC   

 

Annexure 3: List of new courses approved for M.Tech VLSI Programme (Item No. 2): 

Name of the 
Programme in which 
course introduction was 
done  Name of the Course Course Code 
M.Tech VLSI German- I AC-101C 

M.Tech VLSI 

German –II 
(With German – I as prerequisite) 

AC-102C 

M.Tech VLSI French – I AC-103C 

M.Tech VLSI 

French –II 
(With French – I as prerequisite) 

AC-104C 

M.Tech VLSI Sanskrit – I AC-105C 

M.Tech VLSI 

Sanskrit – II 
(With Sanskrit– I as prerequisite) 

AC-106C 

M.Tech VLSI Personality Development AC-107C 



M.Tech VLSI Interview and Group Discussion Skills AC-108C 
M.Tech VLSI Yoga and Meditation AC-109C 
M.Tech VLSI Art of Living/ Living Skills AC-110C 

M.Tech VLSI 

Contribution of NSS towards Nation/Role of 
NSS 

AC-111C 

M.Tech VLSI Physical Education AC-112C 
M.Tech VLSI Intelligent Systems GC-101C 

M.Tech VLSI Cyber laws and Security GC-102C 

M.Tech VLSI Soft Computing GC-103C 

M.Tech VLSI Web Technology and Information Retrieval GC-104C 

M.Tech VLSI Intellectual Property and Rights GC-105C 

M.Tech VLSI 
Installation Testing & Maintenance of 
Electrical Equipments GL-201C 

M.Tech VLSI Utilization of Electrical Power & Traction GL-202C 

M.Tech VLSI Industrial Engineering GM-301C 

M.Tech VLSI Quality Management GM-302C 

M.Tech VLSI Automobile Engineering  GM-303C 

M.Tech VLSI CAM and Automation GM-304C 

M.Tech VLSI Manufacturing Processes GM-305C 

M.Tech VLSI Power Plant Engineering GM-306C 

M.Tech VLSI Soft Skills for Engineers GA-501C 
M.Tech VLSI Maths –III GA-502C 
M.Tech VLSI Human Resource Management GB-601C 
M.Tech VLSI Financial Management GB-602C 
M.Tech VLSI Marketing Management GB-603B 
M.Tech VLSI Entrepreneur Development GB-604B 

M.Tech VLSI 

Principles of Management and Economics GB-605B 

M.Tech VLSI Physical Education GO-701C 
M.Tech VLSI Indian History GO-702C 
M.Tech VLSI General Psychology GO-703C 
M.Tech VLSI Fundamentals of Linguistics Science GO-704C 
M.Tech VLSI Swami Vivekanand’s Thoughts GO-705C 
M.Tech VLSI National Integration GO-706C 
M.Tech VLSI Moral Values GO-707C 
M.Tech VLSI MOOC   
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VISION 
 
YMCA University of Science and Technology aspires to be a nationally and internationally 

acclaimed leader in technical and higher education in all spheres which transforms the life of 

students through integration of teaching, research and character building. 

MISSION 
 To contribute to the development of science and technology by synthesizing teaching, 

research and creative activities. 

 To provide an enviable research environment and state-of-the-art technological exposure to its 

scholars. 

   To develop human potential to its fullest extent and make them emerge as world class leaders in 

their professions and enthuse them towards their social responsibilities. 

 

 

 

 

 

 

 

 

 



 

 
 

Department of Electronics Engineering 
 

VISION 
 

To be a Centre of Excellence for producing  high quality engineers and scientists capable of 

providing sustainable solutions to complex problems and promoting cost effective  indigenous 

technology in the area of Electronics, Communication & Control Engineering for Industry, 

Research Organizations, Academia and all sections of society. 

MISSION 
 

 To frame a well-balanced curriculum with an emphasis on basic theoretical knowledge as 

well the requirements of the industry. 

 To motivate students to develop innovative solutions to the existing problems for betterment 

of the society. 

 Collaboration with the industry, research establishments and other academic institutions to 

bolster the research and development activities. 

 To provide infrastructure and financial support for culmination of novel ideas into useful 

prototypes. 

 To promote research in emerging and interdisciplinary areas and act as a facilitator for 

knowledge generation and dissemination through Research, Institute - Industry and Institute-

Institute interaction. 



About Electronics Engineering Department 
 
 

 YMCA University of Science & Technology, Faridabad established in 2009, formerly known as YMCA 

Institute of Engineering, Faridabad, established in year 1969 as a Joint Venture of Govt. of Haryana and 

National Council of YMCA of India with active assistance from overseas agencies of West Germany to 

produce highly practical oriented personnel in specialized field of engineering to meet specific technical 

manpower requirement of industries. Electronics Engineering Department started in 1969 and has been 

conducting B.Tech. Courses in Electronics Instrumentation and Control and Electronics and 

Communication Engineering of 4-Years duration since 1997. Students are admitted through centralized 

counseling nominated by state govt.  in 1st Year and  2nd year through lateral entry entrance test. Besides 

under graduate degree courses, it is also running M.Tech. Courses in VLSI, Instrumentation and 

Electronics & Communication.  Department of Electronics Engineering is also running Ph.D. 

Programme.  All courses are duly approved by AICTE/ UGC. The Electronics Engineering Department 

has been well known for its track record of employment of the pass out students since its inception.  

  The Department has good infrastructure consisting of 11 laboratories, 10 Lecture Halls and 1 

Conference Room beside 6 workshops.  It has excellent faculty with 2 Professors, 4Associate Professors 

and 23 Assistant Professors. At present, 6 faculty members are PhD in various specializations. The 

various syllabi of UG/PG courses have been prepared with active participation from Industry. The 

Department is organizing number of expert lectures from industry experts for students in every semester. 

Seven month training is mandatory for every B.Tech. Students. Emphasis has been given on project 

work and workshop for skill enhancement of students. Choice based credit system allows students to 

study the subjects of his/her choice from a number of elective courses /audit courses.  

                                                          

                                                                                                                                                      
 



 Program Educational Objectives: 
 

Students of the Master of Technology programs in Electronics & Communication Engineering 

will demonstrate  

1. Employability in the diversified sectors of the core industry, public sector or 

multinational corporations in the domain of semiconductor, microelectronics, wireless 

communication, optical and satellite communication, networking etc. and/or pursue 

higher education in technologies related to communication and networking platforms at 

institutes of high repute.  

2. To provide technical skills in software and hardware tools related to the design and 

implementation of Communication and Embedded Systems 

3. To inculcate research culture in the learners of the program with abilities to publish at 

national/international level and develop prototype technologies in the related domain.  

4. Attitude of lifelong learning and skills of effective inter-person communication resulting 

in leading diverse teams, with ethical and social behavior. 



Program Outcomes: 
  

On successful completion of the Program, the students will be able to 

1. Demonstrate in-depth knowledge in the specialized domain of Analog & Digital 

Electronics, Microelectronics, digital communication, satellite communication, wireless 

communication, microwave & antenna, signal and image processing, embedded systems  

2. Analyze complex engineering problems critically in the domains of Communication 

Engineering and Electronics Systems for conducting research.  

3. Solve engineering problems to arrive at optimal solutions in the fields of Electronics and 

Communication Systems complying with societal needs.  

4. Apply appropriate research methodologies and techniques for the development of 

scientific and technological knowledge in Analog & Digital Electronics, 

Microelectronics, Digital Communication, Satellite Communication, Wireless 

Communication, Microwave & Antenna, Signal and Image Processing, Embedded 

Systems and Allied Areas.  

5. Apply appropriate resources and modern tools to complex engineering activities in the 

field of Electronics and Communication systems.  

6. Contribute to collaborative-multidisciplinary scientific work, demonstrate capacity for 

self-management, teamwork and decision making. 

7. Manage projects as a member and leader with understanding of engineering and 

management principles with consideration to economic and financial factors.  

8. Communicate effectively in professional and personal domains through verbal, written 

and graphical forms. 

9. Engage in life-long learning to improve knowledge and competence in the world of rapid 

technological changes.  

10. Follow ethical code of conduct in professional activities with understanding of 

responsibility for sustainable development of society. 

11. Adapt to reflective self learning for continuous personal and professional development.  

12. Participate and succeed in competitive examinations like GATE (for placements in 

PSU’s),GRE (for higher studies). 



M. TECH. (Electronics and Communication Engineering)  
 

SCHEME AND SYLLABUS 
 
 
Total Credits      :  78 

Total Theory Subjects : 12+1 (AC) + 1(GEC)+ 
1(MOOCs) 

Total Labs (including Seminars & Projects)  : 07 

Total Dissertation      : 01 

Total Teaching Schedule: 

Lectures Practical Total 

54 12 66 

 

Total Marks: 

Sessionals  End Term Total 

675 1675 2350 

Itemised Break-up: 

 No. Hours Marks Credits 

Theory Subjects 12+3* 54 1300 51+4(MOOCs) 

Labs 6 12 300 6 

Seminar 1 2 50 1 

Project 1 4 200 4 

Thesis 1 1 Semester 500 12 

Total 21+3*  2350 75+4(MOOCs) 

*MOOCs+GEC+AC 



FIRST SEMESTER 
 
Subject 
Code 

Subject Title Credit  
/ (L-T-P) 

Marks Weightage Total 
(Theory 

+Sessional) 
Theory Sessional 

E16C 601 Advanced 
Microprocessor 
&Micro Controllers 

4 4-0-0 75 
 

25 100 

E16C 603 Satellite &Space 
communication 

4 4-0-0 75 
 

25 100 

E16C 605 Data 
Communication & 
Networking 

4 4-0-0 75 25 100 

E16C 607 Information & 
Communication 
Theory 

4 4-0-0 75 25 100 

 External Internal  
E16C 609 Satellite  

Communication Lab 
1 0-0-2 35 15 

 
50 

E16C 611 Advanced 
Microprocessor 
&Micro Controllers 
lab 

1 0-0-2 35 15 50 

E16C 613 Data 
Communication & 
Networking Lab 

1 0-0-2 35 15 50 

 Total  1
9 

16-0-
6 

405 145 550 
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SECOND SEMESTER 
 
Subject 
Code 

Subject Title Credit / (L-
T-P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16C 602 Advanced  Digital 
Signal Processing 

4 4-0-0 75 25 100 

E16C 604 Optical 
Communication 

4 4-0-0 75 25 100 

E16C 606 Wireless 
Communication  

4 4-0-0 75 25 100 

 Elective 1 * 4 4-0-0 75 25 100 
 Audit Course 0 3-0-0 - - - 
 MOOCs** 4 0 - - - 
 External Internal  
E16C 610 Optical 

Communication 
Lab 

1 0-0-2 35 15 50 

E16C 612 Advanced  Digital 
Signal Processing 
Lab 

1 0-0-2 35 15 50 

E16C 614 Seminar 1 0-0-2 -- 50 50 
 Total  23 19-0-6 370 180 550 
 

 

*The student will have to select a subject from list of elective as under. 
**passing the MOOCs course is compulsory as per UGC guidelines, these online courses 
can be registered on UGC website under “Swayam” program. Four credits for the 
MOOCS course are to be earned in any semester from II to IV. 
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THIRD SEMESTER 
 
Subject 
Code 

Subject Title Credit (L-
T-P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16C 701 Electronic System 
Design 

4 4-0-0 75 25 100 

E16C 703 Digital 
Communication 

4 4-0-0 75 25 100 

 Elective II * 4 4-0-0 75 25 100 
 Elective III * 4 4-0-0 75 25 100 
 General Elective 

Course 
3 3-0-0 75 25 100 

 External Internal  
E16C 719 Minor Project 4 0-0-4 140 60 200 
E16C 717 MATLAB 1 0-0-2 35 15 50 
 Total  24 19-0-6 550 200 750 
*The student will have to select a subject from list of elective as under 
 

FOURTH SEMESTER  
 
 
 
Subject 
Code 

Subject Title Credit (L-T-P) Marks Weightage 
External Internal 

E16C 702 Dissertation  12  0-0-24  350 150 
 Total  12  0-0-24  500 
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List of Elective ` 
 
Elective –I  

i. VLSI Design      (E16C 608 A) 
ii. Nano Technology     (E16C 608 B) 
iii. Data Structure & Programming Language  (E16C 608 C) 
iv. Antenna Design Theory    (E16C 608 D) 

 
Elective – II  

i. Image Processing     (E16C 705 A) 
ii. Neural Networks And Fuzzy Logic   (E16C 705 B) 
iii. Advanced Mathematics for Engineers  (E16C 705 C) 
iv. Semiconductor Device Modeling   (E16C 705 D) 

Elective – III 
 

i. Multimedia System     (E16C 707 A) 
ii. Statistical Method     (E16C 707 B) 
i. Security in Communication Network   (E16C 707 C) 
ii. Embedded System     (E16C 707 D) 

   
Audit Course 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. AC-101C German- I 2 0 

2. AC-102C German –II 
(With German – I as prerequisite) 

2 0 

3. AC-103C French – I 2 0 

4. AC-104C French –II 
(With French – I as prerequisite) 

2 0 

5. AC-105C Sanskrit – I 2 0 

6. AC-106C Sanskrit – II 
(With Sanskrit– I as prerequisite) 

2 0 

7. AC-107C Personality Development 2 0 

8. AC-108C Interview and Group Discussion Skills 2 0 

9. AC-109C Yoga and Meditation 2 0 

10. AC-110C Art of Living/ Living Skills 2 0 
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11. AC-111C Contribution of NSS towards Nation/Role of 
NSS 

2 0 

12. AC-112C Physical Education 2 0 

 

GENERAL ELECTIVE COURSES  

Students have to select General Elective Course from the given list: 
 
Courses offered by Computer Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GC-101C Intelligent Systems 3 3 

2. GC-102C Cyber laws and Security 3 3 

3. GC-103C Soft Computing 3 3 

4. GC-104C 
Web Technology and Information 

Retrieval 
3 3 

5. GC-105C Intellectual Property and Rights 3 3 

 
 
Courses offered by Electrical Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GL-201C Installation Testing & Maintenance of 
Electrical Equipments 

3 3 

2. GL-202C Utilization of Electrical Power & Traction 3 3 

 

Courses offered by Mechanical Engineering Department :  

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GM-301C Industrial Engineering 3 3 

2. GM-302C Quality Management 3 3 
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3. GM-303C Automobile Engineering 3 3 

4. GM-304C CAM and Automation 3 3 

5. GM-305C Manufacturing Processes 3 3 

6. GM-306C Power Plant Engineering 3 3 

 

Courses offered by Electronics Engineering Department 

(Not for Electronics Engineering students): 

S.No. Code Name of Course No. of Contact 
Hours Credits 

1. GE-401C Microprocessor and Interfacing 3 3 

2. GE-402C Digital Signal Processing 3 3 

3. GE-403C Instrumentation and Control 3 3 

4. GE-404C Data Communication and 
Networking 

3 3 

 
Courses offered by HAS Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GA-501C Soft Skills for Engineers 3 3 

2. GA-502C Maths –III 3 3 

 
Courses offered by MBA Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GB-601C Human Resource Management 3 3 

2. GB-602C Financial Management 3 3 

3. GB-603B Marketing Management 3 3 

4. GB-604B Entrepreneur Development 3 3 

5. GB-605B Principles of Management and 
Economics 

3 3 
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Courses offered under Open Elective 
The syllabus of open elective will be standard one taken from reputed Institute/University. 
 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GO-701C Physical Education 3 3 

2. GO-702C Indian History 3 3 

3. GO-703C General Psychology 3 3 

4. GO-704C Fundamentals of Linguistics Science 3 3 

5. GO-705C Swami Vivekanand’s Thoughts 3 3 

6. GO-706C National Integration 3 3 

7. GO-707C Moral Values 3 3 
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SESSIONAL MARKS 

The allocation of theory and sessional weightage for end semester examination would be as 
under:- 

1. For Theory 
a) Sessional Weightage           25% 
b) End Semester Exam           75% 

2. For Practical  

a) Sessional Weightage           30% 
b) End Semester Exam           70% 

 

The academic performance of a student shall be graded on a TEN-POINT SCALE and the 
awards for grades based upon marks obtained out of 100 shall be made as follow: 

Marks % Grade Grade points Category 
90-100 O 10 Outstanding 

80<marks<90 A+ 9 Excellent 
70<marks< 80 A 8 Very good 
60<marks< 70 B+ 7 Good 
50<marks< 60 B 6 Above average 
45<marks< 50 C 5 Average 
40<marks< 45 P 4 Pass 

<40 F 0 Fail 
 Ab 0 Absent 

 

Percentage calculation= CGPA * 9.5 
 



 

 

E16C-601 ADVANCED MICROPROCESSOR MICROCONTROLLERS 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objective: 
 

 To introduce students to design of basic microprocessor architectural 
concepts, memory addressing architectural & ALU. 

 To introduce the students to various types of instruction interrupts and I/O 
devices. 

 To introduce the students to 8051architectural, programming model & 
instructions.  

 To introduce the students regarding architectural of advanced microprocessor, 
addressing models, instruction set & interrupts. 

 To introduce the students regarding interfacing I/O devices, A/D converter & 
D/A convertors to microprocessor. 

 To introduce the students for developing microprocessor based products.  
 

Syllabus 
Unit 1 
Design of basic microprocessor architectural Concepts :Microprocessor architecture, 
word Lengths, addressable memory, Microprocessor's speed architectural 
characteristics, registers, instruction, memory addressing architecture ,ALU, GPR's 
Control logic & internal data bus. 
 
Unit 2 
Microprocessor Instructions &Communication: Instruction Set ,Mnemonics, Basic 
Instruction Types , Addressing modes ,Microprocessor I/O connecting I/O put to 
Microprocessor ,Polling and Interrupts, Interrupt and OM. Controllers. 
 
Unit 3 
Microcontroller: Introduction 8051 architecture and programming model. Internal 
RAM and registers, I/O ports, Interrupt system &Instruction sets. 
 
Unit 4 
Advanced Micro processors: lntel X86 family of advanced Microprocessor, 
programming model for 86 family. X86 addressing modes, instruction set, hardware 
of 186, 286, 386, 486 & Pentium processors. Motorola 68 XXX family of 
microprocessor, 68 XXX addressing modes, instruction set, hardware. 
 
Unit 5 
Microprocessor 110: Data Communication, parallel I/O serial communication, Serial 
interface and UART, modems, I/O devices, D/A,A/D interface, special I/O devices. 
 



 

 

Unit 6 
Developing Microprocessor Based Products: Introduction to the Design Process, 
Preparing the specifications, Developing a design, Implementing and Testing and 
design, Regulatory Compliance Testing, design tool for Microprocessor 
Development. 
 
Text Books: 
1. C.M. Gilmore, "Microprocessors Principals and Application", MGH 
2. Rajkamal, "Embedded System, Architecture &Programming",TMH 
Reference Books: 
1. Berry B. Berry, "Inter Series of microprocessors", PHI 
2. D. V. Hall, "Microprocessor &Interfacing", TMH 
3. Peatman, "Microprocessor Based System Design", Pearson 
Course Outcomes: On successful complete of this course, the students should be able 
to: 
 

 Understand the microprocessor architecture, programming and instructions. 
 Understand the concepts of 8051, instructions, addressing models and 

programs. 
 To interface I/O devices, A/D & D/A converters with microprocessor & 

microcontroller. 
 Understand the advanced microprocessors along with their architecture, 

programming model & addressing models. 
 Understand the testing & design tolls for microprocessor development and its 

based product.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-603    SATELLITE AND SPACE COMMUNICATION 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 Evolution & growth of satellite communication, GEO, MEO,LEO satellite.  
 Satellite link design equations, System noise temperature, C/N & G/T ratio  
 To introduce digital modulation techniques for satellite communication. 
 To introduce laser satellite communication, optical satellite communication. 

 
Syllabus 

 
Unit 1 
Introduction: Satellite communication, Brief History. 
 
Unit 2 
Orbits of satellite: Low, medium and Geo synchronous mam characteristics, Angle 
period, Returning period, Angle of Evaluation, Propagation Delay, Orbital Spacing. 
 
Unit 3 
Satellite Links: Delay transponders, Earth Stations, Antennas and Earth coverage, 
Altitude and eclipses. 
 
Unit 4 
Earth space propagation effects: Frequency window, Free space loss, Atmospheric 
absorption, Rainfall Attenuation, Ionospheric scintillation, Telemetry, Tracking and 
command of satellites. 
 
Unit 5 
Detection: QPSK offset QPSK and MSK. Coherent and non-coherent detection, Error 
rate performance. 
 
Unit 6 
Synchronization: Principle and techniques, Multiple Access Techniques, FDMA, 
SPADE system, TDMA system, concept and configuration, system timing frames 
format, SSMA-Basu Principles, YSAT, Random access, space communication, link 
design description of operational in TELSAT and INSAT system. 
 
Text Books: 
1. J. Martin: Communication Satellite System, PH Englewood. 
2. D.C.Aggarwal: Satellite Communication, Khanna Publishers. 
Reference Books: 



 

 

1. Tri Ha Digital Satellite Communication Tata McGraw Hill. 
2. Harry and Yam Trees: Satellite Communication, IEEE Proceedings, 1979. 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 
 

 Know the Evolution & growth of satellite communication, Synchronous 
satellite, Satellite   frequency allocation & Band spectrum    

 System noise temperature, C/N & G/T ratio, Atmospheric & Ionospheric 
effects on link design 

 Understand about Synchronous orbital telemetry, tracking and command, 
communication and antenna subsystems 

 Able to know multiple access techniques 

 Learn about Link analysis of laser satellite communication, Optical satellite 
link transmitter, Optical satellite and Deep Space Optical Communication. 

 
 
 



 

 

E16C-605    DATA COMMUNICATION NETWORKING 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To make students know about the data communication and networking 
 To make students know about digital data communication 
 To make students know about data Link Control, Link Configurations and 

Protocol principles 
 To provide students mathematical formulations and the derivations of various 

parameters  
 To make students know about Communication Networking Techniques 
 To make students know about Computer Communication Architecture and 

ISDN Networks  
Syllabus 

Unit 1 
Introduction to Data Transmission: Overview of Data Communication and 
networking, Analog and Digital Data Transmission, Transmission Impairments, 
Various Transmission Media, Data Encoding. 
 
Unit 2 
Digital Data Communication Techniques: Asynchronous And Synchronous 
Transmission, Error Detection and correction techniques, Physical interfaces 
 
Unit 3 
Data Link Control: Link Configurations, Protocol principles (Error control, Flow 
control), Bit Oriented and character oriented protocol, Data link layer services, Link 
Control. 
 
Unit 4 
Multiplexing: F.D.M. Synchronous TDM, Statistical TDM 
 
Unit 5 
Communication Networking Techniques: Communication Networks, Circuit 
Switching, Message Switching, Packet Switching, Local Networking Technology, 
The bus / tree topology, the ring topology, Medium Access control protocols 
(CSMAlCD, Token ring, FDDI, DQDB). 
 
Unit 6 
Computer Communication Architecture: OSI and TCP/IP Model, Protocol And 
Architecture, Networking Access protocols, Inter Networking, Transport layer 
Protocols, Session Service And Protocols, and Presentation! Application protocols 



 

 

 
Unit 7 
ISDN Networks: Concepts & Architecture, Protocols 
 
Text Books: 
1. William Stallings, "Data and Computer Communication", PHI, 4th Ed. 
2. Forouzan, "Data communications and networking",TMH 
Reference Books: 
1. Andrew Tanenbaum, "Computer Networking", PHI 
2. Godbole, "Data communications and network", TMH 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about the data communication and networking 
 Understand about digital data communication 
 Understand about data Link Control, Link Configurations and Protocol 

principles 
 Understand about mathematical formulations and the derivations of various 

parameters  
 Understand about Communication Networking Techniques 
 Understand about Computer Communication Architecture and ISDN 

Networks  
 
 
 
 
 
 
 
 
 
 



 

 

E16C-607   INFORMATION &COMMUNICATION THEORY 
  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
     
Course Objectives: 

 To make students know about the Concept of Information and Entropy, 
Shanon's theorems and Channel Capacity Self information 

 To make students know about digital data communication 
 To make students know about Source encoding &channel encoding, Error 

detection & Correction 
 To provide students about codes used in Information Theory 
 To make students know about performance of codes 

 
Syllabus 

Unit 1 
Information Theory: Concept of Information and Entropy, Shanon's theorems, 
Channel Capacity Self information, Discrete and Continuous entropy, Mutual and 
joint information, Redundancy. 
 
Unit 2 
Coding Theory: Source encoding &channel encoding, Error detection & Correction, 
Various codes for channel coding, Rate Distortion functions. 
 
Unit 3 
Codes used in Information Theory: Linear block codes, systematic linear codes& 
optimum coding for Binary symmetric channel, The Generator & parity check 
matrices, Syndrome decoding & Symmetric channels, Hamming codes, Weight 
enumerator, Perfect codes, BCH codes, Idempotent &Mattson Solomon polynomials, 
Reed Solomon codes, Justeen codes, MDS codes & generalized BCH codes, 
Convolution codes & Viterbi decoding algorithm. 
 
Unit 4 
Performance of codes: Performance of linear block codes & convolution codes, code 
incurable error probability Upper & lower bounds. 
 
Text books: 
1. Blahut R.E., Theory and practice of error control codes, A WL1983. 
2. Wilson, Digital Modulation and coding, Pearson 
 
Reference Books: 
1. B.P. Lathi, Communication System, Oxford 
2. Ranjan Bose, Information Theory, Coding & Cryptography, TMH 



 

 

3. Dass. , S.K. Malik & P.K. Chatterjee, Principles of digitals communication 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand the need to measure the information and the way to extract 
information contents from given messages or from probability of message. To 
understand the Different types of channels and their characteristics.  

 Gain enough knowledge about the concept of channel capacity and the 
maximum amount of amount of information to be sent by the source so that 
message can be encoded and decoded successfully.  

 Understand the basic concept of source and channel coding and their necessity 
in communication engineering. To know how it become possible to tolerate a 
high amount of noise in the communication channel by correcting the resulting 
error.  

 Understand to convert a message signal given in terms of probability into 
digital bits using different ways of source encoding and calculating and 
comparing efficiency of different codes.  

 Understand the concept of redundancy bits added to the digitally encoded 
signal and effect of redundancy bits on the channel encoder. 

 Understand different types of error correcting coding techniques   such as 
Linear, cyclic, hamming coding, BCH Code, convolution code, MDS etc 

 Detect and correct the error occurred in signal and decode/extract message 
signal from the received signal after correction of error bits. 

 Learn and compare the characteristics such as hamming distance, coding gain 
and error probability of different error correcting coding techniques and lower 
and upper bound for the minimum error probability.  

 



 

 

E16C-609   SATELLITE COMMUNICATION LAB 
  
L T P  CR External : 35 
0  0  2    1 Internal : 15 
 Total : 50 
 Duration of Exam : 3 Hrs. 

 
List of Experiments 

1. To study about satellite uplink transmitter, downlink receiver and link emulator. 
2. To setup an active satellite communication link. 
3. To setup a passive satellite communication link. 
4. To measure the baseband analog signal parameters in a satellite link. 
5. To study the effect of fading and measure the fading margin of a received signal. 
6. To measure the S/N ratio, FM improvement and G/T. 
7. To study the phenomenon of linear and circular polarization of antenna. 
8. To send the telecommand and receive the telemetry data and study the operation 

of the codec. 
9. To measure the C/N ratio. 
10. To measure the propagation delay of signal in a satellite communication link. 

 
Course Outcomes:  
On successful completion of this course, the students should be able to: 
 Understand satellite communication link. 
 Understand fading, signal parameters in analog link, polarisation, S/N, G/T, 

C/N ratios. 
 Measure propagation delay in satellite communication link. 



 

 

E16C-611   Advanced Microprocessor & Micro Controllers Lab 
  
L T P  CR External : 35 
0  0  2    1 Internal : 15 
 Total : 50 
 Duration of Exam : 3 Hrs. 

 
List of Experiments 

1. Study of 8086 Microprocessor kit, its operation and commands. 
2. Write a well documented program for copying 12 bytes from source to 

destination on 8086 Microprocessor kit. 
3. Write a program for 8086 for division of a defined double word (stored in a data 

segment) by given double word. 
4. Write a well documented program for finding square root of given number on 

8086 Microprocessor kit. 
5. Write a program using 8086 and verify for: 
(a) Finding largest number from an array. 
(b) Finding smallest number from an array. 
6. Write a program using 8086 for arranging an array of numbers in descending 

order. 
7. Write a program using 8086 for arranging an array of numbers in ascending 

order. 
8. Write a program for 8086 for finding square of a number using look up table. 
9. Write a program to interface a two-digit number using 7 segment LEDs, use 8086 

microprocessor and 8255 PPI. 
10. Write a program to control the operation of stepper motor using 8086 

microprocessor and 8255 PPI. 
 

Course Outcomes:  
On successful completion of this course, the students should be able to: 
 Understand microprocessor 8086. 
 Implement various mathematical functions using microprocessor 8086. 
 Implement look up table technique. 
 Understand the operation based on strings. 
 Understand the concept of interfacing with different peripherals(SSD and Stepper 

motor). 



 

 

E16C-613   Data Communication & Networking Lab 
  
L T P  CR External : 35 
0  0  2    1 Internal : 15 
 Total : 50 
 Duration of Exam : 3 Hrs. 

 
List of Experiments 

1. Write a program to implement IP addressing. 
2. Write a program to implement Bit Stuffing. 
3. Write a program to implement byte stuffing. 
4. Write a program to implement Slotted Aloha. 
5. Write a program to implement CRC (Cyclic Redundancy Check). 
6. Write a program to implement two dimensional parity check. 
7. Write a program to implement various topologies. 
8. Write a program to implement a shortest path routing protocol. 
9. Write a program to implement hamming code. 
10. Write a program to implement diffie hellman algorithm. 
11. Write a program to implement DES algorithm. 

 
Course Outcomes:  
On successful completion of this course, the students should be able to: 
 Implement various detection and correction techniques used in Data 

Communication. 
 Able to understand how routing is done in networks. 
 Able to understand how data is protected using symmetric and asymmetric key 

cryptography technique. 



 

 

E16C-602   ADVANCED DIGITAL SIGNAL PROCESSING 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To analyze of different type of signals and systems. 
 To analyze the DTFT AND DFT and their properties, fast fourier transform 

(FFT), decimation in time algorithm, decimation in frequency algorithm. 
 To understand the use of sampling and reconstruction and to understand the 

use of z-transform in discrete time systems. 
 To analyze the different types of structures of FIR and IIR systems and to 

design IIR filters, design of FIR using windows, properties of FIR filters. 
 To describe the effects of finite word lengths and truncation and rounding in 

digital signal processing for IIR and FIR filters. 
 

Syllabus 
 
Unit 1 
Introduction of DSP: Introduction to Signal Processing, Discrete Linear Systems, 
superposition Principle, Unit-Sample response, stability &causality Criterion. 
 
Unit 2 
Fourier Transform &inverse Fourier transform: Frequency domain design of digital 
filters, Fourier transform, use of Fourier transform in Signal processing. The inverse 
fourier transform, Sampling continuous function to generate a sequence, 
Reconstruction of continuous –time signals from Discrete-time sequences. 
 
Unit 3 
DFT &FFT &Z transform with Applications: Discrete Fourier transform, properties of 
DFT, Circular Convolution, Fast Fourier Transform, Realizations of OFT. The Z 
transform, the system function of a digital filter, Digital Filter implementation from 
the system function, the inverse Z- transform, properties &applications, Special 
computation of finite sequences, sequence of infinite length &continuous time 
signals, computation of fourier series &time sequences from spectra. 
 
Unit 4 
Digital Filter Structure &Implementation: Linearity, time- invariance &causality, the 
discrete convolution, the transfer function, stability tests, steady state response, 
Amplitude &Phase characteristics, stabilization procedure, Ideal LP Filter, Physical 
reliability &specifications.FIR Filters, Truncation windowing &Delays, design 
example, IIR Filters: Review of design of analog filters &analog frequency 



 

 

transformation. Digital frequency transformation. Design of LP filters using impulse 
invariance method, Bilinear transformation, Phase equalizer, digital all pass filters. 
 
Unit 5 
Implementation of Filters: Realization block diagrams, Cascade &parallel realization, 
effect of infinite-word length, transfer function of degree 1&2, Sensitivity 
comparisons, effects of finite precision arithmetic on Digital filters. 
 
Text Books 
1. Alam V. Oppenheim & Ronald W. Schafer, "Digital Signal Processing" PHI. 
2. JG Proakis, "Digital Signal Processing", (PHI) 3rd Edition. 
 
Reference Books 

1. Rabiner & Gold, "Theory & application of digital Signal Processing", PHI  1992. 
2. Roman kuc, "Introduction to Digital Signal Processing," McGraw hill Edition. 
 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Analyze of different type of signals and systems. 
 Analyze the DTFT AND DFT and their properties, fast fourier transform 

(FFT), decimation in time algorithm, decimation in frequency algorithm. 
 Understand the use of sampling and reconstruction and to understand the use 

of z-transform in discrete time systems. 
 Analyze the different types of structures of FIR and IIR systems and to design 

IIR filters, design of FIR using windows, properties of FIR filters. 
 Describe the effects of finite word lengths and truncation and rounding in 

digital signal processing for IIR and FIR filters. 
 

 
 
 
 



 

 

E16C-604    OPTICAL COMMUNICATION 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
          
 Course Objectives: 
1. To introduce the students about Basic of optical communication system and 

elements of fiber communication link 
2. To introduce the students about basic theory of optics, ray theory and 

electromagnetic mode theory for optical propagation 
3. To introduce the students about transmission characteristics of optical fibers, 

attenuation and their types, Dispersion and mathematical expressions 
4. To introduce the students about basic principles of optical sources like LED and 

LASER and their characteristics and applications. 
5. To introduce the students about basic principles of optical detector, characteristics 

of p-n photodiode and p-i-n photodiode & APD. 
6. To introduce the students about Driver circuits for LED and LASER operation, 

Optical receiver, Link power budget, Rise time budget 
 

Syllabus 
Unit 1 
Introduction:  General Communication system, Elements of fiber communication link, 
Advantages and disadvantages of optical fiber communication ,Application of optical 
fiber communications, limitation of optical fiber communications 
 
Unit 2 
Optical fiber cross section and index profile, propagation of light wave in optical 
fiber, Ray theory and electromagnetic mode theory  for optical propagation, step 
index and graded index fibers, critical angle, Acceptance angle, Numerical Aperture. 
 
Unit 3 
Attenuation,  Material Absorption,  scattering losses (Rayleigh Scattering),Fiber bend 
losses, Core and Cladding losses, Dispersion in optical fiber, Intermodal dispersion, 
Intermodal dispersion, pulse spread by material dispersion, dispersion shifted and 
dispersion flattered fiber. 
 
Unit 4 
Optical Sources: Principal of light emitting diode (LED), LED Power and Efficiency, 
Characteristic of LED, LASER, Basic concept: Absorption and Emission of 
Radiation, population inversion, spontaneous emission, Efficiency of LASER, Laser 
to fiber Coupling, Advantages of LASER over LED. 
 



 

 

Unit 5 
Optical Detector: Principal for optical detection, Characteristics of Photo Detectors, 
P.N Photo Diodes, P.I.N Photo Diodes, Response time of photodiode, Avalanche 
photodiode, Silicon Reach through Avalanche photodiode, Multiplication factor, 
Noise in APD. 
 
Unit 6 
Introduction of optical communication system, Drive circuits for LED operation, 
Drive circuits for LASER operation, Optical receiver, Preamplifier, Automatic gain 
control, Link power Budget, Rise time budget, Homodyne and heterodyne detection, 
Phase diversity receiver, Optical TDM, WDM. 
Text books : 
1. John Gowar, "Optical Communication Systems", PHI. 
2.Gerd Keiser, "Optical Fiber Communication", TMH 
  
Reference Books: 
1. Franz JH & Jain VK, "Optical Communication", Narosa Pub Ins 
2. John M. Senior, "Optical Communication", PHI 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 
1. Understand basic of optical communication system and their advantages over 

conventional communication systems. Application and limitation of optical 
communication. 

2. Understand basic theory of optics and different types of optical fibers. 
3. Understand basic transmission characteristics of optical fiber like attenuation and 

dispersion. 
4. Understand basic principal of optical sources like LED and LASER, their 

characteristics. 
5. Understand principal of optical detectors like p-n photodiode p-i-n photodiode and 

APD. 
6. Understand basic driver circuits for LED and LASER operation, concept of 

Optical receiver, Link power budget and rise time budget calculation, Optical 
TDM and WDM. 

 



 

 

E16C-606   WIRELESS MOBILE COMMUNICATION 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
           
 Course Objectives: 

 To study of different type generations (1G,2G,3G,4G) and different types of 
standards(AMPS,GSM,CDMA,IS-95 etc) and to learn the concept of cellular 
geometry, concept of cellular system, analog and digital cellular system, 
architecture of GSM, GPRS. 

 To learn the Frequency reuse concept, system capacity, channel assignment 
strategies, interference, hard handoff, soft handoff of cellular system. 

 To understand the different type of multiple access techniques like TDMA, 
FDMA, SDMA, CDMA, Packet radio protocols. 

 To understand the mobile radio propagation: mechanism, free space path loss, 
log-distance path loss models, Okumara model, Hata model, PCS model, 
Wideband PCS microcell model, indoor propagation models, Jake's channel 
model.  

 To learn the multi path characteristics of radio waves, signal fading, Time 
dispersion, Doppler spread, coherence time LCR, fading statistics, diversity 
techniques. 

Syllabus 
Unit 1 
Introduction to mobile radio systems: Paging systems, cordless telephone system, 
Cellular telephone systems- Cellular concept, frequency reuse, channel assignment 
strategies, Interference and system capacity, trunking and grade of service, cell 
splitting, sectoring, microcell zone concept, HO Strategies. 
 
Unit 2 
Mobile radio propagation: mechanism, free space path loss, log-distance path loss 
models, Okumara model, Hata model, PCS model, Wideband PCS microcell model, 
indoor propagation models, Jake's channel model, Multi path characteristics of radio 
waves, signal fading, Time dispersion, Doppler spread, coherence time LCR, fading 
statistics, diversity techniques. 
 
Unit 3 
Introduction to spread spectrum communication, multiple access techniques used in 
mobile wireless communication: FDMA ffDMA/CDMA, Cellular CDMA, packet 
radio protocols, CSMA, reservation protocols, capacity of cellular CDMA, soft HO. 
 
Unit 4 
Wireless systems and standards: GSM standards, signaling and call control, mobility 
management, location tracing, wireless data networking, packet error modeling on 



 

 

fading channels, Performance analysis of link and transport layer protocols over 
wireless channels, mobile data networking(mobile IP), wireless data services, IS-95, 
GPRS. 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand of different type generations (1G,2G,3G,4G) and different types 
of standards(AMPS,GSM,CDMA,IS-95 etc) and to learn the concept of 
cellular geometry, concept of cellular system, analog and digital cellular 
system, architecture of GSM, GPRS. 

 Learn the Frequency reuse concept, system capacity, channel assignment 
strategies, interference, hard handoff, soft handoff of cellular system, and to 
understand the different type of multiple access techniques like TDMA, 
FDMA, SDMA, CDMA, Packet radio protocols. 

 Understand the mobile radio propagation: mechanism, free space path loss, 
log-distance path loss models, Okumara model, Hata model, PCS model, 
Wideband PCS microcell model, indoor propagation models, Jake's channel 
model.  

 Learn the multi path characteristics of radio waves, signal fading, Time 
dispersion, Doppler spread, and coherence time LCR, fading statistics, and 
diversity techniques. 

 
 
Text Books: 
1. T. S. Rappaport, "wireless Communications: Principles and practices", PHI 1996. 
2.William C. Y. Lee, "Mobile Cellular Telecommunications, Analog and Digital 
Systems", 2nd ed, MGH-1995. 
 
Reference Books: 
1. Kaveh Pahlavan & Allen H. Levesque, "Wireless Information Networks", Wiley 
series in Telecommunications and signal processing. 
2. Kamilo Feher: Wireless Digital communications, Modulation and Spread Spectrum 
Applications PHI 2001. 
 
 

 
 
 
 
 
 
 
 
 



 

 

E16C-608A    VLSI  
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To introduce the students about Evolution of VLSI technology, VLSI Design 
Flow, Basic MOS Transistor 

 To introduce the students about electrical properties of MOS  
 To introduce the students about design process of NMOS and CMOS 

technology, Stick diagrams, Lambda based design rules and layout 
 To introduce the students about MOS transistor switching characteristics  
 To introduce the students about Dynamic Logic Circuits, Scaling of MOS 

Circuits and Subsystem Design 
 

Syllabus 
 

UNIT I REVIEW OF MOS TECHNOLOGY 
Evolution of VLSI technology, VLSI Design Flow, Basic MOS Transistor: 
Enhancement and depletion mode, MOS structure, NMOS, PMOS and CMOS 
fabrication. 
 
UNIT II ELECTRICAL PROPERTIES OF MOS 
Threshold voltage, MOSFET current voltage characteristics, second order effects, 
MOS inverters: VTC characteristics of NMOS inverter, CMOS inverter and Bi-
CMOS inverter. Noise margins, Latch-up in CMOS circuits. 
 
UNIT III DESIGN PROCESS 
Physical design of simple and complex logic gates using NMOS and CMOS 
technology, Stick diagrams, NMOS Design Style. CMOS Design Style, Lambda 
based Design Rules. Layout. 
 
UNIT IV MOS TRANSISTOR SWITCHING CHARACTERISTICS 
Sheet resistance, area capacitance, inverter delay. Switching power dissipation of 
CMOS inverters. 
 
UNIT V DYANAMIC LOGIC CIRCUITS 
CMOS Logic Structure: Complementary CMOS Logic, Pseudo NMOS Logic, 
Dynamic CMOS Logic, CMOS Domino Logic, Clocked CMOS Logic, Pass 
Transistor Logic, CMOS transmission gate Logic 
 
 
 



 

 

UNIT VI SCALING OF MOS CIRCUITS 
Scaling models, scaling factor for device parameters, Advantages and Limitations of 
scaling. 
 
UNIT VII SUBSYSTEM DESIGN 
Architectural issues in VLSI, Design of CMOS parity generator, Multiplexer, n-Bit 
Comparator, Incrementer/ Decrementer, ALU subsystem. 
 
TEXT BOOKS: 
1. Kang and Leblebici “CMOS Digital integrated circuits” TMH 2003. 
2. Pucknell D.A and Eshrachain K. “Basic VLSI Design Systems & circuits”(PHI) 
3. Introduction to Digital Circuits: Rabaey (PH) 
 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about Evolution of VLSI technology, VLSI Design Flow, Basic 
MOS Transistor 

 Understand about electrical properties of MOS  
 Understand about design process of NMOS and CMOS technology, Stick 

diagrams, Lambda based design rules and layout 
 Understand about MOS transistor switching characteristics  
 Understand about Dynamic Logic Circuits, Scaling of MOS Circuits and 

Subsystem Design 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-608B    NANO TECHNOLOGY 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To learn basic crystallography, Crystals and their imperfections, Diffusion, 
Nucleation and crystallization, Phase transformations. 

 To study various physical properties of materials, Density of states, Coulomb 
blockade, Kondo effect, Quantum Hall Effect.  

 To study various types of Nanostructures, Properties of Nanomaterials and 
Applications of Nano structures.  

 To learn the Characterization of Nanomaterials. 
 

Syllabus 
Unit 1 
Atomic structure: Basic crystallography, Crystals and their imperfection, Diffusion, 
Nucleation and crystallization, metals, Semiconductor & Insulators, Phase 
transformation, Ceramic materials. 
 
Unit 2 
Physical properties of materials: Electrical &Thermal properties, Optical properties of 
material, magnetic properties of materials, Density of state, Coulomb blockade, 
Kondo effect, Hall effect, Quantum hall Effect. 
 
Unit 3 
Nanostructure: Introduction to Nanotechnology, Zero dimensional Nanostructure – 
Nano particles, One Dimensional Nanostructue – Nano wires & Nano  rods, Two 
Dimensional Nano structure-Films, Special Nano materials, Nano structures 
fabricated by physical techniques, Properties of Nano materials, application of Nano 
structure, Basics of Nano Electronics. 
 
 
Unit 4 
Characterization of Nano materials: SPM Techniques – Scanning Tunneling 
Microscopy, Atomic force Microscopy, Magnetic force Microscopy, Electron 
Microscopy – Scanning Electron Microscope, Transmission Electron Microscope. 
 
Text Books: 

1.   Introduction to solid state physics    :      C .Kittel 
2.   Introduction to theory of Solids        :      H.M. Roenberg 
3.   Physics & Chemistry of materials    :      Joel I. Gersten 
4.   Handbook of Nanotechnology         :       Bharat Bhushan 



 

 

Course Outcomes: On successful complete of this course, the students should be able 
to: 

1. Understand atomic structure, diffusion, nucleation and crystallization of 
materials.  

2. Understand the physical properties of materials, coulomb blockade and hall 
effect. 

3. Understand the fundamental of nanostructures and nanoelectronics 
4. Understand the fundamental of various characterization techniques like STM, 

SEM, TEM and AFM. 
 
 
 
 
 



 

 

E16C-608C  DATA STRUCTURE & PROGRAMMING LANGUAGE 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To introduce the students about C/C++ fundamentals, expressions, selection 
statements, loops, pointers and OOPS 

 To introduce the students about Primitive and Composite data type 

 To introduce the students about Stacks, queues, arrays, linked list, trees and 
graphs 

 To introduce the students about File Structure, Indexing structure and sorting 
techniques 

Syllabus 
Unit 1 
Re C/C++: fundamentals, expressions, selection statements, loops, functions, 
recursive functions, pointers, introduction to OOPS ; encapsulation, excess modifiers, 
polymorphism, inheritance overriding methods, abstract classes. 
 
Unit 2 
Fundamental Notation: Primitive and Composite data type, time and space 
complexity. 
 
Unit 3 
Data Structure: Stacks, queues, arrays, linked list, trees and graphs. 
 
Unit 4 
File Structure: Indexing structure like B-trees, ISAM, hashing technique for direct 
method files, inverted list, Multilist. 
 
Unit 5 
Sorting: Internal and external sorts, searching techniques, merging algorithm. 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about C/C++ fundamentals, expressions, selection statements, 
loops, pointers and OOPS 

 Understand about Primitive and Composite data type 
 Understand about Stacks, queues, arrays, linked list, trees and graphs 
 Understand about File Structure, Indexing structure and sorting techniques 



 

 

E16C-608 D   ANTENNA THEORY AND DESIGN 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objective: 

 To introduce students to about fundamental concept of antennas. 
 To introduce the students to wire and loop antennas. 
 To introduce the students to practical antennas 
 To introduce the students to antenna array.  

Syllabus 
Unit 1: 
Fundamental Concepts: Radiation pattern, near- and far-field regions, reciprocity, 
directivity and gain, effective aperture, polarization, input impedance, efficiency, Friis 
transmission equation, radiation integrals and auxiliary potential functions. 
Unit 2: 
Radiation from Wires and Loops: Infinitesimal dipole, finite-length dipole, linear 
elements near conductors, dipoles for mobile communication, small circular loop 
Unit 3: 
Aperture Antennas: Huygens’ principle, radiation from rectangular and circular 
apertures, design considerations, Babinet’s principle, Fourier transform method in 
aperture antenna theory. 
Unit 4: 
Horn and Reflector Antennas: Radiation from sectoral and pyramidal horns, design 
concepts, prime-focus parabolic reflector and cassegrain antennas. 
Unit 5: 
Microstrip Antennas: Basic characteristics, feeding methods, methods of analysis, 
design of rectangular and circular patch antennas. 
Unit 6: 
Antenna Arrays: Analysis of uniformly spaced arrays with uniform and non-uniform 
excitation amplitudes, extension to planar arrays, synthesis of antenna arrays using 
Schelkunoff polynomial method, Fourier transform method, and Woodward-Lawson 
method. 
 
Text Books: 

1. Balanis, C.A., “Antenna Theory and Design”, 3rd Ed., John Wiley & Sons. 
2. Jordan, E.C. and Balmain, K.G., “Electromagnetic Waves and Radiating 

Systems”, 2nd Ed., Prentice-Hall of India 
3. Stutzman, W.L. and Thiele, H.A., “Antenna Theory and Design”, 2nd Ed., 

John Wiley & Sons 
4. Elliot, R.S., “Antenna Theory and Design”, Revised edition, Wiley IEEE 

Press. 
5. Garg, R., Bhartia, P., Bahl, I. and Ittipiboon, A., “Microstrip Antenna Design 

Handbook”, Artech House 

 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand fundamental concept of antenna. 



 

 

 Understand and analyse the wire antenna and loop antennas. 
 Understand the various types of practical antennas. 
 Understand the concepts of antenna array.  

 
 
 



 

 

E16C 610   Optical Communication Lab 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 
    

List of Experiments 
1. To study analog link. 
2. To study digital link. 
3. To study Numerical Aperture. 
4. To study attenuation losses in Optical fibre with change in length. 
5. To study losses in optical fibre with change in frequency. 
6. To study PWM in optical fibre link. 
7. To study PPM in optical fibre link. 
8. To study frequency modulation. 
9. To study sound transmission system. 

 
Course Outcomes:  
On successful completion of this course, the students should be able to: 

 
 Analyse analog and digital link. 
 Understand numerical aperture and attenuation losses in optical fibre. 
 Analyze PWM and PPM in optical fibre link. 

Analyze FM and sound transmission.



 

 

E16C 612   Advanced Digital Signal Processing lab 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

List of Experiments 
1. To plot basic signals (Unit step, unit impulse, ramp, exponential, sine and cosine) 
using MATLAB.  
2. To find and plot convolution of two signals using MATLAB.  
3. (a) To generate frequency response of given system using MATLAB. 
    (b) To study the frequency response of a function using MATLAB. 
4. (a)To generate the correlation of two signals using MATLAB. 
(b) To generate sine, cosine and exponential function and generate correlation and 
convolution using MATLAB. 
5. To plot and perform FFT and IFFT of sine signal using MATLAB. 
6.To study effect of noise on signal and recover the original signal using MATLAB. 
7. (a) To plot amplitude and phase response of chebyshev filter 1 for analog input 
using MATLAB. 
    (b) To plot amplitude and phase response of chebyshev filter 2 for analog input 
using MATLAB. 
8. (a) To plot amplitude and phase response of chebyshev filter 1 for digital input 
using MATLAB. 
    (b) To plot amplitude and phase response of chebyshev filter 2 for digital input 
using MATLAB. 
9. (a) To plot amplitude and phase response of butterworth filter  for analog input 
using MATLAB. 
    (b) To plot amplitude and phase response of butterworth filter  for digital input 
using MATLAB. 
10. (a) To design FIR low pass filter using rectangular window technique.  
      (b) To design FIR high pass filter using rectangular window technique.  
      (c) To design FIR bandpass filter using rectangular window technique.  
      (d) To design FIR bandstop filter using rectangular window technique.  

 
Course Outcomes:  
On successful completion of this course, the students should be able to: 
 Plot basic signals, convolution, correlation, FFT & IFFT using MATLAB. 
 Analyze frequency response using MATLAB. 
 Plot amplitude and phase response of filters using MATLAB. 
 Design FIR filters using window technique. 



 

 

E16C-701  ELECTRONICS SYSTEM DESIGN 

L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To introduce the students about basics of Digital Electronics. 
 To introduce the students about the design of Combinational Circuit 
 To introduce the students about design of Sequential Circuit 
 To introduce the students about Multi Input System Controller Design  
 To introduce the students about Asynchronous Finite State Machines. 

 
Syllabus 

Unit 1 
Review of Digital Electronics concept 
 
Unit 2 
MSI and LSI Circuits And Their Applications: Arithmetic Circuits, Comparators, 
Multiplexers, Code Converters, XOR And AND-OR INVERTER Gates, Wired Logic, Bus 
Oriented Structures, Tri-State Bus System, Propagation Delay. 
 
Unit 3 
Sequential Machines: The Concept Of Memory, The Binary Cell, The Cell And The 
Bouncing Switch, Set I Reset, D, Clocked T, Clocked JK Flip Flop, Design Of Clock FIF, 
Conversion, Clocking Aspects, Clock Skew, State Diagram Synchronous Analysis Process, 
Design Steps For Traditional Synchronous Sequential Circuits, State Reduction, Design Steps 
For Next State Decoders, Design Of Out Put Decoders, Counters, Shift Registers and 
Memory. 
 
Unit 4 
Multi Input System Controller Design: System Controllers, Design Phases And System 
Documentation, Defining The System, Timing And Frequency Considerations, Functional, 
Position And Detailed Flow Diagram Development, MDS Diagram, Generation, 
Synchronizing Two System And Choosing Controller, Architecture, State Assignment, Next 
State Decoders And Its Maps, Output Decoders, Clock And Power Supply Requirements, 
MSI Decoders, Multiplexers In System Controllers, Indirect Addressed Multiplexers 
Configurations, Programmable System Controllers, ROM, PLA And PAL Based Design. 
Introduction to the CPLD & FPGA. 
 
Unit 5 
Asynchronous Finite State Machines: Scope, Asynchronous Analysis, Design Of 
Asynchronous Machines, Cycle And Races, Plotting And Reading The Excitation Map, 
Hazards, Essential Hazards Map Entered Variable, MEV Approaches To Asynchronous 
Design, Hazards In Circuit Developed By MEV Method. 
 



 

 

Text Books: 
1. Fletcher, "An Engineering Approach to Digital Design" PHI 1990 
2. Z. Kohavi, "Switching and Finite Automata Theory", TMH 
 
Reference Books 
1. Markovitz, "Introduction to Logic Design", TMH 
2. Mano, "Digital Design", PHI 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand all the basic gates, number system and corresponding conversions, 
various binary codes and codes available for error detection and correction. 

 Understand the design and explain working of various types of combinational 
circuits. 

 Understand the design and analysis of different sequential circuits. 
 Understand the design and analysis of Multi input system controller. 
 Understand the design and analysis of Asynchronous finite state machines. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-703   DIGITAL COMMUNICATION 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 

 To understand & analyze of different type of signals ,  to learn the sampling 
theorem and Quantization, quantization error and to understand  the PCM 
system, Companding, Multiplexing PCM signals, Differential PCM, Delta 
Modulation, Adaptive Delta Modulation 

 To learn  the  baseband digital communication system, Digital Data formats, 
Line coding and its properties, to understand the various PAM formats or line 
codes, Unipolar RZ & NRZ, Polar RZ & NRZ, Bipolar NRZ, Split Phase 
Manchaster format, Polar Quaternary NRZ format. 

 To understand  the  different types of filters like optimum filter, Matched 
Filter, Calculation of Probability of error for matched filter, Inter symbol 
Interference(ISI), Cause of inter symbol interference, Nyquist’s criterion for 
distortion less baseband binary transmission. 

 To learn the concept of Additive White Gaussian Noise(AWGN) Channel, 
Optimum Receiver, Geometric representation of signals, Gram –Schmidt 
Orthogonalisation procedure, to understand the generation and reception of  
BASK,BPSK ,BFSK, DPSK, QPSK,MSK and to calculate the probability of 
error of BPSK, BFSK, QPSK, to understand the Relationship between bit 
error rate, symbol error rate. 
 

Syllabus 
Unit  1 
Analog to Digital Conversion: Sampling Theorem, Pulse Amplitude Modulation, 
Channel bandwidth for PAM signal, Natural sampling, Flat top sampling, 
quantization of signals, Quantization error, Pulse  Code Modulation (PCM), The PCM 
system, Companding, Multiplexing PCM signals, Differential PCM, Delta 
Modulation, Adaptive Delta Modulation. 
 
Unit  2 
Digital Baseband Transmission : A baseband digital communication system, Digital 
Data formats, Line coding and its properties,Various PAM formats or line codes, 
Unipolar RZ and NRZ, Polar RZ and NRZ, Bipolar NRZ, Split Phase Manchaster 
format, Polar Quanternary NRZ format, The Optimum filter, Matched Filter, 
Calculation of Probablity of error for matched filter, Intersymbol Interference(ISI), 
Cause of intersymbol interference, Nyquist’s criterion for distortion less baseband 
binary transmission. 
 
Unit  3 



 

 

Signal Space Analysis: Concept of Additive White Gaussian Noise (AWGN) 
Channel, Concept of Optimum Receiver, Geometric representation of signals, Gram –
Schmidt Orthogonalisation procedure. 
Unit 4 
Digital Modulation Techniques: Coherent binary modulation techniques, Coherent 
binary amplitude shift keying, Binary Phase Shift Keying (BPSK), Coherent Binary 
Frequency Shift Keying (BFSK), Noncoherent binary modulation, Differential Phase 
Shift Keying (DPSK), Quadrature Phase Shift Keying (QPSK), Minimum shift 
Keying (MSK), Calculation of probability of error of BPSK, BFSK, QPSK, 
Relationship between bit error rate, symbol error rate, Comparison of modulation 
techniques. 
 
Text Books: 

1. Taub and Schilling, “Principal of Communication System”,TMH 
2. S.Haykin, “Digital communication”,Willey Pub. 

 
Reference Books: 

1. WayenTomasi, “Electronic Communication System” ,Pearson pub. 
2. J.Dass, S.K.Mullick& P.K. Chatterjee, “Principal of Digital Communication” , 

Willey Eastern Pub 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand & analyze of different type of  signals ,  to learn the sampling 
theorem and Quantization, quantization error and to understand  the PCM 
system, Companding, Multiplexing PCM signals, Differential PCM, Delta 
Modulation, Adaptive Delta Modulation 

 Learn  the  baseband digital communication system, Digital Data formats, 
Line coding and its properties, to understand the various PAM formats or line 
codes, Unipolar RZ & NRZ, Polar RZ & NRZ, Bipolar NRZ, Split Phase 
Manchaster format, Polar Quaternary NRZ format. 

 Understand  the  different types of filters like optimum filter, Matched Filter, 
Calculation of Probability of error for matched filter, Intersymbol 
Interference(ISI), Cause of intersymbol interference, Nyquist’s criterion for 
distortion less baseband binary transmission. 

 Learn the concept of Additive White Gaussian Noise(AWGN) 
Channel,Optimum Receiver, Geometric representation of signals, Gram –
Schmidt Orthogonalisation procedure and to understand the generation and 
reception of  BASK,BPSK ,BFSK, DPSK, QPSK,MSK and to Calculate the 
probability of error of BPSK, BFSK, QPSK, to understand the Relationship 
between bit error rate, symbol error rate. 

 
 



 

 

E16C-705A    IMAGE PROCESSING 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
 
Course Objectives: 

 To introduce the students about the concepts of digital Image processing 
fundamentals and image Transforms and their properties 

 To introduce about various techniques of Image Enhancements and resolution. 
 To introduce the students about various techniques of Image Compression and 

Segmentation 
 To introduce the students about pattern recognition techniques 

Syllabus 
Unit 1 
Introduction: Elements of Storage, Processing Communication Display. 
 
Unit 2 
Digital Image Fundamentals: Visual Perception, simple image models, concept of 
uniform and nonuniform sampling &quantization, Relationships between pixels-
neighbors of pixel, connectivity labeling of connected components. Relations, 
equivalence and Transitive closure, Distance measures, Arithmetic/ Logic operation, 
Imaging Geometry Basic and perspective transformation stereo imaging. 
 
Unit 3 
Image Transforms: Discrete Fourier transform, 2-D Fourier Transforms and its 
properties. Fast Fourier transform and its uses. Walsh, Hadamard Discrete cosine, 
Heir and slant transforms hostelling their algorithms and computer implementations. 
 
Unit 4 
Image Enhancement: Spatial and frequency domain methods point processing, 
intensity transformation, Histogram processing image substation and Averaging 
spatial filtering, LP, HP and homo-morphic felling, generation of spatial marks, Color 
image processing. 
 
Unit 5 
Image Restoration: Degradation model, digitalization of circulate and block circulate 
metrics, Algebraic approved invoice filtering, wiener filter, constrained least square 
restoration, Interactive restoration in spatial domain geometric transformation. 
 
Unit 6 
Image Compression: Redundancy models, error free compression, Lossy 
compression, Image compression standards. 



 

 

 
Unit 7 
Image Segmentation: Detection of Discontinuity, Edge detection, Boundary detection, 
Thresholding, Regional oriented segmentation use of motion in segmentation. 
 
Unit 8 
Representation and Description: Image analysis, Pattern and their classes, Decision 
theoretical methods, Structural methods, Interpretation. 
 
Text Books: 

1. Anil K Jain, "Fundamentals of Digital Image Processing", PHI Edition 1997. 
2. Keenneth R Castleman, “Digital Image Processing", Pearson  

 
Reference Books: 

1. Rafael C. Gonzalez and Richard E. Woods, "Digital Image Processing", 
2. Pearson Chanda & Majumder, "Digital Image Processing &Analysis", PHI 

 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand the concepts of digital Image processing fundamentals and image 
Transforms and their properties 

 Understand various techniques of Image Enhancements and resolution. 
 Understand various techniques of Image Compression and Segmentation. 
 Understand about pattern recognition techniques. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-705B  NEURAL NETWORKS &FUZZY LOGICS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 

Course Objectives: 

 To introduce the students regarding Neural network characteristics and history 
of development of neural network principles. 

 To introduce the students regarding Learning methods and neural network 
models, types of learning, supervised, unsupervised, reinforced learning etc  

 To give the exposure to the students regarding Recurrent back propagation, 
introduction to counter propagation networks, CMAC networks and ART 
networks  

 To introduce the students regarding applications of neural network 

 To introduce the students regarding the concepts of Fuzzy logic, Fuzzification 
and Defuzzification 

Syllabus 

Unit 1 
Introduction: Neural networks characteristics, History of development In neural 
networks principles, Artificial neural net terminology, Model of a neuron, Topology. 
 
Unit 2 
Learning Methods &Neural network models: types of learning, Supervised, 
Unsupervised, Reinforcement learning. Knowledge, representation and acquisition. 
Basic Hop field model, Basic learning laws, Unsupervised learning, Competitive 
learning, Kmeans clustering algorithm, Kohonen's feature maps. 
 
Unit 3 
Artificial Neural Networks: Radial basis function neural networks, Basic learning 
laws in REF nets, Recurrent back propagation. Introduction to counter propagation 
networks, CMAC network, and ART networks. 
 
Unit 4 
Applications of neural nets: Applications such as pattern recognition, Pattern 
mapping, Associative memories, speech and decision-making. 
 
Unit 5 



 

 

Fuzzy Logic: Basic concepts of fuzzy logic, Fuzzy vs. Crisp set, linguistic variables, 
Membership functions Fuzzy sets & Operations of fuzzy sets Fuzzy IF-THEN rules, 
Variable inference techniques,De-Fuzzification, Basic fuzzy inference algorithm, 
Fuzzy system design, Antilock Breaking  system(ABS),Industrial applications. 
 
Text Books: 
1. J.M. Zurada, "Introduction to artificial neural systems", Jaico Pub.  
2. ROSS J.T , "Fuzzy logic with engineering application", TMH 
 
Reference Books: 
    1. Simon Haykin, "Neural Networks", PHI 
    2. Ahmad M.Ibrahim, "Introduction to applied Fuzzy Electronics", (PHI) 
    3. P.D. wasserman, "Neural computing theory &practice", (ANZA PUB). 
 

Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand Neural network characteristics and history of development of 
neural network principles. 

 Understand  Learning methods and neural network models, types of learning, 
supervised, unsupervised, reinforced learning etc  

 Understand  Recurrent back propagation, introduction to counter propagation 
networks, CMAC networks and ART networks  

 Understand applications of neural network 

 Understand the concepts of Fuzzy logic, Fuzzification and Defuzzification 

 
 
 
 
 
 

 



 

 

E16C-705C  ADVANCED MATHEMATICS FOR ENGINEERS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
Course Objectives: 
 

 To introduce the students regarding Fourier Transforms, Fourier Integral 
Theorem, Fourier Sine, Cosine Integral, Complex form of Fourier Integrals 

 To introduce the students regarding Z-transform and its properties 

 To introduce the students regarding Matrices and Linear System of Equations 

 To introduce the students regarding Conformal Mapping and Calculus Of 
Variations 

Syllabus 
Unit 1 
 
Fourier Transforms: Introduction, Fourier Integral Theorem, Fourier Sine and Cosine 
Integral, Complex form of Fourier Integrals, Fourier Transforms, Inverse Fourier Transform, 
Properties, Modulation Theorem, Convolution Theorem for Fourier Transforms, Parseval's 
Identity, Fourier Transforms of derivative of functions, Relation between Fourier and Laplace 
transform. 
 
Unit 2 
 
Z -Transform: Introduction, Properties of Z- Transform, Evaluation of inverse Z Transform. 
 
Unit 3 
 
Matrices and Linear System of Equations: Solution of linear simultaneous equations by 
Gaussian elimination and its modification, Crout'striangularization method, Iterative methods- 
Jacobins method, Gauss-Seidal method, Determination of Eigen values by iteration. 
 
Unit 4 
 
Conformal Mapping: Conformal mappmg, linear transformations, Bi-linear transformations, 
Schwarz's-Christoffel transformations. 
 
Unit 5 
 
Calculus Of Variations: Euler-Lagrange's differential equation, The Brachistochrone 
problems and other applications. Isoperi-metric problem, Hamilton's Principle and Lagrange's 
Equation.Rayleigh-Ritz method, Galerkin method. 



 

 

Course Outcomes: On successful complete of this course, the students should be able 
to: 

 To introduce the students regarding Fourier Transforms, Fourier Integral 
Theorem, Fourier Sine, Cosine Integral, Complex form of Fourier Integrals 

 To introduce the students regarding Z-transform and its properties 

 To introduce the students regarding Matrices and Linear System of Equations 

 To introduce the students regarding Conformal Mapping and Calculus Of 
Variations 

Text Book: 
 
1. Dr. B.S. Grewal; "Higher Engineering Mathematics", Khanna Publishers 
2. Churchill, "Fourier Series and Boundary Values Problems", McGraw Hill. 
3. Galfand&Fomin, "Calculus of Variations", Prentice Hall. 
 
Reference Books: 
 
1. Churchill, "Complex Variables &Applications", McGraw Hill. 
2. Elsgole, "Calculus of Variations", Addison Wesley. 
3. LN. Sneddon.The Use of Integral Transforms", Tata McGraw Hill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-705D   SEMICONDUCTOR DEVICE MODELLING 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
 
 
Course Objectives: 

 To introduce the semiconductor physics. 

 To introduce the student to physical parameters and numeriacal solution 
methods. 

 To elaborate the student regarding modeling and simulation. 

 To introduce the students to modeling of inversion layer charges in MOS 
devices. 

Syllabus 
Unit  1 
Review of Semiconductor Physics : Basic semiconductor equations: Poisson’s equations, 
Current continuity and boundary conditions. 
 
Unit  2 
The Physical Parameter: Doping profiles, carrier mobility, generation – recombination rates, 
bandgap narrowing effect and other physical parameters. 
 
Unit  3 
Numerical Solution Methods: Scaling of variables and parameters, finite difference scheme, 
Discretization of Poisson’s and current continuity equations, truncation error, discretization of 
time dependent problems, designing a mesh. The Newton – Raphson method of solving non-
linear algebraic equations. Direct method of matix inversion, iterative and other methods, rate 
of convergence, error estimation. 
 
Unit  4 
Examples of actual device Modeling : numerical treatment of boundary conditions, general 
procedures of device modeling, short channel effects in MOSFET’s, breakdown voltage in Si-
P-Paineu diodes, permeable base transistor (PBT) 
 
Unit  5 
Monte Carlo Simulation : the Boltzmann transport equation, electron motion in the 
momentum space, Determination of free-flight time, selection of scattering processes, 
scattering rates, selection of momentum states after collisions, mean velocity and mean 
energy, Monte Carlo Simulation of BJT’s, Non isothermal and Hot-Carrier problems heat 
transfer equation, discretization of energy balance equations, application to hot-carrier 
phenomenon . 
 
Unit  6 



 

 

Modeling of Hetero devices :bandgap engineering, bandgap offset at abrupt hetro-junctions, 
modified current continuity equations, material parameters, hetro-junction bipolar transistor 
(HBT’s)  
 
Unit  7 
The Schrodinger – Poission solver : Modeling of inversion layer charges in MOS devices. 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand the basics of semiconductor physics. 

 Understand physical parameters and numerical solution methods. 

 Understand modeling and simulation of semiconductor devices. 

 Understand modeling of inversion layer charges in MOS devices. 

TEXT BOOKS: 
1. S. M. Sze, Modern Semiconductor Device Physics, Wiley, 1998. 
2.   R. S. Muller and T. I. Kaminis, Device Electronics for Integrated Circuits, 

Second Edition, Wiley, 1986.  
 

REFERENCE BOOKS: 
1. B. G. Streetman, Solid State Electronic Devices, Fourth Edition, PH, 1995 
2. D. Foty, MOSFET Modeling with SPICE : Principles and Practices, PH, 1997.   
3. P. W. Tuinenga, SPICE : A Guide to Circuit Simulation and Analysis Using 

P-SPICE, Third Edition, PH, 1995.  
4. P. Antognetti and G. Massobrio, Semiconductor Device and Modeling with 

SPICE, Second Edition, MH, 1993.  
5. T. A. Fjeldly, T. Ytterdal and M. Shur, Introduction to Device Modeling and 

Circuit Simulation, Wiley, 1997.  
6. D. Nagchoudhuri, Microelectronic Devices, Pearson, 2001. 
7. R. Raghuram, Computer Simulation for Electronic Circuits, Wiley, 1989.  
8. G. W. Roberts and A. S. Sedra, SPICE, Second Edition, OUP, 1996.  
9. A.S. Sedra and K. C. Smith, Microelectronic Circuits, Fourth Edition, OUP, 

1997.  
10. M. Shur, Introduction to Electronic Devices, Wiley, 1995.  
11. M. Shur, Physics of Semiconductor Devices, PH, 1990.  
12. M. S. Tyagi, Introduction to Semiconductor Materials and Devices, Wiley, 

1991.  
13. S. M. Sze, Physics of Semiconductor Devices, Second Edition, Wiley, 1981. 
14. S. M. Sze, Semiconductor Devices : Physics and Technology, Wiley, 1985. 
15. W. Liu, MOSFET Models for SPICE Including BSIM3v3 and BSIM4, Wiley, 

2001.  
16. Y. Cheng and C. Hu, MOSFET Modeling and BSIM3 User’s Guide, Kluwer, 

1999.  



 

 

17. M. Satyam and K. Ramkumar, Foundations of Electronic Devices, Wiley, 
1990. 



 

 

E16C-707A   MULTIMEDIA SYSTEMS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objectives: 

 To introduce the students about Concept of Multimedia, Emerging Applications, 
Multimedia Systems, appliances and distributed multimedia systems.  

 To introduce the students about digital audio representation and processing. 

 To introduce the students about speech recognition and generation; and digital 
video and image compression techniques. 

 To introduce the students about multimedia information and communication 
systems and internet. 

Syllabus 
 
Unit 1 
Introduction: Concept of Multimedia, Emerging Applications, Multimedia Systems and 
Appliances. Distributed Multimedia Systems, Synchronization, Orchestration and QOS 
Architecture standards. 
 
Unit 2 
Digital audio representation and processing: Audio in computer applications, its digital 
representation, transmission and digital processing, speech recognition and generation. 
 
Unit 3 
Digital video and image compression: Video compression techniques and standardization of 
algorithms, JPEG, MPEG, DVI technology. 
 
Unit 4 
Multimedia Information Systems: Workstation OS, New OS support, Real Time Mach, 
Multimediasystem service architecture, Media Stream Protocol, service and window system, 
client control ofcontinuous media, Hyper applications. Multimedia Information systems, File 
system support, DataModels. 
 
Unit 5 
Multimedia communication systems: Public Network services and N/W Protocols, Quick 
timeMovie File (QMF), format, OMFI, MHEG, Format function Real time Interchange, 
Track Modeland Object Model Teleconferencing systems, Shared Amlication Architectures, 
EmbeddedDistributed objects, Multimedia conferencing architecture, architecture of team 
workstation. 
 



 

 

Unit 6 
Multimedia and Internet: The internet, client server technology, Communication Protocols, 
Internet 
Addressing, WWW, HTML, and Web Authorizing, Web page browsers and 
development,bandwidth .and applications considerations, Design Considerations for Web 
pages, Accessing Content on internet 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about Concept of Multimedia, Emerging Applications, Multimedia 
Systems, appliances and distributed multimedia systems.  

 Understand about digital audio representation and processing. 

 Understand about speech recognition and generation and digital video and image 
compression techniques. 

 Understand about multimedia information and communication systems and internet. 

 
TextBooks: 
1 John F. KoegelBufod, "Multimedia Systems", Addison Wesley, Edition. 2000 
2.David Hillman, "Multimedia Technology and Application", Galgotia Publication - Edition 
1998. 
 
Reference Books: 
1. Fred Halsall, "Multimedia Communications", Pearson 
2. Rao, Bojkovic&Milovanovic, "Multimedia Comm. System: Techniology , Std. & 
Network", PHI 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C-707B     STATISTICAL METHODS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objectives: 

 To introduce the students about Random variables, distribution function, 
characteristics function and moment generating function.  

 To introduce the students about the various types of Probability distributions 
functions like compound distribution, Random walk Gambler's ruin problem. 

 To introduce the students about Markov chains, higher transition probabilities 

 To introduce the students about Poisson process, Queueing systems, general 
concepts, Queueing models. 

Syllabus 
Unit1 
Random variables and distribution function. Probability mass and probability density 
function, Two dimensional random variables: joint, Marginal and conditional distributions, 
Independence of random variables. Moments, Expectation, Variance covariance, conditional 
expectation. 
 
Unit 2 
Probability generating and Moment generating functions, Characteristic function, Inversion 
and uniqueness theorems of characteristic function. 
 
Unit 3 
Probability distributions; Binominal, Poisson, Geometric, Negative Binomial, Uniform, 
Exponential, Beta, Gamma, Weibull and Normal 
 
Unit 4 
General/Stochastic Process, definition, classification and examples, compound distribution, 
Random walk Gambler's ruin problem. 
 



 

 

Unit 5 
Markov chains, higher transition probabilities. Classification of states and chain, 
determination of higher transition probabilities, Stability of Markov systems, limiting 
behavior. 
 
Unit 6 
Poisson process and related distribution, Generalization of Poisson process. Birth process. 
Generalized Birth death processes, Linear Birth death processes. 
 
Unit 7 
Queueing systems, general concepts, Queueing models IMIM/l, MIMIl/R, MIMIC, MIM/<XJ, 
MIM/C/C, MlEkmodels. Machine interference problem. 
 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about Random variables, distribution function, characteristics function 
and moment generating function.  

 Understand about the various types of Probability distributions functions like 
compound distribution, Random walk Gambler's ruin problem. 

 Understand about Markov chains, higher transition probabilities 

 Understand about Poisson process, Queueing systems, general concepts, Queueing 
models. 

TEXT Books: 
1. Bailey, N.T.J: Elements of Stochastic Process 
2. K.S Trivedi : Probability and Statistics, PHI, 3rdedition 
 

Reference Books: 
I. Medhi, J , New International publication 
2. Bhatt B.R, Stochastic models 
3. Kashyap, B.R.K and Chaudhary, M.L.: An introduction to Queuing Theory 
 
 
 
 
 
 



 

 

E16C-707C  SECURITIES IN COMMUNICATION NETWORKS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objectives: 
 

 To study the basic requirements of network security Network 
 To introduce the meaning of Confidentiality and study various methods to achieve it. 
 To introduce the meaning of integrity and study various methods to achieve it. 
 To introduce the meaning of authenticity, Non repudiation and study various methods 

to achieve it. 
 To study the concept of email security, Ip Security Overview, Secured Electronic 

Transaction 
Syllabus 

Unit -1 
Introduction: Security trends, The OSI security architecture, Security attacks, Security 
services, Security mechanisms, Models of Internetwork security. 
 
Unit -2 
Symmetric Encryption and Message Confidentiality: Symmetric encryption principles, 
Algorithms, Stream ciphers and RC4, Cipher block modes of operation, Location of 
encryption devices, Key distribution. 
 
Unit -3 
Public Key Cryptography and message Authentication: Different approaches to message 
authentication, HMAC, public key cryptography principles and algorithm, Digital signature, 
Key management. 
 
Unit -4 
Network Security Application: Electronic Mail Security, IP security overview, Architecture, 
Authentication Header, Encapsulating Security payload, Combining Security Association, 
Key management. 
 
Unit -5 
Web Security Requirement, Secure Socket layer and transport layer security, Secure 
Electronic Transaction, Network management Security. 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand the need for network security fundamentals and how network model 
helps in providing security. 

 Understand how various network security services are achieved. 
 Understand symmetric and asymmetric key cryptographic mechanism and difference 

between them. 
 Understand the Concept of digital signature and how it helps in making the document 

authentic. 
 Understand the basics of email and how security is incorporated in email. 



 

 

 Understand Firewalls and its usage in network for providing unwanted access 
Reference Books 
 

1. Network Security Essentials: Application and standard, William Stalling(Third 
edition) 

2. Computer network and data communication by Frozen 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16C7-707D    EMBEDDED SYSTEMS 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
Course Objectives: 

 To introduce the students regarding Background and History of Embedded System  

 To introduce the students regarding Major programming languages for embedded 
systems, Embedded System on a Chip (SOC) and the use of VLSI designed circuits 

 To introduce the students regarding Processor and Memory Organization 

 To introduce the students about internal serial-communication devices –UART and 
HDLC –Parallel Port Devices 

 To introduce the students about architecture, 8051 pin functions, architecture, 
addressing modes and programming 

 To introduce the students about Timers and interrupts of 8051 

 To introduce the students about interfacing of peripherals to 8051 

 To introduce the students about Embedded System Operating system 

Syllabus 

Unit  1 
Introduction to embedded system : Background and History of Embedded System, Defination 
and Classification, Programming language for embedded system: desirable characterstic of 
programming language for embedded system, low-level versus high-level language, main 
language implementation issue : control, typing. Major programming languages for embedded 
systems. Embedded System on a Chip (SOC) and the use of VLSI designed circuits. 
 
Unit  2 
Processor and Memory Organization : Structural units in processor, Processor selection for an 
embedded system, Memory devices, Memory selection, Allocation for memory to program 
segments and blocks and memory map of a system, DMA, Interfacing Processor. I/O 
Devices-Device I/O types and examples V Synchronous – Iso-synchronous and 
Asynchronous Communication from serial devices – Examples of internal serial-
communication devices –UART and HDLC –Parallel Port Devices –Sophisticated interfacing 
features in Device/ports –Timer and Counting Device. 
 
Unit  3 
Microcontroller: Introduction to microcontrollers, Evolution, Microprocessors vs 
Microcontrollers, MCS-51 Family Overview, Important Feature, Architecture. 8051 Pin 
functions, Architecture, Addressing Modes, and Instruction set, Instruction Types. 
 



 

 

Unit  4 
Programming : Assembly Programming . Timer Registers, Timer modes, Overflow flags, 
clocking sources, timer counter interrupts, baud rate generation. Serial port register, mode of 
operation, initialization,accessing, multiprocessor communications, serial port baud rate. 
 
Unit  5 
Interrupts: Interrupt Organisation, Processing interrupts, Serial port interrupts, External 
interrupts, interrupt service routines. Microcontroller specification, Microcontoller design, 
testing, timing subroutines, look up tables, serial data transmission. 
 
Unit  6 
Application : Interfacing Keyboards, Interfacing Displays, Interfacing A/D and D/A 
converters, Pulse Measurement, Loud Speaker Interface, Memory Interface. 
 
Unit  7 
Laboratory work : Implementation using Embedded operating systems like RT Linux, 
WindowsCE,Windows XP Embedded, Assembly language for 8051 on Pinnacle. 
 
Course Outcomes: On successful complete of this course, the students should be able 
to: 

 Understand about Background and History of Embedded System  and about Major 
programming languages for embedded systems, Embedded System on a Chip (SOC) 
and the use of VLSI designed circuits 

 Understand about Processor and Memory Organization and about internal serial-
communication devices –UART and HDLC –Parallel Port Devices 

 Understand about architecture, 8051 pin functions, architecture, addressing modes, 
programming, Timer, interrupts of 8051, interfacing of peripherals to 8051  

 Understand about Embedded System Operating system 

Text Books: 
1. John B.Peatman, “Design with PIC Microcontroller” Pearson Pub. 
2. Predko, “programming and customizing the 8051 microcontroller” TMH. 
Reference Books: 

1. Mazidi, “The 8051 microcontroller and embedded system” Pearson Pub. 
2. Deshukh, “Microcontroller” TMH. 



 

 

E16C 717   MATLAB 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

List of Experiments 
1. To study and implement various input output statements in MATLAB. 
2. To study and implement if conditional statements in MATLAB. 
3. To study and implement switch conditional statement in MATLAB. 
4. To study and implement for and while loop statements in MATLAB. 
5. To study and implement functions in MATLAB. 
6. To study and implement recursion in MATLAB. 
7. To study and implement various operations on vectors and matrices. 
8. To study and implement plot functions in MATLAB. 
9. To study and implement file handling operations in MATLAB. 
10. To study and implement DES algorithm in MATLAB. 
11. To study and implement watermarking in MATLAB. 
12. To study and implement RSA algorithm in MATLAB. 
13. To study and implement Deffieman in MATLAB. 
14. To study and implement Streamcipher in MATLAB. 

 
 

Course Outcomes:  
On successful completion of this course, the students should be able to: 

 Write the basic codes in MATLAB. 
 Draw various 2D and 3D plots used to analyze the security algorithm. 
 Implement various asymmetric and symmetric cryptography. 
 Understand the basics of watermarking. 

 
 



 

 

 
GO-705C   SWAMI VIVEKANANDA’S THOUGHTS 
 
L T P  CR External : 75 
0  0  3    4 Internal : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
Course Objectives: 

1. To introduce biography and philosophical thought  of Swami Vivekananda 
2. To present Swami Vivekananda’s views on major religions of the world and 

Universal Religion 
3. To present Swami Vivekananda’ teaching and views on social issues.  

Syllabus 
Unit – 1  
Swami Vivekananda – a Brief biography – Influence of Ramakrishna on Vivekananda 
– Parliament of Religions – Establishment of Ramakrishna mission. 
 
Unit – 2 
Philosophy of Swami Vivekananda -  Nature of Reality ,  Nature of Self , Nature of 
the universe – The doctrine of Maya, Identity of Self and God, Karma Yoga, Raj 
Yoga , Bhakti Yoga, Gyan Yoga. 
 
UNIT-3  
Swami Vivekananda’s observations on major religions of the world (a) Hinduism (b) 
Christianity (c) Islam  
 
Unit - 4 
The concept of Universal Religion and its characteristics – Fundamental unity of all 
religions – acceptance and not tolerance is the principle. 
 
UNIT-5 
Vivekananda and Nationalism – The message of patriotism – spirituality as the basis 
of patriotism, Sociological views of Vivekananda – His views on caste and 
untouchability - status of women – His views on Education – Swami Vivekananda’s 
concept of Vedantic Socialism 
 
Books: 
1. The Complete Works of Swami Vivekananda Vol. 1 to 8 Relevant Chapters. 
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VISION 
 
YMCA University of Science and Technology aspires to be a nationally and internationally 

acclaimed leader in technical and higher education in all spheres which transforms the life of 

students through integration of teaching, research and character building. 

MISSION 
 To contribute to the development of science and technology by synthesizing teaching, 

research and creative activities. 

 To provide an enviable research environment and state-of-the-art technological exposure 

to its scholars. 

   To develop human potential to its fullest extent and make them emerge as world class 

leaders in their professions and enthuse them towards their social responsibilities. 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

Department of Electronics Engineering 
 

VISION 
 

To be a Centre of Excellence for producing  high quality engineers and scientists capable of 

providing sustainable solutions to complex problems and promoting cost effective  

indigenous technology in the area of Electronics, Communication & Control Engineering for 

Industry, Research Organizations, Academia and all sections of society. 

MISSION 
 

 To frame a well-balanced curriculum with an emphasis on basic theoretical knowledge as 

well the requirements of the industry. 

 To motivate students to develop innovative solutions to the existing problems for 

betterment of the society. 

 Collaboration with the industry, research establishments and other academic institutions 

to bolster the research and development activities. 

 To provide infrastructure and financial support for culmination of novel ideas into useful 

prototypes. 

 To promote research in emerging and interdisciplinary areas and act as a facilitator for 

knowledge generation and dissemination through Research, Institute - Industry and 

Institute-Institute interaction. 



 

 

About Electronics Engineering Department 
 
 

 YMCA University of Science & Technology, Faridabad established in 2009, formerly known as 

YMCA Institute of Engineering, Faridabad, established in year 1969 as a Joint Venture of Govt. of 

Haryana and National Council of YMCA of India with active assistance from overseas agencies of 

West Germany to produce highly practical oriented personnel in specialized field of engineering to 

meet specific technical manpower requirement of industries. Electronics Engineering Department 

started in 1969 and has been conducting B.Tech. Courses in Electronics Instrumentation and Control  

and Electronics and Communication Engineering of 4-Years duration since 1997. Students are 

admitted through centralized counseling nominated by state govt.  in 1st Year and  2nd year through 

lateral entry entrance test. Besides under graduate degree courses, it is also running M.Tech. Courses 

in VLSI, Instrumentation and Electronics & Communication.  Department of Electronics 

Engineering is also running Ph.D. Programme.  All courses are duly approved by AICTE/ UGC. The 

Electronics  Engineering Department has been well known for its track record of employment of the 

pass out students since its inception.  

  The Department has good infrastructure consisting of 11 laboratories, 10 Lecture Halls and  1 

Conference Room beside  6 workshops.  It has excellent faculty with 2 Professors, 2Associate 

Professors and 21 Assistant Professors. At present, 6 faculty members are PhD in various 

specializations. The various syllabi of UG/PG courses have been prepared with active participation 

from Industry. The Department is organizing number of expert lectures from industry experts for 

students in every semester. Seven month training is mandatory for every B.Tech. Students. Emphasis 

has been given on project work and workshop for skill enhancement of students. Choice based credit 

system allows students to study the subjects of his/her choice from a number of elective courses 

/audit courses.  

                                                          

                                                                                                                                                      
 



 

 

 Program Educational Objectives: 
 
Students of the Master of Technology programs in Electronics and Instrumentation will 
demonstrate 

1. To educate and train the graduates with knowledge and skills necessary to formulate, 
design and solve problems in the field of Electronics instrumentation and Control. 

2. To provide technical skills in software and hardware tools related to the design and 
implementation of Instrumentation and Control systems for real time applications.  

3. To provide scope for Applied Research and innovation in the various fields of 
Instrumentation & Control and enabling the students to work in the emerging areas.  

4. To enhance communication and soft skills of students to make them work effectively 
as a team 
 

Program Outcomes: 
  
On successful completion of the Program, the students will be able to 

1. Acquire knowledge of Electronics, Instrumentation and Control Engineering with 
ability to evaluate, analyze and synthesize knowledge related to Process 
Instrumentation.  

2. Analyze complex problems related to Instrumentation and Control Engineering and 
synthesize the information for conducting research.  

3. Solve problems related to Instrumentation and Control Engineering and 
provide/suggest a range of solutions considering health, safety, societal, and 
environmental factors.  

4. Extract knowledge through literature survey, experimentation and appropriate 
research methodology, techniques and tools.  

5. Learn and use contemporary tools for solving problems related to Process Control, 
Automation, Measurement and Control etc.  

6. Contribute to collaborative-multidisciplinary scientific work, demonstrate capacity for 
self-management, teamwork and decision making.  

7. Manage projects as a member and leader with understanding of engineering and 
management principles with consideration to economic and financial factors.   

8. Communicate effectively in professional and personal domains through verbal, 
written and graphical forms.  

9. Engage in life-long learning to improve knowledge and competence in the world of 
rapid technological changes.  

10. Follow ethical code of conduct in professional activities with understanding of 
responsibility for sustainable development of society.  

11. Adapt to reflective self-learning for continuous personal and professional 
development.  

12. Participate and succeed in competitive examinations like GATE (for placements in 
PSU‟s), GRE (for higher studies) etc. 
 

 
 



 

 

M. TECH. (ELCTRONICS AND INSTRUMENTATION)  
 

SCHEME AND SYLLABUS 
 
 
Total Credits      :  76 

Total Theory Subjects :  12+1 (AC) + 1(GEC) + 
1(MOOCs) 

Total Labs (including Seminars & Projects)  : 06 

Total Dissertation      : 01 

Total Teaching Schedule: 

Lectures Practical Total 

54 08 62 

Total Marks: 

Sessionals  End Term Total 

675 1575 2250 

Itemized Break-up: 

 No.  Hours Marks Credits 

Theory Subjects       12+3*           54 1300 52+4(MOOCs) 

Labs       4           8 200             4 

Seminar        1           2 50 1 

Projects        1           8 200  4 

Thesis        1 1 Semester 500              12 

Total      24  2250              77 

*MOOCs+GEC+AC 
 



 

 

FIRST SEMESTER 
 
Subject 
Code 

Subject Title Credit  (L-T-
P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16I  601 Modern Control 
System 

4 4-0-0 75 25 
 

100 

E16I  603  Industrial Process 
Control  

4 4-0-0 75 25 100 

E16I  605  Industrial 
Electronics  

4 4-0-0 75 25 100 

E16I  607  Optimization 
techniques 

4 4-0-0 75 25 100 

 External Internal  

E16I  609 Control and 
Computation Lab  

1 0-0-2 35 15 50 

E16I  611 Modeling and 
Simulation Lab  

1 0-0-2 35 15 50 

 Total  18 16-0-4 370 130 500 
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SECOND SEMESTER 
 
Subject 
Code 

Subject Title Credit     
(L-T-P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16I 602 Non Linear 
Control System  

4 4-0-0 75 25 100 

E16I 604  Optimal Control 
System  

4 4-0-0 75 25 100 

E16I 606  Electronics 
Instrumentation  

4 4-0-0 75 25 100 

  Elective –I*  4 4-0-0 75 25 100 
 Audit Course 0 3-0-0 - - - 
 MOOCs 4 0 - - - 
 External Internal  
E16I 610 Advance 

Microprocessor 
and 
Microcontroller 
Lab  

1 0-0-2 35 15 50 

E16I 612  Industrial 
Electronics Lab  

1 0-0-2 35 15 50 

E16I 614  Seminar  1 0-0-2 -- 50 50 
 Total  23 19-0-6 370 180 550 
 

*The student will have to select a subject from list of elective as under. 
**passing the MOOCs course is compulsory as per UGC guidelines, these online courses 
can be registered on UGC website under “Swayam” program. Four credits for the 
MOOCS course are to be earned in any semester from II to IV. 
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THIRD SEMESTER 
 
Subject 
Code 

Subject Title Credit    (L-
T-P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16I 701  Computer 
Control of 
Process  

4 4-0-0 75 25 100 

E16I 703  ANN and 
Fuzzy Control  

4 4-0-0 75 25 100 

E16I 705  Stochastic 
Control  

4 4-0-0 75 25 100 

 Elective-II*  4 4-0-0 75 25 100 
 General 

Elective 
Course 

3 3-0-0 75 25 100 

 External Internal  
E16I 709 Minor Project 4 0-0-8 140 60 200 
 Total  23 19-0-8 515 185 700 
*The student will have to select a subject from list of elective as under 
 
 
FOURTH SEMESTER  
 
 
 
Subject 
Code 

Subject Title Credit (L-T-P) Marks Weightage 
External Internal 

E16I 702 Dissertation  12  0-0-24  350 150 
 Total  12  0-0-24  500 
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*The student will have to select subject from list of elective as under  
List of Elective  
Elective –I  

i. Microprocessor based Control System   (E16I 608 A) 
ii. Digital Signal Processing     (E16I 608 B) 

iii. Reliability Engineering     (E16I 608 C) 

 
Elective – II  

i. Robotics and Automation     (E16I 707 A) 
ii. Biomedical Instrumentation     (E16I 707 B) 

 
Audit Course 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. AC-101C German- I 2 0 

2. AC-102C German –II 
(With German – I as prerequisite) 

2 0 

3. AC-103C French – I 2 0 

4. AC-104C French –II 
(With French – I as prerequisite) 

2 0 

5. AC-105C Sanskrit – I 2 0 

6. AC-106C Sanskrit – II 
(With Sanskrit– I as prerequisite) 

2 0 

7. AC-107C Personality Development 2 0 

8. AC-108C Interview and Group Discussion Skills 2 0 

9. AC-109C Yoga and Meditation 2 0 

10. AC-110C Art of Living/ Living Skills 2 0 

11. AC-111C Contribution of NSS towards Nation/Role of 
NSS 

2 0 

12. AC-112C Physical Education 2 0 
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GENERAL ELECTIVE COURSES  

Students have to select General Elective Course from the given list: 
 
Courses offered by Computer Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GC-101C Intelligent Systems 3 3 

2. GC-102C Cyber laws and Security 3 3 

3. GC-103C Soft Computing 3 3 

4. GC-104C 
Web Technology and Information 

Retrieval 
3 3 

5. GC-105C Intellectual Property and Rights 3 3 

 
 
Courses offered by Electrical Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GL-201C Installation Testing & Maintenance of 
Electrical Equipments 

3 3 

2. GL-202C Utilization of Electrical Power & Traction 3 3 

 

Courses offered by Mechanical Engineering Department :  

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GM-301C Industrial Engineering 3 3 

2. GM-302C Quality Management 3 3 

3. GM-303C Automobile Engineering 3 3 

4. GM-304C CAM and Automation 3 3 

5. GM-305C Manufacturing Processes 3 3 

6. GM-306C Power Plant Engineering 3 3 
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Courses offered by Electronics Engineering Department 

(Not for Electronics Engineering students): 

S.No. Code Name of Course No. of Contact 
Hours Credits 

1. GE-401C Microprocessor and Interfacing 3 3 

2. GE-402C Digital Signal Processing 3 3 

3. GE-403C Instrumentation and Control 3 3 

4. GE-404C Data Communication and 
Networking 

3 3 

 
Courses offered by HAS Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GA-501C Soft Skills for Engineers 3 3 

2. GA-502C Maths –III 3 3 

 
Courses offered by MBA Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GB-601C Human Resource Management 3 3 

2. GB-602C Financial Management 3 3 

3. GB-603B Marketing Management 3 3 

4. GB-604B Entrepreneur Development 3 3 

5. GB-605B Principles of Management and 
Economics 

3 3 
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Courses offered under Open Elective 
The syllabus of open elective will be standard one taken from reputed Institute/University. 
 

S.No. Code Name of Course 
No. of 
Contact 
Hours 

Credits 

1. GO-701C Physical Education 3 3 

2. GO-702C Indian History 3 3 

3. GO-703C General Psychology 3 3 

4. GO-704C Fundamentals of Linguistics Science 3 3 

5. GO-705C Swami Vivekanand‟s Thoughts 3 3 

6. GO-706C National Integration 3 3 

7. GO-707C Moral Values 3 3 
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SESSIONAL MARKS 

The allocation of theory and sessional weightage for end semester examination would be as under:- 

1. For Theory 
a) Sessional Weightage           25% 
b) End Semester Exam           75% 

2. For Practical  

a) Sessional Weightage           30% 
b) End Semester Exam           70% 

 

The academic performance of a student shall be graded on a TEN-POINT SCALE and the awards for 
grades based upon marks obtained out of 100 shall be made as follow: 

Marks % Grade Grade points Category 
90-100 O 10 Outstanding 

80<marks<90 A+ 9 Excellent 
70<marks< 80 A 8 Very good 
60<marks< 70 B+ 7 Good 
50<marks< 60 B 6 Above average 
45<marks< 50 C 5 Average 
40<marks< 45 P 4 Pass 

<40 F 0 Fail 
 Ab 0 Absent 

 

Percentage calculation= CGPA * 9.5 
 



 

 

E16I-601   Modern Control System  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce students about the state variable analysis. 
 To introduce the students for conversion of state variable model to transfer function 

model. 
 To give the exposure to students about discrete time system & Z-transform methods. 
 To give the exposure to the students for stability analysis in Z-plane. 
 To introduce the students to state analysis of linear discrete time system and 

multivariable system. 
 To introduce the students to various pole placement methods. 
 To introduce the students to digital control system with digital feedback 

 
Syllabus 

State Variable Analysis  
 
Introduction, vectors and matrices, state variable representation, conversion of transfer 
function model to state variable model, conversion of state variable model to transfer function 
model, decomposition of transfer function into canonical state variable models, Eigen values 
and Eigen vectors, solution of state equations. Concept of controllability and observability, 
equivalence between transfer function and state variable representation.  
 
Discrete time system and Z transform methods  
 
Introduction to discrete time system, the Z transform, solution of difference equations, 
inverse Z transform, pulse transfer function, Stability analysis in Z plane.  
 
State variable analysis of discrete time system  
 
State space analysis of linear discrete time system, controllability and observability, 
multivariable system.  
 
Pole placement and state observers  
 
Introduction, stability improvement by state feedback, necessary and sufficient condition for 
arbitrary pole placement, state regulator design, design of state observers, state feedback with 
integral control, digital control system with state feedback. 
  



 

 

Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand state space variable form, various canonical forms, state equation and its 

solutions. 
 Understand controllability & observability for continous time as well as discrete time 

systems. 
 Understand stability as well as stability improvement using pole placement, state 

observer for discrete as well as continous time systems. 
 

Text Books  
1. Control System by B. C. Kuo, TMH  
2. Digital and non linear control by M. Gopal, TMH 
3. Control System by Nagrath and Gopal, New Age Publications 



 

 

E16I-603     Industrial Process Control  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the basic principles & importance of process control in industrial process 

plants; 
 To analyse First order, second order, and integrating systems including dead time are 

treated with basic controller algorithms. 
 To introduce the dynamic behavior of processes in different situations  
 To introduce about defining controller structure with respect to controlled process and 

perform parameters tuning in order to assure required performance of the system. 
 To introduce the concepts involved in multiple single loops in  various applications. 
 To introduce about theoretical and empirical mathematical models of different 

processes  
 To introduce about  the design of different types of controllers 
 To introduce about  the key concepts in adaptive control system  

 
Syllabus 

Historical prospective, incentives of process control, synthesis of control system, 
classification and definition of variables.  
 
Need and application of mathematical modeling, lumped and distributed parameters, 
analogies, thermal, electrical and chemical systems, modeling of CSTR, heat exchanger, 
interacting and non interacting type of systems, dead time elements.  
 
Control modes, definition, characteristics and comparison of P, PI, PD, PID controllers.  
 
Dynamic behavior of feedback controlled process for different control modes, control system 
quality, IAE, ISE, IATE criterion, tuning of controllers, Ziegler-Nicholos and Cohen coon 
methods.  
 
Realization of different control modes in electric and electronic controllers.  
 
Control valves, types, function, hydraulic, pneumatic actuators, solenoid, stepper motors.  
 
Review and limitation of single loop control, need for multi loop systems.  
 
Principle, analysis and application of cascade, ratio, feed forward, feedback, override, split 
range, selective, auctioneering control.  
 
Introduction to adaptive and self tuning control.  
 
Interaction and decoupling of loops.  
 
 



 

 

Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand the basic principles & importance of process control in industrial process 

plants. 
 Model and analyze first order and integrating systems including dead time and their 

characteristics. 
 Understand different types of controller, their tuning and their effect on system 

performance. 
 Describe different control values used in industrial applications. 
 Understand concept of single loop, multiple loop, single variable and multivariable 

controlled process. 
 Understand adaptive, self tuning, interaction and decoupling of loops. 

 
Text Books-  
 

1. George Stephnopolous “Chemical Process Control” Prentice Hall  
2. Peter Herriot, “ Process control” Tata McGraw Hill  
3. Donald R caughanowr “ Process System Analysis and control” McGraw Hill 

international edition.  
4. D.P.Eckmen “ Industrial instrumentation” Wiley Eastern.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16I-605   Industrial Electronics  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce students to different power devices to study their construction, 

characteristics and turning on circuits.  
 To give an exposure to students of working & analysis of controlled rectifiers for 

different loads, inverters, DC choppers and AC voltage controllers  
 To introduce the students to various welding techniques 
 To introduce the students to various heating techniques 
 To introduce the students to various power electronics applications like UPS, SMPS, 

etc. and some protection circuits.  
 

Syllabus 
Unit I: Industrial Solid State Devices : 
SCR, ASCR, RCT, Triac, Diac, Unijunction Transistor,      SUS, SBS, Power MOSFETs, 
MCT, Static Induction Devices  
 
Unit II: Industrial Converter and Regulated Power Suppliers: 
Single phase, three phase and six phase controlled rectifiers and their performance , dual 
converters, single phase and three phase ac regulators.  
 
Unit III: Industrial Choppers: 
Chopper classification, chopper operation, control strategies, chopper configuration, thyristor 
chopper circuits, Jones chopper, Morgan chopper, Multiphase chopper  
 
Unit IV: Industrial Invertors : 
Requirement of practical inverters - Types of inverters - Single phase inverters using 
Thyristers -Ability to operate into inductive load - Overcurrent protection - Output. Voltage 
control - waveform control Typical inverter circuits - Three phase inverters.  
 
Unit V: Industrial Process Control and applications :  
(a) Resistance welding controls - Resistance Welding process - Basic circuit for A.C. 
resistance Welding - Types of resistance Welding - Electronic Welding Control. (b) Induction 
heating - basic Principle - Theory - Applications - High frequency Power Source for 
Induction heating. (c) Dielectric heating - basic Principle - Theory - Applications - Electrodes 
used in Dielectric heating - Method of Coupling of Electrodes to the R.F. Generator - 
Thermal losses in Dielectric heating. (d) UPS, SMPS  
 



 

 

Course Outcomes: On successful completion of this course, the students should be able to:  
 Understand the working, characteristics and applications of various power devices 

(SCR, Diac, Triac, UJT etc) and analyze the devices in different connection 
conditions.  

 Understand the converter, chopper, inverter and analyzes their characteristics.  
 Understand the operational characteristics of various A.C. voltage controllers and 

compare their performances. 
 Understand the various types of Industrial electronics control techniques and their 

applications. 
 
Text Books:-  
 

1. Industrial Electronics  : G.K. Mittal , Khanna Publisher 
2. Industrial Electronics : Noel Morris ,McGraw Hill 
3. Power Electronics : Ned Mohan, Wiely Eastern Publication  
4. Power Electronics : C.W.Lander, McGraw Hill  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16I-607   Optimization Techniques  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students about optimization concepts, formulation of engineering 

problems amenable to optimization. 

 To introduce the students about the concepts for determination of maxima minima for 
functions of several variables. 

 To introduce the students about the formulation of non linear optimization problems 
with equality & in equality constraints. 

 To introduce the students about Uni dimensional optimization. 

 To introduce the students about multivariable optimization. 

 To introduce the students about Dynamic programming & Geometric programming. 

Syllabus 
Introduction: –  
Optimization concepts, Euclidean space, convex functions, gradient vector, Hessian matrix, 
formulation of engineering problems amenable to optimization, direct approach and indirect 
methods.  
 
Classical optimization techniques: –  
maxima minima for functions of several variables, necessary and sufficient conditions, 
formulation of non linear optimization problems with equality and inequality constraints, 
solution techniques using Lagrange‟s multiplier and khun-tuckker conditions.  
 
Uni dimensional optimization: –  
Elimination methods, interpolation methods.  
 
Multivariable optimization: –  
Concepts of Hill climbing, methods of steepest descent, Newton Raphson methods, Fletcher 
power method, constrained optimization.  
 
Other techniques; –  
Principle of optimality, solution for simple multistage problems, Dynamic Programming, 
Geometric Programming.  
 
Course Outcomes: On successful complete of this course, the students should be able to: 

 Understand the formulation of engineering problems ammable to optimization using 
direct approach & indirect approach methods. 

 Understand the non linear optimization problems along with their solution for various 
techniques. 



 

 

 Understand elimination methods & interpolation methods used in Uni dimensional 
methods used in optimization. 

 Understand the concepts of hill climbing, newton Raphson methods, Fletcher power 
method for multivariable optimization. 

 Understand the solution for simple multistage problems using Dynamic programming 
& Geometric programming.  

Text Books:  
 
S. S. Rao, “Optimization Techniques” , TMH 



 

 

E16I-609  Control and Computational Lab 

L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

List of Experiments 
1. To develop the state variables and state equation of the Continuous Stirred Tank 

Reactor (CSTR). 

2. A) To model and observe dynamic response of mass storage capacity system. 

B) To observe effect of system parameters on its performance. 

3. A) To model and observe dynamic response of two non-interacting mass storage 

capacity system. 

B) To observe effect of system parameters on its performance. 

4. To model and observe dynamic response of two interacting mass storage capacity 

system. To observe effect of system parameters on its performance. 

5. To model single order mass storage capacity system with time delay. Also observe 

effect of time delay on time response characteristics of the system. 

6. Study and design P controller for a given transfer function of a system using Simulink 

in MATLAB. Observe effect of different parameters of controller on the performance 

characteristics of closed loop system. 

7. Study and design PI controller for a given transfer function of a system using 

Simulink in MATLAB. Observe effect of different parameters of controller on the 

performance characteristics of closed loop system. 

8. Study and design PID controller for a given transfer function of a system using 

Simulink in MATLAB. Observe effect of different parameters of controller on the 

performance characteristics of closed loop system. 

9. To observe dynamic characteristics of feed forward controller. 

10. To observe dynamic characteristics of feed backward controller. 

 

Course Outcomes: On successful complete of this course, the students should be able to: 
 To model multicapacity systems and observe their characteristics using MATLAB. 
 To model multicapacity systems with time delay and observe their characteristics 

using MATLAB. 
 To understand effect of different controllers i.e. P, PI, PID on the dynamic 

performance of closed loop system using MATLAB SIMULINK. 
 To observe dynamic characteristics of feed forward and feed backward controller 



 

 

E16I-611   Modelling & Simulation Lab 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

List of Experiments  
1. To convert various control system forms into state space form & vice versa using 

MATLAB. 
2. To check the controllability & observability of a continuous time system using 

MATLAB. 
3. To check the controllability & observability of a discrete time system using MATLAB. 
4. To convert a given state space form of a system into phase variable ,controllable 

canonical & diagonal canonical form using MATLAB 
5. To design a state feedback controller using pole placement with MATLAB& check the 

stability of the system. 
6. To design a state observer for a given control system using MATLAB. 
7. To check the stability of a continuous time system using bode plot&Nyquist plot. 
8. To calculate state transition matrix for a given state space system using various methods 

in MATLAB. 
 
Course outcome: 
After completion of the lab, the students will be able to 

 Understand the various representations & canonical forms of a control system. 
 Understand the concept of stability for a control system. 
 Understand the concept of controllability & observability of continuous time& discrete 

time control systems. 
 Design a state feedback controller using pole placement & state observer. 

 



 

 

E16I-602   Non Linear Control Systems  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students regarding describing function analysis of non linear control 

system. 

 To introduce the students regarding phase plane analysis of linear control system & non 
linear control system. 

 To introduce the students about the methods of stability of linear systems & non linear 
systems using Liapunov Stability Analysis. 

 To introduce the methods for estimating the time response behavior of dynamic 
systems. 

 To introduce the methods to formulate Liapunov Function.  

Syllabus 
 
Describing function analysis of non linear control systems –  
Introduction to non linear system, nonlinear control system, Describing functions, describing 
function analysis to non linear control systems.  
 
Phase plane analysis -  
Introduction, methods of constructing trajectories, obtaining time solutions from phase plane 
plots, singular points, phase plane analysis of linear control systems, phase plane analysis of 
nonlinear systems,estimating the time response behavior of dynamic system.  
 
Liapunov stability Analysis –  
Introductions, definitions, second method of liapunov, stability analysis of linear system, 
stability analysis of non linear systems, methods to formulate liapunov function.  
 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand and Differentiate between linear and nonlinear system, characteristics of 

non linear system, methods of analysis of non linear system for stability.  

 Understand about the phase plane analysis and also about the methods of constructing 
trajectories for stability analysis. 

 Understand about the concept of Liapunov Stability criteria. 

Text Books:  
1. K Ogatta, “Control System Theory” , PHI 

2. Gibson, “Non Linear Control System” , TMH  

3. M. Gopal “ Discrete and non linear system”, TMH 



 

 

E16I-604    Optimal Control Theories  

L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students about optimal control system and time optimal control system. 

 To introduce the students for formulation of optimization. 

 To introduce the students about the complete state problems controllability of 
continuous system & discrete system. 

 To introduce the students about the complete state of observability of continuous & 
discrete system. 

 To introduce the students about the time optimal control for continuous time system & 
discrete time system. 

 To introduce the applications of optimal control to dynamics systems. 

 To introduce Dynamic programming & optimal control of distributed parameter system.  

Syllabus 
 
Introduction: –  
Introduction, optimal control system, performance indices, Formulation of optimization 
problems, time optimal control systems.  
 
Controllability: –  
Linear independence, complete state controllability of continuous system, complete state 
controllability of discrete system, alternate form of the conditions of complete state 
controllability, output controllability.  
 
Observability: –  
Complete state Observability of continuous system, complete state Observability of discrete 
system, alternate form of the conditions of complete state Observability, Principle of duality.  
 
Time Optimal Control System: –  
Time optimal control for continuous time system with bounded control signals, time optimal 
control for discrete time system. optimal control system based on quadratic performance 
indices. Calculus of variations, applications of optimal control to dynamic systems. 
Pontryagin minimum principle and its application to optimal control problems with 
constraints, Dynamic Programming, Bellman- Jacobi equation and its applications, 
introduction to optimal control of distributed parameter system. Solution algebraic Ricattii‟s 
equation for linear regulator problem.  



 

 

 
 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand about the optimal control & performance indices. 

 Understand about the complete state controllability of continuous system & discrete 
system. 

 Understand about the time optimal control for continuous system & discrete time 
system. 

 Understand about the optimal control system based on quadratic performance induces 
and applications of optimal control to dynamic systems. 

 Understand about Ricattii‟s equation for linear regulator problem 

 
Text Books:  
 

1. A.J.Kirk, “Optimal Control Theory” ,TMH 
2. M. Gopal, “introducing Optimal Control System” , TMH 
3. M. Gopal, “Descrete and Non Linear system” , TMH 
4. Nagrath And Gopal, “Control System” , TMH 
5. K.Ogatta, Modern Control System, TMH 

 

 

 

 

 

 

 

 



 

 

E16I-606    Electronic Instrumentation  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students regarding methods of Error Analysis, Uncertainty Analysis, 

Statistical Analysis & Gaussian Error Distribution 

 To the students for the methods of least square, curve fitting & rejection of data. 

 To introduce the students for various static & dynamic characteristics of instruments. 

 To introduce the students for classification & selection of various types of transducers. 

 To introduces the students for different types of AC bridges used for measurement of 
low resistance, high resistance & medium resistance. 

 To introduces the students for Radioactive Instrumentation and Refractometry. 

 To introduces the students for studying various types of Telemetry Techniques. 

 To give the exposure to various types of recorders. 

Syllabus 
Unit1: Error Analysis: 
Types of errors, Methods of error analysis, Uncertainty analysis, Statistical analysis, 
Gaussian error distribution, Chi-Square test, Correlation coefficient, Student‟s t-test, Method 
of least square, Curve fitting, Graphical analysis, rejection of data. 
 
Unit II: Static and Dynamic characteristics: 
Dynamic analysis of instrumentation system, Relative merits of analytical and experimental 
modeling of dynamic behavior, Response of zero, first and 2nd order system to step, Pulse, 
Harmonic and random test signals, Frequency spectra, Auto correlation spectral density, 
Loading effects under static and dynamic conditions, Simulation of dynamic response.  
 
Unit III: 
Classification, selection of transducers, Resistance, inductance and capacitance type of 
transducers, measurement of displacement, strain, force, liquid level, pressure, velocity and 
acceleration.  
 
Unit IV:   
Measurement of low, medium, and high resistance, A.C. Bridges, Measurement of inductance 
and capacitance, R.L.C. Measurement, DeSauty's, Maxwell's, Anderson's, Schering and 
Campbell‟s bridges, errors in bridge measurements.  
 
Unit V: Radioactive instrumentation and Refractometry: 

a. X-ray spectrometry: Instrumentation for X-ray spectrometry, X-ray diffractometer: 
Bragg‟s law, Auger emission spectroscopy, Electron spectroscopy for chemical 
analysis (ESCA).  



 

 

b. Radiation detectors: Ionization chamber, Geiger-Muller counter, proportional counter, 
scintillation counters  

c. Refractometry: Principle, Abbe and Differential refractometer  
 
UNIT VI: Methods of Data transmission: 
General telemetry systems, DC and AC telemetry system. Modulation, Pulse telemetry 
systems, Digital telemetry.  
 
UNIT VII: Graphic Recorders:  
Graphic analog recorder, magnetic tape analog recorders, oscillograhic analog recorders, 
digital recorders  
 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand the methods of Error Analysis, Gaussian Error Distribution and Methods of 

Least Square. 

 Understand and implement the static & dynamic characteristics of instruments. 

 Understand the loading effects under static & dynamic conditions. 

 Understand the criteria for selection of transducers & working of various types of 
transducers. 

 Understand and implement the methods used for measurement of low resistance, 
medium resistance & high resistance using bridges. 

 Understand about the use of the radioactive instrumentation & refractometry. 

 Understand about the use of Analog & Digital Telemetry systems. 

 Understand the working of various types of Analog & Digital recorders.  

 
Text Books:  

1. Instrumental Methods of Analysis, Willard, Merritt, Dean, Settle, CBS Publishers & 
Distributors, New Delhi, Seventh edition.  

2. Introduction to Instrumental Analysis, Robert D. Braun, McGraw-Hill Book 
Company.  

3. Principles of Instrumental Analysis, Skoog, Holler, Nieman, Thomsonbrooks-cole 
publications, 5th edition.  

4. Electrical Measurement & Measuring Instruments E.W.Golding  
5. Electrical Measurement A.K.Sawhney  

 
 
 
 
 



 

 

E16I-608B                            Digital Signal Processing  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce  the different type of  signals and systems  

 To introduce the use of sampling and Quantization. 

 To introduce to analyze the difference equations to describe LTI Systems   , impulse 
response, frequency response , magnitude response, phase response of LTI system. 

 To introduce to analyze the DFT and its properties, FFT, decimation in time algorithm, 
decimation in frequency algorithm. 

 To introduce the different types of structures , filters ,algorithms of FIR and IIR  
systems to design of IIR filter by bilinear transformation, design of FIR using windows, 
properties of FIR filters.  

 To introduce the different types of linear and optimum filters like Forward Predictions 
and backward predictions. 

 To introduce the effects of finite register lengths and  truncation and rounding in digital 
signal processing for IIR and FIR filters    statistical analysis of quantization in floating 
point  and fixed point realization of FIR and IIR filters, 

Syllabus 
 
Unit I: 
Classification of signals, concept of frequency in continuous time and discrete time signals 
A/D, D/A conversion i.e. sampling and quantization. Classification of discrete time systems, 
introduction to IIR and FIR systems.  
 
Unit II:  
Analysis of discrete time linear time invariant system, techniques for the analysis of linear 
systems, convolution sum, properties of convolution and the interconnection of LTI systems, 
stability of LTI systems, difference equations to describe LTI systems, impulse response of 
LTI system.  
 
Unit III: 
Z transformation, ROC, Properties of Z transformation, rational Z transformation, one sided 
Z transformation, solution of difference equation, basic network structure of IIR system, 
direct form cascade form, parallel form, basic network structure of FIR system, DFT and its 
properties, fast fourier transform (FFT), decimation in time algorithm, decimation in 
frequency algorithm, design of IIR filter by bilinear transformation, design of FIR using 
windows, properties of FIR filters.  
 



 

 

Unit IV: 
Lionear prediction and optimum linear filters-forword and backword linear prediction, 
Levinson-Durbin algorithm, Schur algorithm, AR and ARMA model, Wiener Filter- FIR, 
IIR, non casual (speech recognition application)  
 
Unit V: 
Effects of finite register lengths in digital signal processing, effects of truncation and 
rounding, finite register length effects in realization of digital signal IIR filter, statistical 
analysis of quantization in floating point realization of IIR filters, finite register length effects 
in realization of FIR filters, statistical analysis of quantization in fixed point realization of 
FIR filters, statistical analysis of quantization in  
floating point realization of FIR filters.  
 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand the different type of  signals and systems & use of sampling and 

Quantization analysis of LTI Systems. 

 Understand and analyze the DFT and its properties, FFT, decimation in time algorithm, 
decimation in frequency algorithm and z-transform. 

 Understand the different types of structures, filters, algorithms of FIR and IIR systems 
to design of IIR filter by bilinear transformation, design of FIR using windows, 
properties of FIR filters.  

 Understand the different types of linear and backward predictions, optimum filters & 
algorithms like Levinson Durbin and schur. 

 Understand the effects of finite register lengths and  truncation and rounding in digital 
signal processing for IIR and FIR filters, statistical analysis of quantization in floating 
point  and fixed point realization of FIR and IIR filters, 

 

 
Text Books:  

1. Alan V. Oppenhelm/ Ronald. W. Schafer, Digital Signal Processing, Pearson 
Education.  

2. John G. Prokis & Dimities G. Manolakis, Digital Signal Processing, PHI, 1998.  
3. Dimities G. Manolakis, Vinay K.Ingale & Stephen M Kogon, Statistical and Adaptive 

Signal Processing, McGraw Hill International Education  
 

 

 

 



 

 

E16I-608C  Reliability Engineering  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce  the concept and need for reliability 

 To introduce the  analytical form of reliability function, derivation for exponential 
distribution function and other kind of distribution 

 To introduce the Different types and modes of failure and causes of failure in different 
systems  

 To introduce Reliability evaluation techniques applicable to general non series parallel 
system 

 To introduce Marko processes for repairable and non repairable systems and their 
applications in reliability analysis  

 To introduce Methods to improve reliability, quality control, derating and debugging 

  
                                                                  Syllabus 
 
Unit I: 
Basic Definitions, concept and need for reliability, inherent value of reliability in modern 
systems, hazard rate, failure density function, mean time to failure and repair, relationship 
between basic variables, analytical form of reliability function, derivation for exponential 
distribution function, other kind of distribution  
 
Unit II: 
Different types and modes of failure, causes of failure in different systems, systems 
structures, series, parallel, standby, k-out-off-n configuration, their reliability analysis  
 
Unit III: 
Reliability evaluation techniques applicable to general non series parallel systems, Marko 
processes for repairable and non repairable systems and their applications in reliability 
analysis, faults and digital circuits, use of TMR and multiplex TMR.  
 
Unit IV: 
Methods to improve reliability, quality control, derating, debugging, environmental control, 
use of various kinds of redundancy etc.  
 
Unit V: 
Reliability optimization- various methods, redundancy allocation, the trade off between 
reliability and cost.  
 



 

 

Unit VI: 
Reliability allocation, reliability testing methods, maintenance, distinction of repair and 
maintenance, analysis of simple maintenance policies, system diagnostic, fault free analysis, 
top down and bottom up approach, diagnostic charts  
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand  the concept and need for reliability 

 Understand the  analytical form of reliability function, derivation for exponential 
distribution function and other kind of distribution 

 Understand the Different types and modes of failure and causes of failure in different 
systems  

 Understand Reliability evaluation techniques applicable to general non series parallel 
system 

 Understand Marko processes for repairable and non repairable systems and their 
applications in reliability analysis  

 Understand Methods to improve reliability, quality control, derating and debugging 

 
Text Books:  
 

1. L.S.Srinath, Concepts of Reliability , TMH 
2. Ballaguruswamy, Reliability Engineering, TMH 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

E16I-610   Advanced Microprocessor & Micro Controllers Lab 
  
L T P  CR External : 35 
0  0  2    1 Internal : 15 
 Total : 50 
 Duration of Exam : 3 Hrs. 

 
List of Experiments 

1. Study of 8086 Microprocessor kit, its operation and commands. 
2. Write a well documented program for copying 12 bytes from source to destination on 

8086 Microprocessor kit. 
3. Write a program for 8086 for division of a defined double word (stored in a data 

segment) by given double word. 
4. Write a well documented program for finding square root of given number on 8086 

Microprocessor kit. 
5. Write a program using 8086 and verify for: 
(a) Finding largest number from an array. 
(b) Finding smallest number from an array. 
6. Write a program using 8086 for arranging an array of numbers in descending order. 
7. Write a program using 8086 for arranging an array of numbers in ascending order. 
8. Write a program for 8086 for finding square of a number using look up table. 
9. Write a program to interface a two-digit number using 7 segment LEDs, use 8086 

microprocessor and 8255 PPI. 
10. Write a program to control the operation of stepper motor using 8086 microprocessor 

and 8255 PPI. 
 

Course Outcomes:  
On successful completion of this course, the students should be able to: 
 Understand microprocessor 8086. 
 Implement various mathematical functions using microprocessor 8086. 
 Implement look up table technique. 
 Understand the operation based on strings. 
 Understand the concept of interfacing with different peripherals(SSD and Stepper 

motor). 



 

 

E16I-610    Industrial Electronics Lab 
  
L T P  CR External : 35 
0  0  2    1 Internal : 15 
 Total : 50 
 Duration of Exam : 3 Hrs. 



 

 

E16I-701    Computer Control of Process  

L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce about  the Review of z transform, modified Z transform and Delta 

transform Relation between discrete and continuous transfer function 

 To introduce about  the  Open loop and closed loop response of SDS design and 
implementation of different digital control algorithm 

 To introduce about LTI System and . Model-State space models  

 To introduce about Parameter Estimation Methods  

 To introduce about Adaptive control  and Model reference Adaptive system  

Syllabus 
Computer control: Introduction: Review of z transform, modified Z transform and Delta 
transform Relation between discrete and continuous transfer function– poles and Zeroes of 
Sample data system (SDS)- Stability Analysis in  Z domain  . 

Introduction to Pulse Transfer function: Open loop and closed loop response of SDS 
design and implementation of different digital control algorithm: Dead beat, Dahlin and 
internal Model Control algorithm with Examples  

Different model of discrete System: LTI System: - Family of Discrete transfer function. 
Model-State space models:-Distributed parameter model. Models for time varying and non-
linear system: linear time varying model, non-linear state space models, non-linear black box 
models-Fuzzy models 

Parameter Estimation  methods: General principles – Minimising Prediction errors-Linear 
Regression and the Least Square method –Statistical frame work for Parameter estimation 
and the maximum likely hood  method –instrument variable method- recursive and  weighted 
Least square method . 

Adaptive control: Introduction –Deterministic self Tuning Regulated: Indirect and direct self 
tuning regulator. 

Model reference Adaptive system: Design of MRAC using Lyapnovand MIT rule – auto 
tuning gain scheduling adaptive control design with examples    



 

 

 Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand  about  the Review of z transform, modified Z transform and Delta 

transform Relation between discrete and continuous transfer function 

 Understand about  the  Open loop and closed loop response of SDS design and 
implementation of different digital control algorithm 

 Understand about LTI System and Model-State space models  

 Understand about Parameter Estimation Methods  

 Understand about Adaptive control  and Model reference Adaptive system  

Text Book:- 
1. Lennart ljung- system Identification. Theory for The user-PTR Prentice Hal 

Information and  system sciences series, NJ, 1999 
2. P. Deshponde and ash, computer controlled system ISA Press, USA   
3. Richard H.  Middieton Graham  Goowin„ Digital control and estimation A unified 

Approach „prentice Hall NJ, 1999 
4. Dale E. Seborg, Thomas F Edgar, Duncan …mellichamp,‟Process Dynamics and 

control Willey India 2006 
5. Astrom  A.J,Bjorn Witten mark ,Adaptive Control, Second Edition ,Prentice Hall of 

india , New Delhi, 1994 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

E16I-703   Artificial Neural Network and Fuzzy Control  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
Course Objectives: 
 To introduce the students regarding Neural network characteristics and history of 

development of neural network principles. 

 To introduce the students regarding Learning methods and neural network models, types 
of learning, supervised, unsupervised, reinforced learning etc  

 To give the exposure to the students regarding Recurrent back propagation, introduction 
to counter propagation networks, CMAC networks and ART networks  

 To introduce the students regarding applications of neural network 

 To introduce the students regarding the concepts of Fuzzy logic, Fuzzification and 
Defuzzification 

Syllabus 
Unit I:  
Introduction, Neural network characteristics, history of development of neural network 
principles, artificial neural net terminology, models of neuron, topology.  
 
Unit II:  
Learning methods and neural network models, types of learning, supervised, unsupervised, 
reinforced learning, knowledge, representation and acquisition, Basic Hopfield model, basic 
learning laws, unsupervised learning, competitive learning, Kmeans clustering algorithm. 
Kohnen‟s feature maps.  
 
Unit III: 
Artificial neural networks – Radial basis function neural networks, Basic learning laws in 
REF nets, Recurrent back propagation, introduction to counter propagation networks, CMAC 
networks and ART networks.  
 
Unit IV: 
Applications of neural nets, applications such as pattern recognition, pattern mapping, 
Associative memories, speech and decision making.  
 
Unit V: 
Fuzzy logic Basic concepts of fuzzy logic, fuzzy Vs crisp set, linguistic variables, 
membership functions, fuzzy sets and operations on fuzzy sets, IF-Then rules, variable 
inference techniques, De-fuzzyfication. Basic fuzzy inference algorithm, Fuzzy system 
design, antilock breaking system, industrial applications.  
 



 

 

Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand Neural network characteristics and history of development of neural 

network principles. 

 Understand  Learning methods and neural network models, types of learning, 
supervised, unsupervised, reinforced learning etc  

 Understand  Recurrent back propagation, introduction to counter propagation networks, 
CMAC networks and ART networks  

 Understand applications of neural network 

 Understand the concepts of Fuzzy logic, Fuzzification and Defuzzification 

 
Text Books:  
 

1. B. Yagnanarayana, “Artificial neural networks” PHI  
2. Z. M. Zurada, “Introduction to artificial neural systems” Jaico Publications  
3. Ross J.T.”fuzzy logic with engineering applications” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

E16I-705   Stochastic Processes  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students to Stochastic Processes & limitation of deterministic control 

and processes. 
 To introduce the students for various types of probabilities. 
 To introduce students for various theorems comes under repeated trails. 
 To introduce the students about various types of random variables. 
 To introduce the students to mean, variance, moments & conditional statistics. 
 To introduce the students for various types of stationary processes, correlation & 

spectra. 
Syllabus 

Unit I: Introduction:  
Overview of stochastic process, limitation of deterministic control and processes.  
 
Unit II: Probability and axioms:  
Definitions, axioms and probability, conditional probability.  
 
Unit III: Repeated Trails  
Combined experiments, Bernoulli trails, asymptotic theorems, poison theorem, Bay‟s 
theorem and statistics.  
 
Unit IV:Random Variables  
Distribution and density function, conditional distributions, total probability and Bay‟s 
theorem, mean and variance, moments characteristics functions, two random variables, 
moments and conditional statistics.  
 
Unit V: Stationary processes, system with stochastic inputs, Periodicity, correlation and 
spectra.  
 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand the stochastic processes & limitation of deterministic control & processes. 

 Understand and solve the problems related to various types of probability. 

 Solve the problems by applying Asymptotic theorems, poison theorems & Bay‟s 
theorems 

 Know about the basic concept of the random variables & solve the problems of mean, 
variance & moments. 

 Apply Bay‟s theorem for solving the complex problems. 

 Know about stationary processes & solve the problems related to stationery processes.  

 Understand the basics of correlation & spectra. 



 

 

 
Text Books : 
 
Populis, “Probability, Random Variables and stochastic process” McGraw Hill] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16I-707A   Robotics and Automation  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students regarding robot components and basic structure of robots 

alongwith resolution, accuracy and repeatability. 

 To give the exposure to the students regarding forward and reverse kinematic analysis of 
four axis, five axis & six axis robot. 

 To introduce the students regarding differential motions, velocity analysis dynamic 
analysis and force analysis of robots. 

 To introduce the students for the uses of various types of sensors in robots. 

 To introduce the students regarding robot languages and methods of programming. 

 To introduce the students regarding fuzzy logic applications in robots. 

Syllabus 
 
Fundamentals: Historical information, robot components, robot characteristics, robot 
anatomy, basic structure of robots, resolution, accuracy and repeatability. 
 
Robot Kinematics: Position Analysis forward and inverse kinematics of robots, including 
frame representations, transformations, position and orientation analysis, and the Denavit-
Hartenberg representation of robot kinematics, the manipulators, the wrist motion and 
grippers. Examples- Kinematics analysis and inverse kinematics analysis of four axis, five 
axis and six axis robot. 
 
Differential motions, Inverse Manipulator Kinematics: Differential motions and velocity 
analysis of robots and frames. 
 
Dynamic Analysis and Forces analysis of robot dynamics and forces. Lagrangian mechanics 
is used as the primary method of analysis and development . 
 
Trajectory Planning methods of path and trajectory planning, both in joint-space and in 
Cartesian-space Actuators and Sensors actuators, including hydraulic devices, electric motors 
such as DC servomotors and stepper motors, Pneumatic devices, as well as many other novel 
actuators. It also covers microprocessor control of these actuators, mechatronics. Tactile 
sensors, proximity and range sensors, force and torque sensors, uses of sensors in robotics. 
 
Robot Programming, Systems and Applications: Robot languages, Method of robots 
programming, lead through programming methods, a robot programs as a path in space, 
motion interpolation, WAIT, SIGNAL and DELAY commands, branching capabilities and 
limitation of lead through methods and robotic applications . 
 



 

 

Fuzzy Logic Control: Basic principles of fuzzy logic and its applications in microprocessor 
control and robotics.  
 
 
Recommended Books: - 
 

 Gonzalez, R. C., Fu, K. S. and Lee, C.S.G., Robotics Control Sensing, Vision and 
Intelligence, McGraw Hill (1987).  

 Koren,Y., Robotics for Engineers, McGraw Hill (1985).  
 Niku, S.B., Introduction to Robotics, Analysis, Systems, Applications, Dorling 

Kingsley (2006).  
 Predko, M., Programming robot controllers, McGraw Hill (2002). 

 
Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand robot characteristics and basic structure of robots. 

 Understand kinematic analysis and in verse analysis of four axis, five axis & six axis 
robot. 

 Understand the velocity analysis, dynamic analysis & force analysis of robots. 

 Understand the uses of various types of sensors used in robots.  

 Understand the various methods of programming & applications of fuzzy logic in 
robots. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

E16I-707B       Bio Medical Instrumentation  
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce students to the origin of Bio-electric signals & sources of low recording 

circuits.  
 To introduce the students about the various types of recorders and transducers used.  
 To introduce the students about Bio-medical recorders & display devices. 
 To introduce the students about various BP measurement techniques. 
 To introduce the students and about MRI and Ultrasonic imaging systems. 
 To introduce the students about various types of cardiac pacemakers & defibrillators. 
 To introduce the students about bio-telemetry & applications of bio-telemetry in patient 

care. 
 To introduce the students about various types of LASERs and their applications in Bio-

medical Fields.  
Syllabus 

Unit I: 
Introduction, general block diagram of bio medical instrumentation system, origin of bio 
electric signals, recording systems, preamplifiers, main amplifiers and transducers used for 
medical instrumentation system, types of recorders  
 
Unit II: 
Biomedical recorders and display systems-ECG, EEG,EMG, electrodes used for ECG, EEG 
and EMG, oscilloscopes used for bio medical measurement, multi channel display  
 
Unit III: 
Blood gas analyzer- blood pressure measurement, patient monitoring systems, blood pH 
measurement, blood PO2 , PCO2, complete blood gas analyzer  
 
Unit IV: 
Special machines- X ray machine, MRI, ultrasonic imaging systems, A-scanner, B-scanner, 
echo cardiograph  
 
Unit V: 
Cardiac pacemakers and defibrillators- external pace maker, implanted pace maker, 
programmable pace maker, DC defibrillators, implantable defibrillators  
 
Unit VI: 
Laser applications in bio medical field- ruby laser, argon laser, helium neon laser, CO2 laser, 
Na-yag laser  
 



 

 

Course Outcomes: On successful complete of this course, the students should be able to: 
 Understand the various types of bio-electric signals, bio-medical recorders & display 

systems.  

 Understand the oscilloscopes bio-medical measurements. 

 Understand the various types of BP measurement techniques. 

 Understand the basic principles and applications of MRI and Ultrasonic imaging 
techniques. 

 Understand the various types of pacemakers & defibrillators. 

 Understand the components of bio-telemetry and its applications required for patient 
care. 

 Understand the various types of LASERs & their applications in Bio-medical field. 

 
Text Books 

1. R.S.Khandpur, “ Introduction to bio medical Instrumentation”, TMH  
2. Cromwell, “Bio medical Instrumentation” , TMH 

 
 
 
 
 



 

 

GO-705C   SWAMI VIVEKANANDA’S THOUGHTS 
 
L T P  CR External : 75 
0  0  3    4 Internal : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
Course Objectives: 

1. To introduce biography and philosophical thought  of Swami Vivekananda 
2. To present Swami Vivekananda‟s views on major religions of the world and 

Universal Religion 
3. To present Swami Vivekananda‟ teaching and views on social issues.  

Syllabus 
Unit – 1  
Swami Vivekananda – a Brief biography – Influence of Ramakrishna on Vivekananda – 
Parliament of Religions – Establishment of Ramakrishna mission. 
 
Unit – 2 
Philosophy of Swami Vivekananda -  Nature of Reality ,  Nature of Self , Nature of the 
universe – The doctrine of Maya, Identity of Self and God, Karma Yoga, Raj Yoga , Bhakti 
Yoga, Gyan Yoga. 
 
UNIT-3  
Swami Vivekananda‟s observations on major religions of the world (a) Hinduism (b) 
Christianity (c) Islam  
 
Unit - 4 
The concept of Universal Religion and its characteristics – Fundamental unity of all religions 
– acceptance and not tolerance is the principle. 
 
UNIT-5 
Vivekananda and Nationalism – The message of patriotism – spirituality as the basis of 
patriotism, Sociological views of Vivekananda – His views on caste and untouchability - 
status of women – His views on Education – Swami Vivekananda‟s concept of Vedantic 
Socialism 
 
Books: 
1. The Complete Works of Swami Vivekananda Vol. 1 to 8 Relevant Chapters. 
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VISION 
 
YMCA University of Science and Technology aspires to be a nationally and 

internationally acclaimed leader in technical and higher education in all spheres which 

transforms the life of students through integration of teaching, research and character 

building. 

MISSION 
 To contribute to the development of science and technology by synthesizing 

teaching, research and creative activities. 

 To provide an enviable research environment and state-of-the-art technological 

exposure to its scholars. 

   To develop human potential to its fullest extent and make them emerge as world 

class leaders in their professions and enthuse them towards their social 

responsibilities. 

 

 

 

 

 

 

 

 

 



 

 
 

Department of Electronics Engineering 
 

VISION 
 

To be a Centre of Excellence for producing  high quality engineers and scientists 

capable of providing sustainable solutions to complex problems and promoting cost 

effective  indigenous technology in the area of Electronics, Communication & 

Control Engineering for Industry, Research Organizations, Academia and all sections 

of society. 

MISSION 
 

 To frame a well-balanced curriculum with an emphasis on basic theoretical 

knowledge as well the requirements of the industry. 

 To motivate students to develop innovative solutions to the existing problems for 

betterment of the society. 

 Collaboration with the industry, research establishments and other academic 

institutions to bolster the research and development activities. 

 To provide infrastructure and financial support for culmination of novel ideas into 

useful prototypes. 

 To promote research in emerging and interdisciplinary areas and act as a 

facilitator for knowledge generation and dissemination through Research, Institute 

- Industry and Institute-Institute interaction. 

 



About Electronics Engineering Department 
 
 

 YMCA University of Science & Technology, Faridabad established in 2009, formerly known 

as YMCA Institute of Engineering, Faridabad, established in year 1969 as a Joint Venture of 

Govt. of Haryana and National Council of YMCA of India with active assistance from 

overseas agencies of West Germany to produce highly practical oriented personnel in 

specialized field of engineering to meet specific technical manpower requirement of 

industries. Electronics Engineering Department started in 1969 and has been conducting 

B.Tech. Courses in Electronics Instrumentation and Control and Electronics and 

Communication Engineering of 4-Years duration since 1997. Students are admitted through 

centralized counseling nominated by state govt.  in 1st Year and  2nd year through lateral 

entry entrance test. Besides under graduate degree courses, it is also running M.Tech. 

Courses in VLSI, Instrumentation and Electronics & Communication.  Department of 

Electronics Engineering is also running Ph.D. Programme.  All courses are duly approved by 

AICTE/ UGC. The Electronics  Engineering Department has been well known for its track 

record of employment of the pass out students since its inception.  

  The Department has good infrastructure consisting of 11 laboratories, 10 Lecture Halls and  

1 Conference Room beside  6 workshops.  It has excellent faculty with 2 Professors, 

2Associate Professors and 21 Assistant Professors. At present, 6 faculty members are PhD in 

various specializations. The various syllabi of UG/PG courses have been prepared with 

active participation from Industry. The Department is organizing number of expert lectures 

from industry experts for students in every semester. Seven month training is mandatory for 

every B.Tech. Students. Emphasis has been given on project work and workshop for skill 

enhancement of students. Choice based credit system allows students to study the subjects of 

his/her choice from a number of elective courses /audit courses.  

                                                          

                                                                                                                                                      
 



 Program Educational Objectives (PEO): 
 
Students of the Master of Technology programs in VLSI Design will demonstrate 

1. To educate and train the graduates with knowledge and skills necessary to 

formulate, design and solve problems in Analog, Digital & Mixed Signal 

VLSI system design, VLSI Signal Processing, Real Time Embedded System 

design and Hardware Software Co-Design.  

2. To provide technical skills in software and hardware tools related to the design 

and implementation of integrated Circuits, System on Chip for real time 

applications.  

3. To provide scope for Applied Research and innovation in the various fields of 

VLSI and Embedded Systems, and enabling the students to work in the 

emerging areas.  

4. To enhance communication and soft skills of students to make them work 

effectively as a team 

 

Program Outcomes (PO): 
 On successful completion of the Program, the students will be able to 

1. Demonstrate in-depth knowledge in the specialized domain of Analog, Digital 

& Mixed Signal VLSI system design, VLSI Signal Processing, Real Time 

Embedded System design and Hardware Software Co-Design.  

2. Analyze complex engineering problems critically in the domains of Analog, 

Digital & Mixed Signal VLSI system design, VLSI Signal Processing, Real 

Time Embedded System design and Hardware Software Co-Design for 

conducting research.  

3. Solve engineering problems to arrive at optimal solutions in the fields of 

Analog and Digital VLSI complying with societal needs.  

4. Apply appropriate research methodologies and techniques for the development 

of scientific and technological knowledge in Analog, Digital & Mixed Signal 

VLSI system design, VLSI Signal Processing, Real Time Embedded System 

design and Hardware Software Co-Design and Allied Areas.  

5. Apply appropriate resources and modern tools to complex engineering 

activities in the field of VLSI and Embedded Systems.  

6. Contribute to collaborative-multidisciplinary scientific work, demonstrate 

capacity for self-management, teamwork and decision making.  



7. Manage projects as a member and leader with understanding of engineering 

and management principles with consideration to economic and financial 

factors.   

8. Communicate effectively in professional and personal domains through 

verbal, written and graphical forms.  

9. Engage in life-long learning to improve knowledge and competence in the 

world of rapid technological changes.  

10. Follow ethical code of conduct in professional activities with understanding of 

responsibility for sustainable development of society.  

11. Adapt to reflective self learning for continuous personal and professional 

development.  

12. Participate and succeed in competitive examinations like GATE (for 

placements in PSU’s), GRE (for higher studies). 

 



 
M. TECH. (VLSI Design)  

 
SCHEME AND SYLLABUS 

 
 
Total Credits      :  78 

Total Theory Subjects : 12+1 (AC) + 
1(GEC)+ 1(MOOCs) 

Total Labs (including Seminars & Projects)  : 08 

Total Dissertation      : 01 

Total Teaching Schedule: 

Lectures Practical Total 

53 14 67 

 

Total Marks: 

Sessionals  End Term Total 

675 1675 2350 

 

Itemised Break-up: 

 No. Hours Marks Credits 

Theory Subjects 12+3* 54 1300 51+4(MOOCs) 

Labs 6 12 300 6 

Seminar 1 2 50 1 

Project 1 4 200 4 

Thesis 1 1 Semester 500 12 

Total 21+3*  2350 
74+4 

(MOOCs) 

*MOOCs+GEC+AC 



Scheme of Studies & Examination 
                                            M.Tech. (VLSI Design) 
 
First semester 
Subject 
Code 

Subject Title Credit  
/ (L-T-P) 

Marks Weightage Total 
(Theory 

+Sessional) 
Theory Sessional 

E16V 601 Physics of 
semiconductor  
devices 

4 4-0-0 75 
 

25 100 

E16V 603 Digital VLSI Design 4 4-0-0 75 
 

25 100 

E16V 605 Hardware Description 
language for VLSI 

4 4-0-0 75 25 100 

E16V 607 Embedded System 
design I 

4 4-0-0 75 25 100 

 External Internal  
E16V 609 Embedded System 

Lab-I 
1 0-0-2 35 15 

 
50 

E16V 611 Digital VLSI Design 
lab 

1 0-0-2 35 15 50 

E16V 613 HDL Lab 1 0-0-2 35 15 50 
 Total  19 16-0-

6 
405 145 550 
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Second Semester  
 
Subject 
Code 

Subject Title Credit  
/ (L-T-P) 

Marks Weightage Total 
(Theory 

+Sessional) 
Theory Sessional 

E16V 602 Analog VLSI Design  4 4-0-0 75 
 

25 100 

E16V 604  IC Fabrication 
Technology  

4 4-0-0 75 
 

25 100 

E16V 606  Embedded System 
Design-II  

4 4-0-0 75 25 100 

  Elective –I*  4 4-0-0 75 25 100 
 Audit Course 0 3-0-0 - - - 
 MOOCs 4 0 - - - 
 External Internal  
E16V 610 Analog VLSI Lab  

 
1 0-0-2 35 15 

 
50 

E16V 612  Embedded System 
Lab -II  

1 0-0-2 35 15 50 

E16V 614  Seminar  1 0-0-2 - 50 50 
 Total  23 23-0-

6 
370 180 550 

 
*The student will have to select a subject from list of elective as under. 
**passing the MOOCs course is compulsory as per UGC guidelines, these online 
courses can be registered on UGC website under “Swayam” program. Four credits 
for the MOOCS course are to be earned in any semester from II to IV. 
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THIRD SEMESTER 
 
Subject 
Code 

Subject Title Credit     
(L-T-P) 

Marks Weightage Total (Theory 
+Sessional) Theory Sessional 

E16V 701  Advanced Digital 
Signal Processing  

4 4-0-0 75 25 100 

E16V 703  Nanotechnology  4 4-0-0 75 25 100 
 Elective-II * 4 4-0-0 75 25 100 
 Elective-III*  4 4-0-0 75 25 100 
 General Elective 

Course 
3 3-0-0 75 25 100 

 External Internal  
E16V 709 ADSP Lab 1 0-0-2 35 15 50 
E16V 711 Minor Project 4 0-0-8 140 60 200 
 Total  24 15-0-10 550 200 750 
*The student will have to select a subject from list of elective as under 
 
 
FOURTH SEMESTER  
 
Subject 
Code 

Subject Title Credit (L-T-P) Marks Weightage 
Final Sessional 

E16V 702 Dissertation  12  0-0-24  350 150 
 Total  12  0-0-24  500 
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*The student will have to select subject from list of elective as under  
List of Elective  
Elective –I  

i. ASICs and FPGA    (E16V 608 A) 
ii. CAD system Environment   (E16V 608 B) 

iii. CAD for VLSI    (E16V 608 C) 
 

Elective – II  
i. VLSI Architecture    (E16V 705 A) 

ii. Embedded Control System   (E16V 705 B) 
iii. Mixed signal Embedded System  (E16V 705 C) 

Elective – III 
 

i. VLSI Testing and Design for Testability  (E16V 707 A) 
ii. Low Power VLSI design    (E16V 707 B) 

iii. Algorithm for VLSI Design Automation (E16V 707 C) 
 
Audit Course 
 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. AC-101C German- I 2 0 

2. AC-102C German –II 
(With German – I as prerequisite) 

2 0 

3. AC-103C French – I 2 0 

4. AC-104C French –II 
(With French – I as prerequisite) 

2 0 

5. AC-105C Sanskrit – I 2 0 

6. AC-106C Sanskrit – II 
(With Sanskrit– I as prerequisite) 

2 0 

7. AC-107C Personality Development 2 0 

8. AC-108C Interview and Group Discussion Skills 2 0 

9. AC-109C Yoga and Meditation 2 0 

10. AC-110C Art of Living/ Living Skills 2 0 

11. AC-111C Contribution of NSS towards Nation/Role of 
NSS 

2 0 

12. AC-112C Physical Education 2 0 

 

 

Nisha
Highlight

Nisha
Highlight

Nisha
Highlight

Nisha
Highlight



 

 

GENERAL ELECTIVE COURSES  

Students have to select General Elective Course from the given list: 
 
Courses offered by Computer Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GC-101C Intelligent Systems 3 3 

2. GC-102C Cyber laws and Security 3 3 

3. GC-103C Soft Computing 3 3 

4. GC-104C 
Web Technology and Information 

Retrieval 
3 3 

5. GC-105C Intellectual Property and Rights 3 3 

 
 
Courses offered by Electrical Engineering Department 

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GL-201C Installation Testing & Maintenance 
of Electrical Equipments 

3 3 

2. GL-202C Utilization of Electrical Power & 
Traction 

3 3 

 

Courses offered by Mechanical Engineering Department :  

S.No. Code Name of Course 
No. of 

Contact 
Hours 

Credits 

1. GM-301C Industrial Engineering 3 3 

2. GM-302C Quality Management 3 3 

3. GM-303C Automobile Engineering 3 3 

4. GM-304C CAM and Automation 3 3 

5. GM-305C Manufacturing Processes 3 3 

6. GM-306C Power Plant Engineering 3 3 
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Courses offered by Electronics Engineering Department 

(Not for Electronics Engineering students): 

S.No. Code Name of Course No. of Contact 
Hours Credits 

1. GE-401C Microprocessor and Interfacing 3 3 

2. GE-402C Digital Signal Processing 3 3 

3. GE-403C Instrumentation and Control 3 3 

4. GE-404C Data Communication and 
Networking 

3 3 

 
Courses offered by HAS Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GA-501C Soft Skills for Engineers 3 3 

2. GA-502C Maths –III 3 3 

 
Courses offered by MBA Department 

S.No.  Name of Course No. of Contact 
Hours Credits 

1. GB-601C Human Resource Management 3 3 

2. GB-602C Financial Management 3 3 

3. GB-603B Marketing Management 3 3 

4. GB-604B Entrepreneur Development 3 3 

5. GB-605B Principles of Management and 
Economics 

3 3 

 

Courses offered under Open Elective 
The syllabus of open elective will be standard one taken from reputed 
Institute/University. 
 

S.No. Code Name of Course 
No. of 
Contact 
Hours 

Credits 

1. GO-701C Physical Education 3 3 

2. GO-702C Indian History 3 3 
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3. GO-703C General Psychology 3 3 

4. GO-704C Fundamentals of Linguistics Science 3 3 

5. GO-705C Swami Vivekanand’s Thoughts 3 3 

6. GO-706C National Integration 3 3 

7. GO-707C Moral Values 3 3 
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SESSIONAL MARKS 

The allocation of theory and sessional weightage for end semester examination would be as 
under:- 

1. For Theory 
a) Sessional Weightage           25% 
b) End Semester Exam           75% 

2. For Practical  

a) Sessional Weightage           30% 
b) End Semester Exam           70% 

 

The academic performance of a student shall be graded on a TEN-POINT SCALE and the 
awards for grades based upon marks obtained out of 100 shall be made as follow: 

Marks % Grade Grade points Category 
90-100 O 10 Outstanding 

80<marks<90 A+ 9 Excellent 
70<marks< 80 A 8 Very good 
60<marks< 70 B+ 7 Good 
50<marks< 60 B 6 Above average 
45<marks< 50 C 5 Average 
40<marks< 45 P 4 Pass 

<40 F 0 Fail 
 Ab 0 Absent 

 

Percentage calculation= CGPA * 9.5 
 

 
 
 



 

 

E16V-601           PHYSICS OF SEMICONDUCTOR DEVICES 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 

Course Objectives:  
 To learn the Physics of Semiconductor Materials, Scattering, Diffusion 

current, Band Model.  
 To study the Metal Semiconductor Contacts, Metal-Semiconductor System, 

(V-I) and    (C-V) equations for a Shottky - Barrier - Diode, Surface effects. 
 To learn Step junction, Linearly Graded Junction, (V-I) and (C-V) 

characteristics, Junction Breakdown, fast recovery diode.            
 To study the Transistor action, Current -Voltage equation, Ebers-Moll and 

Gummel - Poon Model, Charge control model, small-signal transistor model, 
Simulation model.                 

 To study MOS structure, Energy Band Diagrams, Interface charges, Surface 
effects, MOS Capacitors.  

 To learn MOSFET parameters, Threshold Voltage and its control, Geometric 
effects on threshold, Ion-Implanted MOSFETs , Sub-threshold Conduction, 
velocity saturation, hot carriers, small geometry considerations.  

 
SYLLABUS 

Semiconductor Electronics: Physics of Semiconductor Materials, Drift Velocity, 
Mobility, Scattering, Diffusion current, Band Model. 
 
Metal Semiconductor Contacts: Metal-Semiconductor System, (V-I) and (C-V) 
equations for a Shottky - Barrier - Diode, Diode Construction, Device analysis using 
surface - states, applications as mixer and detectors in microwave region, Ohmic 
Contacts, Surface effects. 
 
PN Junctions: Step junction, Linearly Graded Junction, (V-I) and (C-V) 
characteristics, Junction Breakdown, tunneling effect, avalanche multiplication, 
transient behaviour and noise. Use of junction diode as a rectifier, Voltage regulator, 
resistor varactor and fast recovery diode. 
 
Bipolar Junction Transistors: Transistor action, Current -Voltage equation, output 
characteristics, breakdown voltage, Ebers-Moll and Gummel - Poon Model, early 
effect, Charge control model, small-signal transistor model, Simulation model, 
 
Metal-oxide-silicon System: MOS structure, Energy Band Diagrams, Interface 
charges, Surface effects, MOS Capacitors. 
 
MOS Transistors: Basic Theory, structure and operation, MOSFET parameters, 
Threshold Voltage and its control, Geometric effects on threshold, Ion-Implanted 
MOSFETs, Complementary MOSFET, Sub-threshold Conduction, velocity 
saturation, hot carriers, small geometry considerations 
 



 

 

Course Outcomes: At the end of the course the students shall be able to: 
 Understand the basic properties of semiconductors including crystal growth 

and structure, band structure, doping, carrier transport and recombination 
phenomena.  

 Understand the basic the principles of the operation of p-n junction, including 
current-voltage characteristics, charge storage and transient behavior, junction 
breakdown and fast recovery diode.  

 Understand the basic principles of the operation of bipolar junction transistors 
and various models. 

 Understand the fundamentals of MOSFET and metal-semiconductor contacts 
and their applications. 

TEXT BOOKS: 
 
1. S. M. Sze, Modern Semiconductor Device Physics, Wiley, 1998.  
 
2. R. S. Muller and T. I. Kaminis, Device Electronics for Integrated Circuits, 

Second Edition, Wiley, 1986.  

REFERENCE BOOKS: 
1. B. G. Streetman, Solid State Electronic Devices, Fourth Edition, PH, 1995. 

2. D. Foty, MOSFET Modeling with SPICE : Principles and Practices, PH, 1997.  

3. P. W. Tuinenga, SPICE : A Guide to Circuit Simulation and Analysis Using P-
SPICE, Third Edition, PH, 1995.  

4. P. Antognetti and G. Massobrio, Semiconductor Device and Modeling with SPICE, 
Second Edition, MH, 1993.  

5. T. A. Fjeldly, T. Ytterdal and M. Shur, Introduction to Device Modeling and 
Circuit Simulation, Wiley, 1997.  

6.  D. Nagchoudhuri, Microelectronic Devices, Pearson, 2001. 

7. R. Raghuram, Computer Simulation for Electronic Circuits, Wiley, 1989.  

8. A. S. Sedra and K. C. Smith, Microelectronic Circuits, Fourth Edition, OUP, 1997. 

9. M. Shur, Introduction to Electronic Devices, Wiley, 1995.  

10. M. S. Tyagi, Introduction to Semiconductor Materials and Devices, Wiley, 1991.  

11. S. M. Sze, Physics of Semiconductor Devices, Second Edition, Wiley, 1981.  

12. W. Liu, MOSFET Models for SPICE Including BSIM3v3 and BSIM4, Wiley, 
2001.  

13. Y. Cheng and C. Hu, MOSFET Modeling and BSIM3 User’s Guide, Kluwer, 
1999.  

14. M. Satyam and K. Ramkumar, Foundations of Electronic Devices, Wiley, 1990. 



 

 

E16V-603   DIGITAL VLSI DESIGN 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
COURSE OBJECTIVE 
 

 To study the evolution of VLSI technology, VLSI Design Flow, Basic MOS 
Transistor: Enhancement and depletion mode, MOS structure, NMOS, PMOS and 
CMOS fabrication. 

 To study the electrical properties of MOS Threshold voltage, MOSFET current voltage 
characteristics, second order effects, MOS inverters: VTC characteristics of NMOS 
inverter, CMOS inverter and Bi-CMOS inverter. Noise margins, Latch-up in CMOS 
circuits. 

 To study the design process of Physical design of simple and complex logic gates 
using NMOS and CMOS technology, Stick diagrams, NMOS Design Style. CMOS 
Design Style, Lambda based Design Rules. Layout.  

 To study the MOS transistor switching characteristics, Sheet resistance, area 
capacitance, inverter delay. Switching power dissipation of CMOS inverters.  

 To study the dynamic logic circuits CMOS Logic Structure, Complementary CMOS 
Logic, Pseudo NMOS Logic, Dynamic CMOS Logic, CMOS Domino Logic, Clocked 
CMOS Logic, Pass Transistor Logic, CMOS transmission gate Logic 

 To study the scaling of MOS circuits,scaling models, scaling factor for device 
parameters, Advantages and Limitations of scaling.  

 To study of subsystem design, Architectural issues in VLSI, Design of CMOS parity 
generator, Multiplexer, n-Bit Comparator, Incrementer/Decrementer, ALU subsystem 

 
SYLLABUS 

 
UNIT I REVIEW OF MOS TECHNOLOGY  
Evolution of VLSI technology, VLSI Design Flow, Basic MOS Transistor: 
Enhancement and depletion mode, MOS structure, NMOS, PMOS and CMOS 
fabrication. 
 
UNIT II ELECTRICAL PROPERTIES OF MOS  
Threshold voltage, MOSFET current voltage characteristics, second order effects, MOS 
inverters: VTC characteristics of NMOS inverter, CMOS inverter and Bi-CMOS inverter. 
Noise margins, Latch-up in CMOS circuits. 
 
UNIT III DESIGN PROCESS  
Physical design of simple and complex logic gates using NMOS and CMOS technology, 
Stick diagrams, NMOS Design Style. CMOS Design Style, Lambda based Design Rules. 
Layout. 
 
UNIT IV MOS TRANSISTOR SWITCHING CHARACTERISTICS  



 

 

Sheet resistance, area capacitance, inverter delay. Switching power dissipation of CMOS 
inverters. 
 
UNIT V DYANAMIC LOGIC CIRCUITS  
CMOS Logic Structure: Complementary CMOS Logic, Pseudo NMOS Logic, 
Dynamic CMOS Logic, CMOS Domino Logic, Clocked CMOS Logic, Pass Transistor 
Logic, CMOS transmission gate Logic 
 
UNIT VI SCALING OF MOS CIRCUITS  
Scaling models, scaling factor for device parameters, Advantages and Limitations of scaling. 
 
UNIT VII SUBSYSTEM DESIGN  
Architectural issues in VLSI, Design of CMOS parity generator, Multiplexer, n-Bit 
Comparator, Incrementer/Decrementer, ALU subsystem. 
 

COURSE OUTCOME 
At the end of the course the students shall be able to: 

 Understand the VLSI design flow, enhancement & depletion type transistors and 
fabrication of NMOS, PMOS & CMOS. 

 Understand the electrical properties of MOS, VTC characteristics of NMOS inverter, 
CMOS inverter &BiCMOS inverter, Latch-up concept 

 Design & working of logic circuits using NMOS & CMOS technology & also 
understanding the concept of stick diagram & layout. Understand the concept & 
derivations of MOS switching characteristics i.e sheet resistance, capacitance & power 
dissipation. 

 Design of various dynamic circuits i.e Pseudo NMOS logic ,CMOS dynamic Logic etc 
& design of other complex structures using pass transistors & transmission gates. 
Understand the concept of scaling of MOS, Scaling factors & parameters. 

 Understand the architectural issues to design any subsystem & design of multiplexer, 
comparator, ALU & other complex circuits. 

TEXT BOOKS: 
1. Kang and Leblebici “CMOS Digital integrated circuits” TMH 2003.  

 
2. Pucknell D.A and Eshrachain K. “Basic VLSI Design Systems & circuits”(PHI)  

3. Introduction to Digital Circuits: Rabaey (PH)  

 
 
 
 
 



 

 

E16V-605  HARDWARE DESCRIPTION LANGUAGES FOR VLSI 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 

COURSE OBJECTIVE  
1. To introduce VHDL background and Design methodology based on VHDL  

2. To learn modeling of digital systems using VHDL.  

3. To learn the basics of sequential and concurrent techniques in VHDL.  

4. To explain data types, subprograms, packages, predefined attributes and configurations of 
VHDL. 

5. To understand simulation and test bench creation. 

6. To introduce basic construct of Verilog  and comparison with VHDL. 

SYLLABUS 
 
Introduction to Hardware Design: Digital System Design Process, Hardware Description 
Languages, Hardware Simulation, Hardware Synthesis, Levels of Abstraction. 
 
VHDL Background: VHDL History, Existing Languages, VHDL Requirements, The VHDL 
Language. 
 
Design Methodology Based on VHDL: Elements of VHDL, Top down Design, Top down 
Design with VHDL, Subprograms, VHDL Operators, Conventions and Syntax. 
 
Basic Concepts in VHDL: Characterizing Hardware Languages, Objects and Classes, 
Signal Assignments, Concurrent and Sequential Assignments. 
 
Design Organization: Definition and Usage of Subprograms, Packaging Parts and Utilities, 
Generic and configuration, Design Configuration and Libraries. 
 
Utilities for High-Level Descriptions: Type Declarations, VHDL Operators, Subprogram 
Parameter Types and Overloading, Predefined Attributes, User Defined Attributes. 
 
Behavioral Description of Hardware: Process Statement, Assertion Statement, Sequential 
Wait Statements. 
 
Introduction to Verilog: Overview of Digital design with Verilog HDL, basic concepts, 
Instances, Component of a simulation, modules & Ports, System Task and complier directives 
 
Various types of modeling in Verilog: Introduction Gate level modeling, Behavioral 
Modeling, Modeling of various combinational and sequential circuits using Verilog. 
 



 

 

COURSE OUTCOME 
At the end of the course the students shall be able to: 

1. Understand about the Design Steps with VHDL  

2. Understand main programming technique with VHDL 

3. Learn simulation techniques and test bench creation  

4. Understand how to Design a simple digital circuit Using VHDL  

5. Understand the basic concepts of Verilog 

TEXT BOOKS:  
1. J. Bhasker, A VHDL Primer, Third Edition, PH/Pearson, 1999.  

 
2. J. Bhasker, A VHDL Synthesis Primer, Second Edition, Star Galaxy, 1998.  

 
3. J. Bhasker, A Verilog HDL Primer, Second Edition, Star Galaxy, 1999.  

 
4. J. Bhasker, A Verilog Synthesis : A Practical Primer, Star Galaxy, 1998.  

 
5. M. J. S. Smith, Application Specific Integrated Circuits, AW/Pearson, 1997.  

REFERENCE BOOKS: 

1. Z. Navabi, VHDL : Analysis and Modeling of Digital Systems, Second Edition, MH, 1998. 

2. J. Armstrong and F. G. Gray, VHDL Design Representation and Synthesis, Second 
Edition, PH/Pearson, 2000.  

3. P. J. Ashenden, The Designer’s Guide to VHDL, Second Edition, Morgan Kaufmann, 
2001.  

4. D. Naylor and S. Jones, VHDL : A Logic Synthesis Approach, Chapman & Hall, 1997.  

5. C. H. Roth, Digital System Design with VHDL, PWS/Brookscole, 1998.  

6. M. G. Arnold, Verilog Digital Computer Design : Algorithms to Hardware, PH, 1999.  

7. Z. Navabi, Verilog Digital System Design, MH, 1999.  

8. S. Palnitkar, Verilog HDL : A Guide to Digital Design and Synthesis, PH/Pearson, 1996.  
9. K. Coffman, Real World FPGA Design with Verilog, PH, 2000.  

10. D. R. Smith and P. D. Franzon, Verilog Styles for Synthesis of Digital Systems, 
AW/Pearson, 2001.  

11. S. M. Trimberger, FPGA Technology, Kluwer, 1992.  

12. J. V. Oldfield and R. C. Dorf, FPGAs : Reconfigurable Logic for Rapid Prototyping and 
Implementation of Digital Systems, Wiley, 1995.  

13. R. C. Seals and G. F. Whapshott, Programmable Logic : PLDs and FPGAs, MH, 1998.  



 

 

E16V-607  EMBEDDED SYSTEM DESIGN -I 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
 
Course Objective: 
 

1. To introduce students about 8051 microcontroller, architecture & 

programming model. 

2. To introduce the students about instruction set of 8051 addressing models & 

assembly language programming. 

3. To introduce the students about timer & serial communication. 

4. To introduce the students about interrupt programming and interfacing LCD, 

sensors & stepper motors with 8051 microcontroller. 

5. To introduce the students about the interfacing of ADC/ DAC, external 

memory and 8255with 8051 microcontroller. 

6. To introduce the students about 68HC11 microcontroller, its architecture, 

instruction set & programming model and its interfacing with peripherals. 

7. To introduce the students to real time operating system. 

 

SYLLABUS 
MICROCONTROLLER 8051 
 
Introduction, 8051 architecture and programming model. Internal RAM and registers, 
I/O ports, Interrupt system 
 
PROGRAMMING WITH 8051 
 
Jump, Loop and Call instructions, I/O port programming, Addressing modes, 
Arithmetic Instructions and programs Logic Instructions and programs, Single bit 
Instructions. Assembly Language Programming, Programming in C Language. 
 
PERIPHERALS & INTERFACING 
 
Timers and counters Serial Communications, Interrupts programming, Interfacing 
LCD, ADC and sensors, Interfacing stepper motors, keyboards and 
DAC‟S.Interfacing external memory and 8255 
 



 

 

MOTOROLA 68HC11 MICROCONTROLLER 
 
Instructions and addressing modes – operating modes – Hardware reset, Interrupt 
system, Parallel I/O ports – Flats – Real time clock – Programmable timer – pulse 
accumulator, Serial communication interface – A/D converter – hardware expansion – 
Basic Assembly Language programming. 
 
REAL TIME OPERATING SYSTEM 
 
Real time operating system overview, Exposure to Windows CE, QNX, Micro kernels 
and pc/US of introduction to process models. Interrupt routines in an RTOS 
environment. Encapsulation semaphores and queues, hard real-time scheduling 
considerations, saving memory space. 
 

COURSE OUTCOME 
Course Outcomes: 
 
On successful complete of this course, the students should be able to: 
 

1. Understand the architecture, interrupt system & instruction set of 8051 

microcontroller and to understand the addressing modes & write the assemble 

language program of 8051 microcontroller. 

2. Understand the interfacing the techniques with 8051microcontroller. To 

interface A/D converter, D/A converter, external memory & 8255. 

3. Understand the architecture, instruction set and interrupt system of 68HC11 

microcontroller. To interface I/O devices, A/D converter, D/A converter & 

memory with 68 HC 11. 

4. Understand the real time operating system. 

TEXT BOOKS 
1. Kenneth Ayala “The 8051 Micro controller Architecture, programming and 
Application” Penram Publication  

2. M.A. Mazizi & J.G. Mazidi, The 8051 Micro controller:, Pearson Education  
 
3. Gene. H.Miller, “Micro Computer Engineering”, Pearson Education, 2003.  
 
4. Rajkamal , “Embedded System Design” Tata McGrawHill  

 



 

 

E16V-609  EMBEDDED SYSTEM LAB -I 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

 
 
 
List of Experiments: 
 

1. To generate 10 KHz square wave. 

2. To generate 10 KHz square wave on providing an Interrupt INT1. 

3. To perform serial communication between two kits. 

4. Temperature Measurement Interface (ET-Temp). 

5.  Pressure Measurement Interface (ET-Pressure). 

6. Speed Control of DC Motor using PWM. 

7. AC voltage regulation using PWM. 

 
Course Outcomes: On successful completion of this course, the students should be 
able to: 

 Generate square wave of given period using 8051 microcontroller. 
 Interface peripherals to 8051 microcontroller. 
 Write experimental reports and work in a team in professional way. 

 



 

 

E16V-611  DIGITAL VLSI DESIGN LAB 
 
L T P  CR External : 35 
2  0  0    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

 
 
 
List of Experiments: 
 

1. To study the Tanner Tools-S-edit, T-spice, W-edit & L-edit. 

2. To study & analyse the DC behaviour of CMOS inverter. 

3. To study & analyse the transient behaviour of the CMOS inverter. 

4. To perform the AC analysis of a CMOS Inverter. 

5. To Design & Simulate CMOS NAND gate & CMOS NOR gate. 

6. To Design & Simulate 2:1 MUX. 

7. To Design & Simulate CMOS Half adder & CMOS Full Adder. 

8. To Design & Simulate CMOS one bit Comparator using gates. 

9. To Design & Simulate CMOS Even/Odd Parity Generator. 

10. To draw the Layout of a CMOS inverter using L-edit & Simulate it. 

 
Course Outcomes: On successful completion of this course, the students should be 
able: 

 To design logic circuit using CMOS and NMOS technology in S-Edit. 
 To study VTC characteristics and current- voltage characteristics of NMOS 

and CMOS circuits. 
 To simulate the given logic circuit and study its DC, AC and transient 

behaviour using T-SPICE and W-Edit. 
 To draw layout in L-Edit.  
 Write experimental reports and work in a team in professional way. 

 
 



 

 

E16V-613    HDL LAB 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

 
 
 
List of Experiments: 

1. To design all gates using VHDL.  

2. Write VHDL programs for the following circuits,  check the wave forms and 

the hardware generated  

a. half adder     b. full adder  

3. Write VHDL programs for the following circuits,  check the wave forms and 

the hardware generated  

a. multiplexer     b. demultiplexer 

4. Write VHDL programs for the following circuits, check the wave forms and 

the hardware generated  

a. decoder     b. encoder  

5. Write a VHDL program for a comparator and check the wave forms and the 

hardware generated  

6. 6 Write a VHDL program for a code converter and check the wave forms and 

the hardware generated. 

7. Write a VHDL program for a FLIP-FLOP and check the wave forms and the 

hardware generated  

8. Write a VHDL program for a up/down counter and check the wave forms and 

the hardware generated  

9. Write a VHDL program for a mod-n counter and check the wave forms and 

the hardware generated  

10. Write VHDL programs for the following circuits check the wave forms and 

the hardware generated  

a. Storage register    b. Shift register  

11. Write a VHDL program for ALU of microcomputer and check the wave forms 

and the hardware generated. 

12. Write a Verilog program to implement half/full adder and check the waveform 

generated.  

13. Write verilog programs for the following circuits,  check the wave forms and 



 

 

the hardware generated  

a. multiplexer  b. demultiplexer  c. encoder  d. decoder 

14. Write a Verilog program for a FLIP-FLOP and check the wave forms 

and the hardware generated. 

15. To implement any three (given above) on FPGA/CPLD kit. 

 
Course Outcomes: On successful completion of this course, the students should be 
able to: 

 Develop VHDL code for basic gates. 
 Create VHDL code for various combinational circuits using different 

statements.  
 Create VHDL code for various sequential circuits using different statements. 
 Develop VHDL code for ALU of microcomputer. 
 Implement basic gates, combinational circuits & sequential circuits on 

FPGA/CPLD kit.    
 Write experimental reports and work in a team in professional way. 



 

 

E16V--602  ANALOG VLSI DESIGN 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 

COURSE OBJECTIVE 
1. To learn about MOS/BJT analog processing. 
2. To learn about the designing of single stage amplifiers. 
3. To learn about the multistage amplifiers design parameters. 
4. To learn about the current mirrors 
5. To learn about the operational amplifiers designing procedure. 
6. To learn about the A to D converters. 
7. To learn about the switched capacitors circuits 

 

SYLLABUS 
Small Signal & large signal Models of MOS & BJT transistor. Analog MOS Process 
 
MOS & BJT Transistor Amplifiers : Single transistor Amplifiers stages: Common 
Emitter, Common base, Common Collector, Common Drain, Common Gate & 
Common Source Amplifiers 
 
Multiple Transistor Amplifier stages: CC-CE, CC-CC, & Darlington configuration, 
Cascode configuration, Differential Amplifiers: Differential pair & DC transfer 
characteristics. 
 
Current Mirrors, Active Loads & References  
Current Mirrors: Simple current mirror, Cascode current mirrors, Widlar current 
mirror, Wilson Current mirror, etc. Active loads, Voltage & current references. 
Analysis of Differential Amplifier with active load, supply and temperature 
independent biasing techniques, Frequency Response. 
 
Operational Amplifier: Applications of operational Amplifier, theory and Design; 
Definition of Performance Characteristics; Design of two stage MOS Operational 
Amplifier, two stage MOS operational Amplifier with cascodes, MOS telescopic-
cascode operational amplifiers, MOS Folded-cascode operational amplifiers, 
Frequency response & compensation. 
 
Nonlinear Analog Circuits:  
Digital-to-Analog (D/A) and Analog-to-Digital (A/D) Converters, Voltage controlled 
oscillator, Comparators, Phase Locked Loops (PLL) 
 
OTA & Switched Capacitor filters 
OTA Amplifiers. Switched Capacitor Circuits and Switched Capacitor Filters. 
 



 

 

 

COURSE OUTCOME 
1. Student will be able learn about analog signal processing through MOS/BJT 

devices. 
2. Student will be able to identify the design procedure of single stage and 

multistage amplifier for for analog octagon design with minimum power and 
area. 

3. Student will be able to investigate/identify about the analog octagon design 
parameters for any design.  

4. Students can design the multi bit analog to digital converters with variable 
performances and switched capacitor circuits (as per the requirement/ with 
latest technology nodes). 

5. Understanding the design process of current mirrors and OPAMP circuits. 
 

TEXT BOOKS 
 
1. Paul B Gray and Robert G Meyer, “Analysis and Design of Analog Integrated 

Circuits”.  

2. R Gregorian and G C Temes, Analog MOS Integrated Circuits for Signal 
Processing, John Wiley, 1986.  

3. Allen and Holberg , “CMOS Analog Circuit Design” oxford University Press  

  
References:  
1. D. A. Johns and Martin, Analog Integrated Circuit Design, John Wiley, 1997.  

2. R Gregorian and G C Temes, Analog MOS Integrated Circuits for Signal 
Processing, John Wiley, 1986.  

3. Behzad Razavi, “Principles of data conversion system design”, S.Chand 
and company Ltd, 2000. John Wiley 
 

4. Kenneth R. Laker, Willy M.C. Sensen, “ Design of Analog Integrated circuits and 
systems”, McGraw Hill, 1994. 



 

 

E16V-604  IC FABRICATION TECHNOLOGY 
 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 

COURSE OBJECTIVE 
1. To study Clean room and safety requirements, Wafer cleaning processes and 

wet chemical etching techniques. 
2. To learn Solid State diffusion modelling and technology,Ion Implantation 

modelling, technology and damage annealing. 
3. To study Kinetics of Silicon dioxide growth both for thick, thin and ultrathin 

films. Oxidation technologies in VLSI and ULSI. 
4. To study Photolithography, E-beam lithography and newer lithography 

techniques for VLSI/ULSI. 
5. To learn CVD techniques for deposition of polysilicon, silicon dioxide, silicon 

nitride and metal films, Epitaxial growth of silicon. 
6. To study Evaporation and sputtering techniques, Failure mechanisms in metal 

interconnects,Multi-level metallisation schemes. 
 

SYLLABUS 

 
Environment for VLSI Technology : Clean room and safety requirements. Wafer 
cleaning processes and wet chemical etching techniques. 
 
Impurity incorporation: Solid State diffusion modelling and technology; Ion 
Implantation modelling, technology and damage annealing; characterisation of 
Impurity profiles. 
 
Oxidation : Kinetics of Silicon dioxide growth both for thick, thin and ultrathin films. 
Oxidation technologies in VLSI and ULSI; Characterisation of oxide films; High k 
and low k dielectrics for ULSI. 
 
Lithography : Photolithography, E-beam lithography and newer lithography 
techniques for VLSI/ULSI; Mask generation. 
 
Chemical Vapour Deposition techniques 
polysilicon, silicon dioxide, silicon nitride 
silicon; modelling and technology. 

 
: CVD techniques for deposition of and 
metal films; Epitaxial growth of 



 

 

 
Metal film deposition : Evaporation and sputtering techniques. Failure mechanisms 
in metal interconnects; Multi-level metallisation schemes. 
 
Plasma and Rapid Thermal Processing: PECVD, Plasma etching and RIE 
techniques; RTP techniques for annealing, growth and deposition of various films for 
use in ULSI. 
  
Recent Trends in Fabrication, Process integration for NMOS, CMOS and Bipolar 
circuits; Advanced MOS technology. 
 

COURSE OUTCOME 
At the end of the course the students shall be able to: 

 Understand the environment conditions for VLSI technology and study of various 
etching techniques. 

 Understand the modeling for solid state diffusion, ion implantation and oxidation 
technology in VLSI. 

 Understand various lithographic, processes, and CVD techniques.  
 Understand the metal film deposition and rapid thermal processing. 
 Understand the process integration to MOS and bipolar circuits. 

 

TEXT BOOKS 
 

1. S.K. Ghandhi, VLSI Fabrication Principles, John Wiley Inc., New York, 1994(2nd 
Edition).  

2. S.M. Sze (Ed), VLSI Technology, 2nd Edition, McGraw Hill, 1988.  

3. Plummer, Deal , Griffin “Silicon VLSI Technology: Fundamentals, Practice & 
Modeling” PH, 2001.  

4. P. VanZant , “Microchip Fabrication”, 5th Edition, MH , 2000.  

 



 

 

E16V-606  EMBEDDED SYSTEM DESIGN-II 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 
 Total : 100 
 Duration of Exam : 3 Hrs. 
COURSE OBJECTIVES: 

 To introduce the students about PIC Microcontroller Architecture 
 To introduce the students about PIC Hardware 
 To introduce the students about Programming with PIC 
 To introduce the students about Hardware Interfacing 
 To introduce the students about ARM Processor Fundamentals 

 
SYLLABUS 

 
THE PIC MICROCONTROLLER ARCHITECTURE 
CPU, ALU , Data Movement, The Program Counter and Stack, Reset , Interrupts, 
Architecture Differences, Mid-Range instruction Set 
 
PIC HARDWARE FEATURES 
Power Input and Decoupling , Reset, Watchdog Timer, System Clock/Oscillators, 
Configuration Registers, Sleep , Hardware and File Registers, Parallel Input Output, 
Interrupts, Prescaler , The OPTION Register , Mid-Range Built-In EEPROM Flash 
Access, TMR1 andTMR2 Serial I/0, Analog I/0, Parallel Slave Port (PSP), External 
Memory Connections , In-Circuit Serial Programming (ISCP) 
 
PROGRAMMING WITH PIC 
Assembly Language Programming, Hex File Format, Code-Protect Features, 
Programming, PIC Emulators 
 
HARDWARE INTERFACING 
Estimating Application Power Requirements, Reset, lnterfacing to External Devices, 
LEDs, Switch Bounce , Matrix Keypads , LCDs, Analog I/O, Relays and Solenoids, 
DC and Stepper Motors, Servo Control Serial Interfaces 
 
ARM PROCESSOR FUNDAMENTALS 
Registers, State and Instruction Sets, Pipeline, Memory Management, Introduction to 
the ARM Instruction Set 
 
COURSE OUTCOME 

 Understand about PIC Microcontroller Architecture 
 Understand about PIC Hardware 
 Understand about Programming with PIC 
 Understand about Hardware Interfacing 
 Understand about ARM Processor Fundamentals 

 
TEXT BOOKS 

1. Programming and customizing PIC microcontroller- Myke Predko, Mc- Graw Hill.  
2. John.B. Peatman, “Design with PIC Micro controller”, Pearson Education, 2003.  
3. Steave Furber, “ARM system – on – chip architecture” Addison Wesley, 2000.  



 

 

E16V-608A  ASICs and FPGA 
 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

COURSE OBJECTIVES 
 To study the concept of ASICs & FPGAs, logistics of ASICs, FPGAs and its 

economics  
 To study the hardware description languages, Logic design Review, Behaviour, 

dataflow, structural modeling, control statements, FSM modeling 
 To study the CMOS structure, Classical, CMOS (Deep Sub-micron), ASIC 

Methodologies  
 To study the fabrication of MOSFET, Design methodologies, design for testability.  
 To study the concept of FPGA, Programmable logic FPGA, Configuration logic 

blocks, Function Generator, ROM implementation, RAM implementation, time 
skew buffers, FPGA Design tools, Network-on-chip, Adaptive System-on-chip, 
AES ASIC Implementation, Advanced FPGA Design  

 To study the logic synthesis, Fundamentals, logic synthesis with synopsis, physical 
design compilation, simulation, implementation. Floor planning and placement, 
Commercial EDA tools for synthesis.  

 To study the concept of testing, Advanced interconnects and testing techniques 

 
SYLLABUS 

 
Introduction: course outline, logistics introduction to ASICs, FPGAs, economics 
 
HDL: Logic design Review, Behavior, dataflow, structural modeling, control 
statements, FSM modeling 
 
CMOS Review: Classical, CMOS (Deep Sub-micron), ASIC Methodologies 
 
Fabrication of MOSFET: MOS Transistor, Design methodologies, design for 
testability. 
 
FPGA: Programmable logic FPGA, Configuration logic blocks, Function Generator, 
ROM implementation, RAM implementation, time skew buffers, FPGA Design 
tools, Network-on-chip, Adaptive System-on-chip, AES ASIC Implementation, 
Advanced FPGA Design 
 
Logic synthesis: Fundamentals, logic synthesis with synopsis, physical design 
compilation, simulation, implementation. V Floor planning and placement, 
Commercial EDA tools for synthesis. 
 
Testing: Advanced interconnects and testing techniques 
 



 

 

COURSE OUTCOME 
At the end of the course the students shall be able to: 

 Understand the concept of Application specific & field programmable 
integrated circuits. Understand the concept of FPGA, implementation of 
various digital circuits using FPGA, FPGA design flow. 

 Understand the HDL & design of various digital circuits using different style 
of modeling. 

 Understand the concept of CMOS, its current voltage characteristics & various 
ASIC methodologies. Design of various types of MOSFETs using different 
fabrication techniques. 

 Understand the circuit partitioning, floor planning and placement algorithms 
& use of these algorithms to design an IC. 

 Understand the concept of testing, various techniques and interconnects 

TEXT BOOKS 
 

1. Bushnell and Agarwal “Essentials of Electronic Testing” KLUWER 
Academic Publishers.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
E16V-608B  CAD SYSTEM ENVIRONMENT 
 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
Course Objectives: 

 To introduce the students about the basic concepts of Operating System 

 To introduce the students about the commands of Unix and Linux 

 To introduce the students about SUN OS and Windows NT,XP Environment 

 To make the students familiar with PVM 

SYLLABUS 
Basic Concept of Operating System: Evolution of operating system, fundamental of 
operating system functions, multiprogramming, multiprocessing, time sharing systems 
and real time systems. 
 
Linux : Brief History , Linux Distributions , Using the Emacs Editor , Using the vi 
Editor , Using the Pico Editor , Introduction to Users and Groups Essentials of 
Effective User, Group, and Password Management , Introduction to the Linux Kernel 
,Using Kernel Modules ,Compiling the Linux Kernel ,Installing the Linux Kernel . File 
System , Disk Geometry 
 
UNIX: Familiarity with different shells, UNIX Utilities like tar, make, yacc, lex, lint, 
debugger etc. Programming Tools: Perl, tcl/ tk File formats .tgz, .tar, X-term 
environment 
 
SUN OS: The Solaris Operating Environment, Specific Features, Solaris Web Start 
Wizards, DHCP, Web-based enterprise management, Solaris Management Console, 
role-based access control (RBAC), Sun Management Center, Solaris Volume 
Manager, Solaris Resource Manager, Solaris Bandwidth Manager, Extensive Linux 
Compatibility 
 
Windows NT, Win 8/10 Environment 
 
Familiarity with PVM: creating a parallel virtual environment, initiating server and 
daemons, PVM library routines, XPVM 
 
Course Outcomes: At the end of the course the students shall be able to: 

 Understand the basic concepts of Operating System and apply the programming skills 
for real time systems. 

 Understand the commands of Unix and Linux 
 Understand about SUN OS and Windows NT,XP Environment 
 Familiarization with PVM, XPVM library routine tool and parallel internal environment. 



 

 

E16V-608C    CAD for VLSI 
 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
Course Objectives: 

 To introduce the students about VLSI design methodologies and supporting CAD 
environment  

 To introduce the students about Schematic editors, Layout Analysis and Simulation  

 To introduce the students about testing ICs and fault diagnosis 

 To introduce the students about PLA testing and Memory testing 

 To introduce the students about recent topics in CAD-VLSI 

Syllabus 
 
Introduction to VLSI design methodologies and supporting CAD environment. 
 
Schematic editors: Parsing: Reading files, describing data formats, Graphics & 
Plotting Layout. Layout Editor: Turning plotter into an editor. Layout language: 
Parameterized cells, PLA generators, Introduction to Silicon compiler, Datapath. 
Compiler, Placement & routing, Floor planning. 
 
Layout Analysis: Design rules, Object based DRC, Edge based layout operations. 
Module generators. 
 
Simulation: Types of simulation, Behavioral simulator, logic simulator, functional 
simulator & Circuit simulator. 
 
Simulation Algorithms: Compiled code and Event-driven. Optimization Algorithms: 
Greedy methods, simulated annealing, genetic algorithm and neural models. 
 
Testing ICs: Fault simulation, Aids for test generation and testing. Computational 
complexity issues: Big Oh and big omega terms. 
 
Recent topics in CAD-VLSI: Array compilers, hardware software co-design, high-
level synthesis tools and VHDL modeling. 
 

Course Outcomes: At the end of the course the students shall be able to: 
 Understand about VLSI design methodologies and supporting CAD environment  

 Understand about Schematic editors, Layout Analysis and Simulation on 
functional  

 Testing ICs and fault diagnosis with computational uses. 



 

 

 Understand about PLA testing and Memory testing and get familiar with high level 
synthesis tool & VHDL modeling. 

TEXT BOOKS 
  
1. Trimburger,” Introduction to CAD for VLSI”, Kluwer Academic publisher, 2002  

2. Naveed Shervani, “Algorithms for VLSI physical design Automation”, Kluwer 
Academic Publisher, Second edition.  

 
 
 
 
 



 

 

 
E16V 610    ANALOG VLSI LAB 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 
    

1.  (A)  Design and simulate the characteristics of NMOS for different value of Vgs 

& Vds . Calculate current for unit size device at 180nm technology. 

(B)  Design and simulate the transconductance of device with overdrive signal 

and aspect ratio of the device. Plot the transfer characteristics of NMOS . Repeat 

exercise for PMOS device. 

2. Design and simulate the parasitic components of NMOS and PMOS for 180nm 

technology node &validation of mathematical and simulation result when device 

is operating in different regions. 

3. Design and simulate the performance of common source configuration with 

resistive load and diode connected load. Find out various parameters: (a)Input 

and Output resistance (b)Gain using transient and DC analysis. Verify analytical 

versus simulation. 

4. Design and simulate the performance of common source amplifier, for 

bandwidth using 180nm technology node and how it can be further improved. 

Explain in detail and also find its output resistance. 

5. Design and simulate the characteristics of various current mirrors (Basic , 

Wilson, Improved , Cascode) using 180nm technology. And calculate the output 

resistance for each. 

6. Design and simulate the switching times of various logic gates for 180nm , 

130nm and 100nm technology node. 

7. Deign and simulate the characteristics of differential amplifier with different 

nodes. 

8. Design and simulate and validate the mathematical model for gain , input and 

output impedance for Push –Pull amplifier. 

 
Course Outcomes: On successful completion of this course, the students should be able 
to: 

 Design and simulate NMOS, PMOS and CMOS at 180nm, 130nm and 100 nm 
technology. 

 Design and simulate various amplifiers (CS, differential, push-pull, etc) using 
CMOS technology . 



 

 

 Find various parameters like power consumption, delay, input and output 
resistance of the given logic circuit. 

 Simulate various current mirror circuits using 180nm technology. 
 

 
 
 
 
 



 

 

E16V 612   Embedded System Lab –II 
 
L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

 

1. Write a program to add two 8 bit numbers using direct addressing mode. 

2. Write a program to add two 8 bit numbers using indirect addressing mode. 

3. Write a program to subtract two 8 bit numbers using direct and indirect 

addressing mode. 

4. Write a program to find 1’s complement of a number using PIC microcontroller. 

5.  Write a program to find 2’s complement of a number using PIC microcontroller. 

6. Write a program to move a block of data using PIC. 

7. Write a program to multiply two numbers. 

8. Write a program to divide two numbers. 

9. Write a program to generate a square wave. 

10. Write a program to generate 2 sec delay using PIC. 

 
Course Outcomes: On successful completion of this course, the students should be able 
: 

 To perform basic operations (addition, subtraction, multiplication and division) 
on two numbers using PIC microcontroller. 

 To find 1’s and 2’s complement of a number using PIC microcontroller. 
 To generate delay using PIC microcontroller. 
 To move a block of data using PIC microcontroller. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
E16V-701  ADVANCED DIGITAL SIGNAL PROCESSING 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

COURSE OBJECTIVES 
1. To analyze of different type of signals and systems. 
2. To analyze the DFFT and DFT and their properties, fast fourier transform (FFT), 

decimation in time algorithm, decimation in frequency algorithm. 
3. To understand the use of sampling and reconstruction. To understand the use of 

z-transform in discrete time systems. 
4. To analyze the different types of structures of FIR and IIR  systems. To design 

IIR filters, design of FIR using windows, properties of FIR filters. 
5. To Describe the effects of finite word lengths and  truncation and rounding in 

digital signal processing for IIR and FIR filters. 
 

SYLLABUS 

 
1. Introduction of DSP: Introduction to Signal Processing, Discrete Linear 
Systems, superposition Principle, Unit-Sample response, stability & causality 
Criterion.  

 
2. Fourier Transform & inverse Fourier transform: Frequency domain design of 
digital filters, Fourier transform, use of Fourier transform in Signal processing. The 
inverse fourier transform, Sampling continuous function to generate a sequence, 
Reconstruction of continuous -time signals from Discrete-time sequences.  

 
3. DFT & FFT & Z transform with Applications: Discrete Fourier transform, 
properties of DFT, Circular Convolution, Fast Fourier Transform, Realizations of OFT. 
The Ztransform, the system function of a digital filter, Digital Filter implementation 
from the system function, the inverse Z- transform, properties & applications, Special 
computation of finite sequences, sequence of infinite length & continuous time signals, 
computation of fourier series & time sequences from spectra.  

 
4. Digital Filter Structure & Implementation: Linearity, time- invariance & 
causality, the discrete convolution, the transfer function, stability tests, steady state 
response, Amplitude & Phase characteristics, stabilization procedure, Ideal LP Filter, 
Physical reliability & specifications.FIR Filters, Truncation windowing & Delays, 
design example, IIR Filters:  Review of design of analog filters & analog frequency 
transformation. Digital frequency transformation. Design of LP filters using impulse 
invariance method, Bilinear transformation, Phase equalizer, digital all pass filters.  
 
5. Implementation of Filters: Realization block diagrams, Cascade & parallel 
realization, effect of infinite-word length, transfer function of degree 1&2, Sensitivity 



 

 

comparisons, effects of finite precision arithmetic on Digital filters.  

 
COURSE OUTCOMES: 

At the end of the course the students will be able to: 

 Analyze of different type of signals and systems. 
 Analyze the DTFT and DFT and their properties, fast fourier transform (FFT), 

decimation in time algorithm, decimation in frequency algorithm. 
 Understand the use of sampling and reconstruction. Understand the use of z-

transform in discrete time systems. 
 Analyze the different types of structures of FIR and IIR systems. Design IIR filters, 

design of FIR using windows, properties of FIR filters. 
 Describe the effects of finite word lengths and  truncation and rounding in digital 

signal processing for IIR and FIR filters 
 

TEXT BOOKS 
 
1  Alam V. Oppenheim & Ronald W. Schafer, "Digital Signal Processing" HI. 2 JG 
Proakis, "Digital Signal Processing", (PHI) 3rd Edition.  
REFERENCE BOOKS  
I. Rabiner & Gold, "Theory & application of digital Signal Processing", PHI 1992. 2. 
Roman kuc, "Introduction to Digital Signal Processing," McGraw hill Edition. 



 

 

E16V-703   NANOTECHNOLOGY 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

COURSE OBJECTIVE 
1. To learn basic crystallography, Crystals and their imperfections, Diffusion, 

Nucleation and crystallization, Phase transformations. 
2. To study various physical properties of materials, Density of states, Coulomb        

blockade, Kondo effect, Quantum Hall Effect. 
3. To study various types of Nanostructures, Properties of Nanomaterials,            

applications of Nano structures. 
4. To learn the Characterization of Nanomaterials.   

SYLLABUS 
Unit - I Atomic structure  
Basic crystallography, Crystals and their imperfections, Diffusion, Nucleation and 
crystallization, Metals, Semiconductors and Insulators, Phase transformations, 
Ceramic materials. 
 
Unit – II  Physical Properties of Materials  
Electrical and Thermal properties, Optical properties of materials, Magnetic 
properties of materials, Density of states, Coulomb blockade, Kondo effect, Hall 
effect, Quantum Hall Effect. 
 
Unit – III Nanostructures  
Introduction to Nanotechnology, Zero dimensional nanostructures – Nano particles, 
One dimensional nanostructures – Nano wires and Nano rods, Two dimensional 
nanostructures – Films, Special nano materials, Nano structures fabricated by 
Physical Techniques, Properties of Nanomaterials, Applications of Nano structures, 
Basics of Nano Electronics. 
 
Unit – IV Characterization of Nanomaterials  
SPM Techniques – Scanning Tunneling Microscopy, Atomic Force Microscopy, 
Magnetic Force Microscopy, Electron Microscopy – Scanning Electron Microscope, 
Transmission Electron Microscope 
 

COURSE OUTCOMES 
At the end of the course the students shall be able to: 

1. Understand atomic structure, diffusion, nucleation and crystallization of 
materials.  

2. Understand the physical properties of materials, coulomb blockade and hall 
effect. 

3. Understand the fundamental of nanostructures and nanoelectronics 
4. Understand the fundamental of various characterization techniques like STM, 

SEM, TEM and AFM. 



 

 

TEXT BOOKS/ REFERENCE BOOKS ; 

1.Introduction to solid state Physics: C.Kittel 
2. Introduction to theory of solids: H.M. Roenberg 
3. Physics and Chemistry of materials: Joel I. Gersten 
4.Handbook of Nanotechnology: Bharat Bhushan(springer) 



 

 

 
 
E16V-705A   VLSI ARCHITECTURES 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
Course Objectives: 

 To introduce the students about parallel computer models 

 To introduce the students about Program and network properties 

 To introduce the students about System Interconnect Architectures 

 To introduce the students about Advanced processors and Pipelining 

 To introduce the students about Memory Hierarchy Design 

 To introduce the students about Multiprocessor architectures and Scalable point 
– point interfaces 

SYLLABUS 
Parallel computer models:  
The state of computing, Classification of parallel computers, Multiprocessors and 
multicomputers, Multivector and SIMD computers. 
 
Program and network properties:  
Conditions of parallelism, Data and resource Dependences, Hardware and software 
parallelism, Program partitioning and scheduling, Grain Size and latency, Program 
flow mechanisms, Control flow versus data flow, Data flow Architecture, Demand 
driven mechanisms, Comparisons of flow mechanisms 
 
System Interconnect Architectures:  
Network properties and routing, Static interconnection Networks, Dynamic 
interconnection Networks, Multiprocessor system Interconnects, Hierarchical bus 
systems, Crossbar switch and multiport memory, Multistage and combining network. 
 
Advanced processors:  
Advanced processor technology, Instruction-set Architectures, CISC Scalar 
Processors, RISC Scalar Processors, Superscalar Processors, VLIW Architectures, 
Vector and Symbolic processors 
 
Pipelining:  
Linear pipeline processor, nonlinear pipeline processor, Instruction pipeline Design, 
Mechanisms for instruction pipelining, Dynamic instruction scheduling, Branch 
Handling techniques, branch prediction, Arithmetic Pipeline Design, Computer 
arithmetic principles, Static Arithmetic pipeline, Multifunctional arithmetic pipelines 
 
Multiprocessor architectures:  
Symmetric shared memory architectures, distributed shared memory architectures, 
models of memory consistency, cache coherence protocols (MSI, MESI, MOESI), 



 

 

scalable cache coherence, overview of directory based approaches, design challenges 
of directory protocols, memory based directory protocols, cache based directory 
protocols, protocol design tradeoffs, synchronization,  
 
Reconfigurable Computing: Motivation, architectures, static and dynamic 
reconfiguration, reconfiguration costs and models, building blocks of programmable 
logic devices. Computational models of reconfigurable computing systems. 
 
1.Kai Hwang, “Advanced computer architecture”; TMH. 
2.D. A. Patterson and J. L. Hennessey, “Computer organization and design,” Morgan 

Kaufmann, 2nd Ed.  
References: 
1. J.P.Hayes, “computer Architecture and organization”; MGH. 
2. Harvey G.Cragon,”Memory System and Pipelined processors”; Narosa Publication. 
3. V.Rajaranam & C.S.R.Murthy, “Parallel computer”; PHI. 
4. R.K.Ghose, Rajan Moona & Phalguni Gupta, “Foundation of Parallel Processing”; 

Narosa Publications. 
5. Kai Hwang and Zu, “Scalable Parallel Computers Architecture”; MGH. 
6. Stalling W, “Computer Organisation & Architecture”;PHI. 
7. D.Sima, T.Fountain, P.Kasuk, “Advanced Computer Architecture-A Design space 

Approach,”Addison Wesley,1997. 
8. M.J Flynn, “Computer Architecture, Pipelined and Parallel Processor Design”; 

Narosa Publishing. 
 

Course Outcomes: At the end of the course the students shall be able to: 

 Understanding of a substantial body of knowledge of design methodologies and 
techniques applicable to VLSI technology.   

 Application of knowledge together with a practical understanding of how 
efficiently various architectures function. 

 Advance the knowledge and understanding of current developments in VLSI 
technology 

 To introduce the key concepts of hardware/software communication to make trade-
offs between the flexibility and the performance of a digital system. 

 Students will gain design and implementation experience with case studies. 



 

 

E16V-705B   EMBEDDED CONTROL SYSTEM 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 

Course Objectives: 
 To introduce the students about Input Output Interfacing 

 To introduce the students about design and interfacing of ADC and DAC 

 To introduce the students about Asynchronous serial communication 

 To introduce the students about interfacing of sensors and LCD 

 To introduce the students about time-based measurements 

SYLLABUS 
INTRODUCTION  
Controlling the hardware with software – Data lines, Address lines, Ports – 
Schematic representation – Bit masking – Programmable peripheral interface – 
Switch input detection – 74 LS 244 
 
INPUT-OUTPUT DEVICES 
Keyboard basics – Keyboard scanning algorithm – Multiplexed LED displays – 
Character LCD modules, LCD module display, Configuration – Time-of-day 
clock – Timer manager - Interrupts - Interrupt service routines, IRQ, ISR, 
Interrupt vector or dispatch table multiple-point - Interrupt-driven pulse width 
modulation. 
 
D/A AND A/D CONVERSION 
R 2R ladder - Resistor network analysis - Port offsets - Triangle waves analog vs. 
digital values - ADC0809 – Auto port detect - Recording and playing back voice - 
Capturing analog information in the timer interrupt service routine - Automatic, 
multiple channel analog to digital data acquisition. 
 
ASYNCHRONOUS SERIAL COMMUNICATION 
Asynchronous serial communication – RS-232, RS-485 – Sending and receiving 
data – Serial ports on PC – Low-level PC serial I/O module, Buffered serial I/O. 
 
 
CASE STUDIES: EMBEDDED C PROGRAMMING 
 
Multiple closure problems – Basic outputs with PPI – Controlling motors – Bi-
directional control of motors – H bridge – Telephonic systems – Stepper control – 
Inventory control systems. 
 

Course Outcomes: At the end of the course the students shall be able to: 
 Understand about Input Output Interfacing 



 

 

 Understand about design and interfacing of ADC and DAC 

 Understand about Asynchronous serial communication 

 Understand about interfacing of sensors and LCD 

 Understand about time-based measurements 

 

TEXT BOOKS: 
1. Jean J. Labrosse, “Embedded Systems Building Blocks: Complete and Ready-

To-Use Modules in C”, The publisher, Paul Temme, 2003.  

2. Ball S.R., „Embedded microprocessor Systems – Real World Design‟, Prentice 
Hall, 2001.  

 
REFERENCE BOOKS: 

1. Herma K, “Real Time Systems – Design for distributed Embedded 
Applications”, Kluwer Academic, 2003.  

2. Daniel W. Lewis, “Fundamentals of Embedded Software where C and 
Assembly meet”, PHI, 2002.  



 

 

E16V-705C   MIXED SIGNAL EMBEDDED SYSTEM 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To introduce the students about System Design 

 To introduce the students about design of ADC and DAC 

 To introduce the students about PLL and its applications 

 To introduce the students about interfacing of sensors and LCD 

 To introduce the students about time-based measurements 

SYLLABUS 
 
INTRODUCTION TO SYSTEM DESIGN 
 
Dynamic Range, Calibration, Bandwidth, Processor Throughput, Avoiding Excess 
Speed , Other System Considerations, Sample Rate and Aliasing 
 
DAC & ADC  
Introduction - Nyqusist rate converters – Over sampling converters - 
Pipelined/parallel converters - High speed ADC design, High speed DAC design and 
Mixed signal design for radar application - ADC and DAC modules used for LIGO. 
 
PLL  
Introduction - Frequency Synthesizers - Design of PLL and Frequency Synthesizers – 
PLL with voltage driven oscillator – PLL with current driven oscillator – ETPLL – 
PLL synthesizer oscillator by MC14046B 
 
SENSOR INTERFACING  
Sensors, Sensor Types , Amplifier Design , Interfacing of Temperature, Pressure, 
Displacement Transducer in Embedded System Environment 
 
LCD AND INFRA RED  
LCD Fundamentals, Response Time, Temperature Effects, Connection Methods, 
Different types of LCD Panels, Static Waveforms, Infra Red Detection and 
Transmission 
 
TIME-BASED MEASUREMENTS  
Measuring Period versus Frequency, Mixing, Voltage-to-Frequency Converters, 
Clock Resolution and Range, Extending Accuracy with Limited Resolution 
 
Course Outcomes: At the end of the course the students shall be able to: 

 To introduce the students about System Design 

 To introduce the students about design of ADC and DAC 



 

 

 To introduce the students about PLL and its applications 

 To introduce the students about interfacing of sensors and LCD 

 To introduce the students about time-based measurements 

TEXT BOOKS: 
1. Analog Interfacing to Embedded Microprocessors Real World Design, Stuart 

Ball.  

2. Breems, “Continuous-Time Sigma Delta Modulations for A/D Conversion”,. 
Kluwer, 2002.  

 
REFERENCE BOOKS: 

1. Allen, “CMOS Analog Circuit Design”, Oxford, 2005.  

2. Behzad Razavi, “Design of Analog CMOS integrated circuit”, Tata McGraw Hill, 
2004.  

2. Michelle Steyaert, “Analog Circuit Design”, Kluwer, 2003.  

3. Gray & Meyer, Analysis and Design of Analog Integrated Circuits, Wiley, 2004.  

4. Baker, CMOS Mixed-Signal Circuit Design, Wiley, 2004. 



 

 

E16V-707A  VLSI TESTING AND DESIGN FOR TESTABILITY 
 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
Course Objectives: 

 To introduce the students about Physical defects and their modeling 

 To introduce the students about Fault Simulation and Test Generation 

 To introduce the students about Random, Exhaustive and Weighted Random Test Pattern 
Generations 

 To introduce the students about PLA testing and Memory testing 

 To introduce the students about Memory testing and Concept of Redundancy 

 To introduce the students about recent trends in VLSI testing 

SYLLABUS 
 
Physical defects and their modeling; stuck at faults; Bridging Faults; Fault collapsing. 
 
Fault Simulation: Deductive, Parallel and Concurrent; Critical Path Tracing. 
 
Test Generation for Combinational Circuits: D-Algorithm, Boolean Difference, 
PODEM, and ATPG. 
 
Random, Exhaustive and Weighted Random Test Pattern Generations, Aliasing and its effect 
on Fault coverage. 
 
PLA Testing: cross-point Fault Model, Test Generation, 
 
Memory testing: Permanent Intermittent and Pattern Sensitive Faults; Delay Faults and 
Hazards; Test Generation Techniques; 
 
Test Generation for Sequential Circuits. 
 
Scan Design. Scan path and LSSD, BILBO 
 
Concept of Redundancy, spatial redundancy, Time redundancy 
 
Recent trends in VLSI testing: Genetic Algorithms, Parallel Algorithms, Neural 
networks, nano scale testing 
 
Course Outcomes: At the end of the course the students shall be able to: 

 Understand physical defects and their modeling; stuck at faults; Bridging Faults; Fault 



 

 

collapsing and fault Simulation: Deductive, Parallel and Concurrent and Critical Path 
Tracing. 

 
 Understand Test Generation for Combinational Circuits: D-Algorithm, Boolean 

Difference, PODEM, and ATPG. Random, Exhaustive and Weighted Random 
Test Pattern Generations, Aliasing and its effect on Fault coverage. 

 
 Understand PLA Testing: cross-point Fault Model, Test Generation, Memory testing: 

Permanent Intermittent and Pattern Sensitive Faults; Delay Faults and Hazards; Test 
Generation Techniques; 

 
 Understand Test Generation for Sequential Circuit and Scan Design scan path and 

LSSD, BILBO. 
 

 To understand concept of Redundancy, spatial redundancy, Time redundancy, recent 
trends in VLSI testing: Genetic Algorithms, Parallel Algorithms, Neural networks, 
nano scale testing 

 

TEXT BOOKS 
1. VLSI Testing: digital and mixed analogue digital techniques Stanley L. Hurst 
Pub:Inspec/IEE ,1999 
 



 

 

E16V-707B   LOW POWER VLSI DESIGN 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

Course Objectives: 
 To learn about the need of low power designing 
 To learn about the device scaling and leakage components 
 To learn about SPICE simulation  
 To learn about the leakage control at circuit level 
 To learn about the Leakage control at the architecture level 
 To learn about the clock distribution networks 

Syllabus 
Low power Basics  
Need for low power VLSI chips, Sources of power dissipation on Digital Integrated circuits. 
Emerging Low power approaches. Physics of power dissipation in CMOS devices.  
 
Device & Technology Impact on Low Power  
Dynamic dissipation in CMOS, Transistor sizing & gate oxide thickness, Impact of 
technology Scaling, Technology & Device innovation. 
 
Power estimation  
Simulation Power analysis: SPICE circuit simulators, gate level logic simulation, capacitive 
power estimation, static state power, gate level capacitance estimation, architecture level 
analysis, data correlation analysis in DSP systems. . 
 
Low Power Design  
Circuit level: Power consumption in circuits. Flip Flops & Latches design, high capacitance 
nodes, low power digital cells library  
Logic level: Gate reorganization, signal gating, logic encoding, state machine encoding, 
pre-computation logic  
Low power Architecture & Systems: Power & performance management, switching 
activity reduction, parallel architecture with voltage reduction, flow graph transformation, 
low power arithmetic components, low power memory design.  
Low power Clock Distribution: Power dissipation in clock distribution, single driver Vs 
distributed buffers, Zero skew Vs tolerable skew, chip & package co design of clock 
network  
Algorithm & architectural level methodologies: Introduction, design flow, Algorithmic 
level analysis & optimization, Architectural level estimation & synthesis. 
 
Course Outcomes: At the end of the course the students shall be able to: 



 

 

 Understand of basics of MOS and need of low power design with modeling using 
SPICE CAD and cell based design and verification functionality, timing, power and 
power and parasitic effect in digital ICs. 

 Understand of source of power dissipation in digital IC with system performance and 
reliability. 

 Understand voltage scaling approaches with different design abstraction level and 
characterization of various power consumption models and clocking strategy. 

 Understand of sequential circuits for low power, probalistic analysis BSIM and 
reduction techniques. 

TEXT BOOKS 
1. Gary K. Yeap, “Practical Low Power Digital VLSI Design”, KAP, 2002  

2. Rabaey, Pedram, “Low power design methodologies” Kluwer Academic, 1997  

References: 
1. Kaushik Roy, Sharat Prasad, “Low-Power CMOS VLSI Circuit Design” Wiley,  
2000 



 

 

E16V-707C  ALGORITHM FOR VLSI DESIGN AUTOMATION 
 
L T P  CR Theory : 75 
4  0  0    4 Class Work : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
Course Objectives: 

 To introduce the students about VLSI physical design automation and Fabrication  

 To introduce the students about VLSI automation Algorithms  

 To introduce the students about Floor planning & pin assignment 

 To introduce the students about Global Routing and Detailed routing and compaction 

 
Syllabus 

VLSI physical design automation and Fabrication  
VLSI Design cycle, New trends in VLSI design, Physical design cycle, Design style, 
Introduction to fabrication process, design rules, layout of basic devices 
 
VLSI automation Algorithms:  
Partitioning: problem formulation, classification of partitioning algorithms, Group migration 
algorithms, simulated annealing. 
 
Floor planning & pin assignment: problem formulation, classification of floor planning 
algorithms, constraint based floor planning, floor planning algorithms for mixed block & cell 
design, chip planning, pin assignment, problem formulation, classification of pin assignment 
algorithms, General & channel pin assignment 
 
Placement  
Problem formulation, classification of placement algorithms, simulation base placement 
algorithms, recent trends in placement 
 
Global Routing and Detailed routing: Problem formulation, classification of global routing 
algorithms, Maze routing algorithm, line probe algorithm, Steiner Tree based algorithms, 
performance driven routing  
Detailed routing problem formulation, classification of routing algorithms, introduction to 
single layer routing algorithms, two layer channel routing algorithms, greedy channel routing, 
switchbox routing algorithms. 
 
Over the cell routing & via minimization: two layers over the cell routers, constrained & 
unconstrained via minimization 
 
Compaction: problem formulation, classification of compaction algorithms, one-dimensional 
compaction, two dimension based compaction, hierarchical compaction 
 
Course Outcomes: At the end of the course the students shall be able to: 

 Understand about VLSI physical design automation and Fabrication  



 

 

 Understand about VLSI automation Algorithms  

 Understand about Floor planning & pin assignment 

 Understand about Global Routing and Detailed routing and compaction 

 
 
TEXT BOOKS 
1. Naveed Shervani, “Algorithms for VLSI physical design Automation”, Kluwer  
Academic Publisher, Second edition. 
 
REFERENCES 
1. Christophn Meinel & Thorsten Theobold, “Algorithm and Data Structures for 
2. VLSI Design”, KAP, 2002Rolf Drechsheler : “Evolutionary Algorithm for VLSI”, 

Second edition  
3. Trimburger,” Introduction to CAD for VLSI”, Kluwer Academic publisher, 2002 

 



 

 

E 711 V     ADSP Lab 

L T P  CR External : 35 
0  0  2    1 Internal : 15 

 Total : 50 
 Duration of Exam : 3 Hrs. 

 

 

1. To plot basic signal (Step, Impulse, Ramp, Exponential, Sine and Cosine signal) using 

MATLAB. 

2. To find and plot convolution of to signals using MATLAB. 

3. A)  To generate frequency response of given system using MATAB. 

            B)  To study the frequency response of given function ( ) using MATLAB. 

4. A) To generate the correlation of two signals using MATLAB. 

            B) To generate sine, cosine and exponential function and generate correlation and     

convolution using MATLAB. 

5. To plot and perform FFT and IFFT of sine signal using MATLAB. 

6. To study effect of noise on signal and recover the original signal using MATLAB. 

7. A)  To plot amplitude and phase response of chebyshev filter 1 for analog input using 

MATLAB. 

B)  To plot amplitude and phase response of chebyshev filter 2 for analog input using 

MATLAB. 

8. A)  To plot amplitude and phase response of chebyshev filter 1 for digital input using 

MATLAB. 

B)  To plot amplitude and phase response of chebyshev filter 2 for digital input using 

MATLAB. 

11. A)  To plot amplitude and phase response of butterworth filter for analog input using 

MATLAB. 

B)  To plot amplitude and phase response of butterworth filter for digital input using 

MATLAB. 

12. A)To design FIR low pass filter using rectangular window technique. 

B) To design FIR high pass filter using rectangular window technique. 

C) To design FIR bandpass pass filter using rectangular window technique. 

D) To design FIR bandstop pass filter using rectangular window technique. 

 
Course Outcomes: On successful completion of this course, the students should be able to: 



 

 

 To generate frequency response of given system and given function using MATLAB. 
 To generate sine, cosine and exponential function and generate correlation and     

convolution using MATLAB 
 To plot amplitude and phase response of various filters for digital and analog input 

using MATLAB. 
 To design FIR filters using rectangular window technique. 

 



 

 

GO-705C   SWAMI VIVEKANANDA’S THOUGHTS 
 
L T P  CR External : 75 
0  0  3    4 Internal : 25 

 Total : 100 
 Duration of Exam : 3 Hrs. 

 
 
Course Objectives: 

1. To introduce biography and philosophical thought  of Swami Vivekananda 
2. To present Swami Vivekananda’s views on major religions of the world and 

Universal Religion 
3. To present Swami Vivekananda’ teaching and views on social issues.  

Syllabus 
Unit – 1  
Swami Vivekananda – a Brief biography – Influence of Ramakrishna on Vivekananda – 
Parliament of Religions – Establishment of Ramakrishna mission. 
 
Unit – 2 
Philosophy of Swami Vivekananda -  Nature of Reality ,  Nature of Self , Nature of the 
universe – The doctrine of Maya, Identity of Self and God, Karma Yoga, Raj Yoga , Bhakti 
Yoga, Gyan Yoga. 
 
UNIT-3  
Swami Vivekananda’s observations on major religions of the world (a) Hinduism (b) 
Christianity (c) Islam  
 
Unit - 4 
The concept of Universal Religion and its characteristics – Fundamental unity of all religions 
– acceptance and not tolerance is the principle. 
 
UNIT-5 
Vivekananda and Nationalism – The message of patriotism – spirituality as the basis of 
patriotism, Sociological views of Vivekananda – His views on caste and untouchability - 
status of women – His views on Education – Swami Vivekananda’s concept of Vedantic 
Socialism 
 
Books: 
1. The Complete Works of Swami Vivekananda Vol. 1 to 8 Relevant Chapters. 
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