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B. Tech (Electronics and Communication Engineering)

Program objective:

The main objectives of the B.Tech (ECE) program are to produce students who are technically well prepared for the industries with necessary core knowledge and are able to succeed long-term in engineering/entrepreneurship careers, and who are well prepared for higher studies across India and the abroad.

Our curriculum is developed keeping in mind the latest developments and technologies in major areas such as telecommunications, defense, IT related areas. We also encourage the development of necessary skills for integration of hardware and software components. We believe that many creative inventions may take birth at the boundaries of multi-disciplinary domains, and hence our curriculum is developed revolving around not only professional domains, but also multidisciplinary and allied fields. 

The first two years of this program begins with a set of introductory courses, like Mathematics, physics, English, computer languages, Basic Electronics courses, Signals and Systems including basic communication engineering courses, which provide students with a firm foundation in mathematics, Electronics and Communication Engineering. These courses are equally balanced and supplemented with laboratory courses using state-of-the art Tools.

The last two years of study focuses on the design and analysis of complex systems in the fields of both electronics and Communications. In addition, students have been provided with options to take courses from other streams from a pool of Open and Professional Electives. These advanced courses give broad opening for research and help them to choose specialization in their higher studies. A generous allotment of open electives allows students to learn foreign languages like French, German, Spanish; and it includes computing with a business focus. 

Having completed this course, a student is prepared to work independently or collectively in the specialized as well as multi-disciplinary domains and for higher studies. 

Vision

To emerge as a globally accepted institution of higher learning aiming at achieving excellence in the disciplines of technical, scientific, management, humanities and social sciences through high quality teaching, learning, research, consultancy and extension activities stepped in Indian values and national priorities.

Mission 

To prepare Electronics and Communication Engineering graduates to be a life-long learner with core competence in basic sciences and engineering fundamentals with necessary breadth so that they can succeed in industry or to peruse higher studies or to become a entrepreneur and enabled to design and create novel products required for the society at large by shaping our department as an excellent centre of engineering education. 

Programme Educational Objectives

PEO –A (PREPARATION): To prepare students to excel in postgraduate programmes and to succeed in industry, technical profession through global, rigorous education.
PEO –B (CORE COMPETENCE): To provide students with a solid foundation in mathematical, scientific and engineering fundamentals required to solve electrical and electronics engineering problems and also to pursue higher studies.

PEO –C (BREADTH): To train students with good electrical and electronics engineering breadth so as to comprehend, analyze, design and create innovative products and solutions for the real life problems.

PEO –D (PROFESSIONALISM): To inculcate in students professional and ethical attitude, effective communication skills, teamwork skills, multidisciplinary approach and an ability to relate engineering issues to broader social context.

PEO –E (LEARNING ENVIRONMENT): To provide students with an academic environment aware of excellence, leadership, written ethical codes and guidelines, and the life-long learning needed for a successful professional career as an engineers, scientists, technocrats, administrators and an entrepreneur.

Programme Outcomes 

The Programme Outcomes (POs) of the B.Tech (ECE) programme are listed below:

a. To apply the knowledge on Mathematics, Science and Engineering concepts in Complex Engineering problems.

b. To analyze the complex engineering problems by using the first principles of Mathematics and Engineering fundamentals.

c. To design a component, a system or process to meet the specific needs within the realistic constraints such as economics, environment, ethics, health, safety and manufacturability.

d. To perform investigations, design as well as conduct experiments, analyze and interpret the results to provide valid conclusions.

e. To select and apply appropriate techniques for the design & analysis of systems using modern CAD tools.

f. To offer engineering solutions to societal problems.

g. To understand that the solutions have to be provided taking the environmental issues and sustainability into consideration.

h. To understand professional responsibilities and Ethics.

i. To function effectively either as a member or a leader in a multi disciplinary activities.

j. To communicate effectively to both the peers and the others and give as well receive clear instructions.

k. To apply engineering & management principles in their own / team projects in multidisciplinary environment.

l. Realize the need for lifelong learning and engage them to adopt technological changes.
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ACADEMIC REGULATIONS FOR B.TECH. REGULAR STUDENTS WITH EFFECT FROM THE
ACADEMIC YEAR 2017-18 (A-17)
1.0      Under-Graduate Degree Programme in Engineering & Technology (UGP in E&T)
1.1   SNIST offers a 4-year (8 semesters) Bachelor of Technology (B.Tech.) degree

programme,  under  Choice  Based Credit System (CBCS)  with effect from the academic year 2017-18 in the following branches of Engineering.

	Sl. No.
	Branch

	1. 
	Civil Engineering

	2. 
	Electrical and Electronics Engineering

	3. 
	Mechanical Engineering

	4. 
	Electronics and Communication Engineering

	5. 
	Computer Science and Engineering

	6. 
	Information Technology

	7. 
	Electronics and Computer Engineering

	8. 
	Biotechnology


1.2.
Credits (Semester system from I year onwards)

	Sl.No.
	Type of Subject
	Periods / Week
	Credits

	1
	Theory
	03/04
	03/04

	2
	Practical
	02/03/04       
	01/02

	3
	Engineering drawing - I
	01 L/04D (I year I Sem)  
	03

	4
	Engineering drawing - II


	01 L/02D (I year II Sem)
	02 

	5
	Group Project
	03
	02

	6
	Industry oriented Mini Project
	4 weeks in summer vacation at the end of III year – II sem
	02

	7
	Project  Phase -I
	IV year – I sem
	02

	8
	Technical Paper writing and seminar

 
	Iyear – I sem to IV year II Sem*
	01 each 

	9
	Project Phase – II
	IV year - II Sem  
	12

	10
	Comprehensive Viva Voce - I
	At the end of II, III, IV year - II  Sem* 
	01


*According to the syllabus approved by the Academic Council as per Board of Studies recommendations.

2.0      Eligibility for admission

2.1
Admission to the under merit  rank  obtained  by




graduate programme shall be made either on the basis of the the  qualified  candidate  in  entrance  test  conducted  by  the

Telangana State Government (EAMCET) or the University or on the basis of any other order of merit approved by the University, subject to reservations as prescribed by the government from time to time.

2.2      The medium of instructions for the entire under graduate programme in E&T will be

English only.

3.0      B.Tech. Programme structure
3.1
A student after securing admission shall pursue the under graduate programme in B.Tech. in a minimum period of four academic years (8 semesters), and a maximum period of eight academic years (16 semesters) starting from the date of commencement of first year first semester, failing which student shall forfeit seat in B.Tech course.  However, the student can take two more years for appearing the examinations.
Each semester is structured to provide 24 credits, totaling to 192 credits for the entire

B.Tech. programme.

Each student shall secure 192 credits (with CGPA ≥ 5) required for the completion of the under graduate programme and award of the B.Tech. degree.

3.2      UGC/ AICTE specified definitions/ descriptions are adopted appropriately for various

terms and abbreviations below.

3.2.1   Semester scheme

used in these academic regulations/ norms,


which are listed

Each under graduate programme is of 4 academic years (8 semesters) with the academic year being divided into two semesters of 22 weeks ( 90 instructional days) each, each semester having - ‘Continuous Internal Evaluation (CIE)’ and ‘Semester End Examination (SEE)’. Choice Based Credit System (CBCS) and Credit Based Semester System (CBSS) as  indicated  by  UGC  and  curriculum  /  course  structure  as  suggested  by  AICTE  are followed.

3.2.2   Credit courses
All subjects/ courses are to be registered by the student in a semester to earn credits which shall be assigned to each subject/ course in an L: T: P: C (lecture periods: tutorial periods: practical periods: credits) structure based on the following general pattern.

One credit for one hour/ week/ semester for theory/ lecture (L) courses.

 One credit for two hours/ week/ semester for laboratory/ practical (P) courses or tutorials (T).

Courses like Environmental Science, Professional Ethics, Gender Sensitization lab and other student activities like NCC/NSO and NSS are identified as mandatory courses. These courses will not carry any credits.

3.2.3   Subject Course Classification

All  subjects/  courses  offered



for  the  under  graduate  programme  in  E&T



(B.Tech.  degree

programmes)  are  broadly  classified  as  follows.  The  university  has  followed  almost  all  the guidelines issued by AICTE/UGC.

	S. No.
	Broad Course

Classification
	Course Group/ Category
	Course Description

	1
	Foundation
Courses
(FnC)
	BS – Basic Sciences
	Includes mathematics, physics and chemistry subjects

	2
	
	ES - Engineering

Sciences
	Includes fundamental Engineering subjects

	3
	
	HS – Humanities and

Social sciences
	Includes subjects related to humanities, social sciences and management

	4
	Core Courses
(CoC)
	PC – Professional

Core
	Includes core subjects related to the parent discipline/ department/ branch of Engineering.

	5
	Elective Courses (EℓC)
	PE – Professional

Electives
	Includes elective subjects related to the parent discipline/ department/ branch of Engineering.

	6
	
	OE – Open Electives
	Elective subjects which include inter- disciplinary subjects or subjects in an area outside the parent discipline/ department/ branch of Engineering.

	7
	Core Courses
	Project Work
	B.Tech. project or UG project or UG major project

	8
	
	Industrial training/ Mini- project
	Industrial training/ Internship/ UG Mini-project/ Mini-project

	9
	
	Seminar
	Seminar/ Colloquium based on core contents related to parent discipline/ department/ branch of Engineering.

	10
	Minor courses
	-
	1 or 2 Credit courses (subset of HS)

	11
	Mandatory
Courses (MC)
	-
	Mandatory courses

(non-credit)


4.0     Course registration
4.1      A ‘faculty advisor or counselor’ shall be assigned   to a group of 15 students, who will advise student about the under graduate programme, its course structure and curriculum, choice/option for subjects/ courses, based on their competence, progress, pre-requisites and interest.

4.2      The academic section of the college invites ‘registration forms’ from students before the beginning of the semester through ‘on-line registration’, ensuring ‘date and time stamping’. The on-line registration requests for any ‘current semester’ shall be completed before the commencement of SEEs (Semester End Examinations) of the ‘preceding semester’.

4.3      A student can apply for on-line registration, only after obtaining the ‘written approval’

from faculty advisor/counselor, which should be submitted to the college academic section

through the Head of the Department. A copy of it shall be retained

Department, faculty advisor/ counselor and the student.

with Head of the

4.4      A student may be permitted to register for the subjects/ courses of choice with a total of 24 credits per semester (minimum of 20 credits and maximum of 28 credits per semester and permitted deviation of ± 17%), based on progress and SGPA/ CGPA, and completion of the ‘pre-requisites’ as indicated for various subjects/ courses, in the department course structure and syllabus contents. However, a minimum of 20 credits per semester must be registered to ensure the ‘studentship’ in any semester.

4.5      Choice for ‘additional subjects/ courses’ to reach the maximum permissible limit of 28 credits (above the typical 24 credit norm) must be clearly indicated, which needs the specific approval and signature of the faculty advisor/ counselor.

4.6      If the student submits ambiguous choices or multiple options or erroneous entries during

on-line registration for

the subject(s) / course(s) under a given/ specified course group/

category as listed in the course structure, only the first mentioned subject/ course in that category will be taken into consideration.

4.7      Subject/ course options



exercised through on-line registration are final and cannot be

changed or inter-changed; further, alternate choices also will not be considered. However, if the subject/ course that has already been listed for registration by the  Head of the Department in  a  semester could not be offered  due to  any unforeseen or unexpected reasons, then the student shall be allowed to have alternate choice either for a new subject (subject to offering of such a subject), or for another existing subject (subject to availability of seats). Such alternate arrangements will be made by the head of the department, with due notification and time-framed schedule, within the first week after the commencement of class-work for that semester.

4.8      Dropping of subjects/ courses may be permitted, only after obtaining prior approval from the faculty advisor/ counselor (subject to retaining a minimum of 20 credits), ‘within a period of 15 days’ from the beginning of the current semester.

4.9   
Open electives: The students have to choose one subject each from (OE-I), (OE-II) and (OE-III) from the list of open electives given.  However, the student cannot opt for an open elective subject offered by their own (parent) department, if it is already listed under any category of the subjects offered by parent department in any semester.

4.10
Professional electives: students have to choose five professional electives from the list of professional electives given. However, the students may opt for professional elective subjects offered in the related area.

5.0      Subjects/ courses to be offered
5.1      A typical section (or class) strength for each semester shall be 60.

5.2      A subject/ course may be offered to the students, only if a minimum of 20 students (1/3 of the section strength) opt for it. The maximum strength of a section is limited to 80 (60 + 1/3 of the section strength).

5.3    More  than  one  faculty member  may offer  the  same  subject  in any semester. However, selection of choice for students will be based on - ‘first come first serve basis and CGPA criterion’ (i.e. the first focus shall be on early on-line entry from the student for registration in that semester, and the second focus, if needed, will be on CGPA of the student).

5.4      If more entries for registration of a subject come into picture, then the Head of Department concerned shall decide, whether or not to offer such a subject/ course for two (or multiple) sections.

6.0      Attendance requirements:
6.1      A student shall be eligible to appear for the semester end examinations, if student acquires

a minimum of 75% of

attendance in aggregate of all the subjects/ courses (excluding

attendance  in  mandatory  courses  Environmental  Science,  Professional  Ethics,  Gender

Sensitization Lab, NCC/NSO and NSS) for that semester.

6.2      Shortage of attendance in aggregate up to 10% (65% and above, and below 75%) in each

semester may be condoned by the college academic committee on

genuine and valid

grounds, based on the student’s representation with supporting evidence.
6.3      A stipulated fee shall be payable towards condoning of shortage of attendance.
6.4      Shortage of attendance below 65% in aggregate shall in no case be condoned.
6.5      Students whose shortage of  attendance is  not condoned in  any

semester  are not

eligible to take their end examinations of that semester. They get detained and their registration for that semester shall stand cancelled. They will not be promoted to the

next semester. They may seek re-registration for all  those subjects

registered in that

semester in which student was detained, by seeking re-admission into that semester as and

when offered; in case if

there are any professional electives and/ or open electives, the

same may also be re-registered if offered. However, if those electives are not offered in later semesters, then alternate electives may be chosen from the same set of elective subjects offered under that category.

6.6      A student fulfilling the



attendance requirement in  the present semester shall not be

eligible for readmission into the same semester.

7.0      Academic requirements
The following academic requirements have to be satisfied, in addition to the attendance requirements mentioned in item no.6.
7.1      A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course, if student secures not less than 35% marks (26 out

of 75 marks) in the semester end examination, and a minimum of 40% of marks in the

sum  total  of  the  CIE

(Continuous  Internal  Evaluation)  and  SEE

(Semester  End

Examination) taken together; in terms of letter grades, this implies securing ‘C’ grade or above in that subject/ course.

7.2
A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to UG mini-project and seminar, if student secures not less than 40% marks (i.e. 40 out of 100 allotted marks) in each of them. The student would be treated as failed, if student (i) does not submit a report on UG mini-project, or does not make a presentation of the same before the evaluation committee as per schedule, or (ii) does not present the seminar as required in the IV year I Semester, or (iii) secures less than 40% marks in UG mini-project/ seminar evaluations.

Student may reappear once for each of the above evaluations, when they are scheduled again; if student fails in such ‘one reappearance’ evaluation also, student has to reappear for the same in the next subsequent semester, as and when it is scheduled.

7.3      Promotion Rules
	S. No.
	Promotion
	Conditions to be fulfilled

	1
	First year first semester to first year second semester
	Regular  course  of  study  of  first  year first semester.

	2
	First year second semester to second year first semester
	i.  Regular course of study of first year second semester.

ii.  Must have secured at least 24 credits out of 48 credits i.e., 50% of credits up  to  first  year  second  semester from all the relevant regular and supplementary examinations, whether the student takes those examinations or not.

	3.
	Second  year  first  semester  to second year second semester
	Regular course of study of second year first semester.

	4
	Second  year  second  semester to third year first semester
	i.    Regular course of study of second year second semester.

ii.    Must   have   secured   at   least   58 credits out of 96 credits i.e., 60% of


	
	
	credits up to second year second semester from all the relevant regular and supplementary examinations, whether the student takes those examinations or not.

	5
	Third  year  first  semester  to third year second semester
	Regular course of study of third year first semester.

	6
	Third year second semester to fourth year first semester
	i.    Regular  course  of  study  of  third year second semester.

ii.    Must   have   secured   at   least   86 credits out of 144 credits i.e., 60% of credits up to third year second semester from all the relevant regular and supplementary examinations, whether the student takes those examinations or not.

	7
	Fourth  year  first  semester  to fourth year second semester
	Regular course of study of fourth year first semester.


7.4      A student shall register for all subjects covering 192 credits as specified and listed in the

course structure, fulfills

all the attendance and academic requirements for 192 credits,

‘earn all 192 credits’ by securing SGPA  5.0 (in each semester) and CGPA (at the end of each successive semester)  5.0 to successfully complete the under graduate programme.

7.5      After securing the necessary 192 credits as specified for the successful completion of the entire under graduate programme, the student can avail exemption of two subjects up to 6 credits, that is, one open elective and one professional elective subject or two professional elective subjects for optional drop out from these 192 credits earned; resulting in 186 credits for under graduate programme performance evaluation, i.e., the performance of the student in these 186 credits shall alone be taken into account for the calculation of

‘the final CGPA (at the end of under graduate programme, which takes the SGPA of the IV year II semester into account)’ , and shall be indicated in the grade card of IV year II semester. However, the performance of student in the earlier individual semesters, with the corresponding SGPA and CGPA for which grade cards have already been given will not be altered.

7.6      If a student registers for some more ‘extra subjects’ (in the parent department or other departments/branches of engg.) other than those listed subjects totaling to 192 credits as

specified in the course

structure of his department, the performances

in those ‘ extra

subjects’ (although evaluated and graded using the same procedure as that of the required

192 credits) will not be taken into account while calculating the SGPA and CGPA. For such ‘extra subjects’ registered, % of marks and letter grade alone will be indicated in the grade card as a performance measure, subject to completion of the attendance and academic requirements as stated in regulations 6 and 7.1 – 7.5 above.

7.7      A student eligible to appear in the end semester examination for any subject/ course, but

absent from it or failed (thereby failing to secure ‘C’ grade or above)

may reappear for

that subject/ course in the supplementary examination as and when conducted. In such cases,  CIE assessed earlier for that subject/ course will be carried over, and added to the marks to be obtained in the SEE supplementary examination for evaluating  performance in that subject.

7.8      A student detained in a semester due to shortage of attendance, may be re-admitted when the same semester is offered in the next academic year for fulfillment of
academic  requirements.  The  academic  regulations  under  which  student  has  been

readmitted  shall  be  applicable.  However,  no  grade  allotments  or

SGPA/  CGPA

calculations will be done for the entire semester in which student has been detained.
7.9      A student detained due to lack of credits, shall be promoted to the next academic year only after acquiring the required academic credits. The academic regulations under which student has been readmitted shall be applicable to him.

8.0      Evaluation - Distribution and Weightage of marks
8.1
The performance of a student in each semester shall be evaluated subject-wise for a maximum of 100 marks for a theory and 100 marks for a practical subject. In addition, industry-oriented mini-project, group project, Project Phase –I will also be evaluated for 100 marks, Project Phase – II for 200 marks, Technical Paper writing and Seminar and comprehensive viva for 100 marks each.

8.2
For all the subjects the distribution of marks shall be 25 for Continuous Internal Evaluation (CIE) and 75 for the Semester End-Examination (SEE). 

8.3     Theory Subjects

a) Pattern for Continuous Internal Evaluation 

(i) Subjects except Foreign languages (16+5+4=25 Marks)

· There shall be two mid session examinations in every theory course. 16 marks are earmarked for each mid session examination. The marks shall be awarded considering the average of two mid session examination marks in each course. If any candidate is absent for any subject in a mid test and/or  wishes to improve the performance, a Third Mid test will be conducted for the Student by the College in the entire syllabus on the same day of the main examination on payment fee as decided by the finance committee of SNIST. The result will be treated equal to Third mid test and average of better two tests will be considered. Each mid test will have compulsory questions without choice and long answer questions as detailed in the following paragraphs.

· The mid test is  conducted for 64 marks reduced to 16 marks, test is  for two hours duration consisting of two parts, i.e. Part ‘A’, and Part ‘B’.

· Part–A: Part A shall have no choice and will have four short answer questions set for 16 marks and reduced to 4 marks. 

· Part–B: Part B of the question paper shall have subjective type questions set for 48 marks reduced to 12 marks and shall have 4 questions out of which 3 are to be answered. At least one question must appear from each unit and fourth question must be with 3 bits each bit from one unit
· Each Mid session examination in theory subjects will be restricted to three units, out of the total of 6 units of syllabus, i.e. Mid test – I will be on Units 1 to 3, Mid test – II will be on Units 4 to 6.

· Two assignments shall be given for a total weightage of 5 marks.  Assignment-I is to be submitted before the first mid examination for award of 2 marks and for assignment-II which is to be submitted before the second mid test, for award of 2 marks. Students will be given back the assignment before mid session examinations. One  mark is   allotted for class notes which are to be signed by concerned teacher every fortnight.

· Five marks for each theory course shall be given for those students who put in attendance in a graded manner as given below:

	S.No.
	Attendance Range
	Marks Awarded

	1.
	65 and above but less than 75%
	1

	2.
	75% and above and up to 82%
	2

	3.
	More than 82% and up to 90% 
	3

	4
	More than 90%
	4


· Marks for attendance shall be added to each subject based on average of attendance of all subjects put together.

· Award of final sessional marks:  Attendance, average marks of two assignments, marks for class notes  and mid-examination marks shall be added and the total marks are awarded as final sessional marks. 

(ii) 
Foreign languages

	2 written tests (Average of two to be taken)
	12 marks

	Oral Comprehension
	04 marks

	Assignment & Class notes
	05 marks

	Attendance
	04 marks


b)
Pattern for External Examinations (75 marks)

· There shall be external examination in every theory course it shall  consists of two parts (part-A & part-B).  The total time duration for this semester end examination will be 3 hours.  

· Part-A shall have 25 marks, which is compulsory. It will have 10 short questions out of which 5 questions are set with 3 marks each and another 5 questions are set with 2 marks

· Part-B of the question paper shall have subjective type questions for 50 marks and shall have 8 questions out of which 5 are to be answered.  At least one question must appear from each Unit. .  Seventh question must have 2 to 3 bits taking from 1st, 2nd, and 3rd units and 8th question also with 2 to 3 bits taken from 4th, 5th and 6th units. And not more than 2 questions from any one unit. All the questions carry equal marks.

iv.
Pattern of Evaluation for Lab subjects (100 marks)

For practical subjects there shall be a continuous evaluation during the semester for 25 sessional marks and 75 marks for semester end examination. Out of the 25 marks for Continuous Internal Evaluation, the distribution is as follows  

	1.
	Day to Day work
	05 marks

	2.
	Final Record and viva
	05 marks

	3.
	Average of two tests including viva
	05 marks

	4.
	Lab Based Project Report viva and demo
	06 marks

	6.
	Attendance
	04 marks

	Total
	25 marks


The semester end examination for 75 marks shall be conducted by an external examiner and an internal examiner appointed by the Chief Superintendent of Examinations of the college. The marks are distributed as follows:

	1.
	Procedure to experiment and calculation
	15 marks

	2.
	Conduct of experiment, observation, Calculation  
	30 marks

	3.
	Results including graphs, discussions and conclusion   
	20 marks

	4.
	Viva voce and Record
	10 marks

	Total
	75 marks


In case computer based examinations 

	1.
	Flow chart and algorithms
	15 marks

	2.
	Program writing and execution
	30 marks

	3.
	Result and conclusions
	20 marks

	4.
	Viva voce and Record
	10 marks

	Total
	75 marks


8.5
For the subject having design and/or drawing, (such as Engineering Drawing I, Engineering Drawing II and Machine Drawing), the distribution shall be 25 marks for internal evaluation (10 marks for day-to-day work including drawing, home assignment work, 10 marks for average of two internal tests and 5 marks for attendance) and 75 marks for end semester examination. There shall be two internal tests in a Semester and the average of the two shall be considered for the award of marks for internal tests. Third test facility can be availed as mentioned above (5.3 (a) 1)

8.6
Group Project (25+75=100 Marks) – This can be Inter disciplinary
A group project shall be carried out by a group of students consisting of 2 to 3 in number in third year first semester. This work shall be carried out under the guidance of teacher(s) and shall involve design, fabrication, software development or any other significant activity. This can be of interdisciplinary nature also. There will be 100 marks in total with 25 marks of Continuous Internal Evaluation.  

The continuous internal evaluation shall consist of:

	Day to day work
	10 marks

	Report
	05 marks

	Demonstration / presentation
	10 marks

	Total sessional marks
	25 marks

	Semester End Examination
	75 Marks


The semester end examination will be carried out by a committee consisting of an external examiner, Head of the department or his nominee, a senior faculty member and the supervisor for 75 marks.  

Student shall be deemed to have satisfied the requirement for the subject concerned, if the student secures not less than 35% marks in the semester end examination and minimum of 40% of marks in the sum total of the Continuous Internal Evaluation and semester end examination taken together.

8.7 
Industry oriented mini project (25+75=100 Marks)

There shall be an industry-oriented mini-Project in their specialization that may be carried out in collaboration with an industry / R & D organization / Academic Institution, to be taken up during the vacation after III year II Semester examination. However, the mini project and its report shall be evaluated during IV year I Semester. The industry oriented mini project shall be evaluated for a total of 100 marks with 25 marks for internal assessment and 75 marks for semester end examination. The mini project must be submitted in report form and should be presented before a committee, consisting of an external examiner, Head of the department or his nominee, a senior faculty member of the department and supervisor of the mini project when IV year I semester end examinations are carried out. 

The pattern of Continuous Internal Evaluation is as follows:

	Work in progress as evaluated by internal guide
	5 marks

	Work in progress as evaluated by External guide
	5 marks

	Report
	5 marks

	Seminar presentation and defense of project
	10 marks

	Total
	25 marks



If the mini project is conducted within the college, the work in progress is evaluated by the supervisor for 10 marks. 

Student shall be deemed to have satisfied, if the student secures not less than 35% marks in the semester end examination and minimum of 40% of marks in the sum total of the Continuous Internal Evaluation and end examination taken together.
8.8. 
Project Phase -I    (25+75=100 Marks)

A project Phase I in fourth year first semester will be evaluated for 100 marks as follows. This is aimed at the students to identify and show progress in a project on which they are likely to continue for their project in final year second semester. 


The Continuous Internal Evaluation shall consist of:

	Literature survey and presenting 

seminar at the end of 6 weeks
	10 marks

	Report
	05 marks

	Demonstration / presentation

at the end of 12 weeks
	10 marks

	Total sessionals marks
	25 marks





Semester End Examination                             75 marks




Pattern of external evaluation for project Phase – I.

	Final Project Report
	15 marks

	Presentation
	10 marks

	Demonstration / Defense of Project
	50 Marks

	Total
	75 marks


There shall be end semester evaluation in project phase – I. Student must secure 40% marks i.e. 30 marks out of 75 marks to be successful.
8.9. 
Project Phase – II (50+150=200 Marks)

Out of total 200 marks for project work (in the final year second semester), 50 marks shall be for Continuous Internal Evaluation and 150 marks for the External Evaluation at the end of the Semester.  

The pattern of Continuous Internal Evaluation is as follows:   

Division of marks for internal assessment – 50 marks

	Progress of Project work and the corresponding interim report 
as evaluated by internal guides at the end of 5 weeks
	05 marks

	Seminar at the end of 5 weeks
	05 marks

	Progress of Project work as evaluated by guides
at the end of 10 weeks
	05 marks

	Seminar at the end of 10 weeks
	05 marks

	Evaluation by the Guides ( at the end of 15 weeks)
	10 marks

	Final Project Report
	05 marks

	Final presentation and defense of the project
	15 marks

	Total
	50 marks


External Evaluation of the project (viva-voce) shall be conducted by a committee appointed by the chief superintendent. The committee consists of an external examiner, HoD, a senior faculty member and internal guide. 

If the project is carried out   internally the marks supposed to be given by external guide will be given by internal guide himself.

Division of Marks for External Evaluation – 150 Marks

Pattern of External Evaluation for Project Phase -II

	Final Project Report
	30 marks

	Presentation
	20 marks

	Demonstration / Defense of Project
	100 Marks

	Total
	150 marks


Student shall be deemed to have satisfied, if the student secures not less than 35% marks in the semester end examination and minimum of 40% of marks in the sum total of the Continuous Internal Evaluation and semester end examination taken together. i.e  80 marks to be successful in this subject. 

8.10.
Technical Paper writing & Seminars I to VIII (100 Marks) each

There shall be a technical Paper writing & seminar evaluated for 100 marks in every Semester from I year I Sem to IV year II Sem*. The evaluation is purely internal and will be conducted as follows:


Content 







: 20 marks


Presentation including PPT





: 20 marks


Seminar Notes







: 10 marks


Interaction 







: 10 marks



Report








: 25 marks


Attendance







: 10 marks


Punctuality







: 05 marks
Total 








100 marks

* According to the syllabus approved by the Academic Council as per Board of Studies recommendations

Student must secure 40% i.e. 40 marks to be successful

8.11
Comprehensive Viva-voce (II-II, III-II and IV-II*)

There shall be comprehensive viva voce as stated above which will be evaluated for 100 marks. Out of 100 marks, 50 marks are internal and 50 marks are external. The evaluation is purely internal and will be conducted by a committee consisting of Head of the Department or his nominee and two senior teachers. 

	First mid-sessional viva at the end of 5 weeks (Internal)
	25 marks

	Second mid-sessional viva at the end of 10 weeks (Internal)
	25 marks

	Final viva during practical examinations (External)
	50 marks

	Total
	100 Marks


* According to the syllabus approved by the Academic Council as per Board of Studies recommendations

8.12 
The evaluation has to be carried out by two teachers independently and average be taken. The sessional marks awarded by the Department are not final. They are subject to scrutiny by a committee constituted by the college and scaling is done wherever necessary. The recommendations of the Committee are final and binding. The laboratory records and internal test papers shall be preserved in the respective departments as per the college norms and shall be produced to the Committee of the college or any external agency like NBA etc. as and when the same are called for. 

9.0      Grading procedure

9.1      Marks will be awarded



to indicate the performance of student in each theory subject,

laboratory / practicals, seminar, UG mini project and UG major project. Based on the percentage  of  marks  obtained  (Continuous  Internal  Evaluation  plus  Semester  End

Examination, both taken grade shall be given.


together) as specified in item 8 above, a corresponding letter

9.2      As a measure of the performance of student, a 10-point absolute grading system using the following letter grades (as per UGC/AICTE guidelines) and corresponding percentage of marks shall be followed:
	% of   Marks  Secured in a Subject/Course

(Class Intervals)
	Letter Grade

(UGC Guidelines)
	Grade Points

	Greater than or equal to 90%
	O 

(Outstanding)
	10

	80 and less than  90%
	A+

(Excellent)
	9

	70 and less than  80%
	A 

(Very Good)
	8

	60 and less than  70%
	B+
(Good)
	7

	50 and less than   60%
	B 

(Average)
	6

	40 and less than  50%
	C 

(Pass)
	5

	Below 40%
	F (FAIL)
	0

	Absent
	Ab
	0


9.3      A student obtaining ‘F’

grade in any subject shall be deemed to have ‘failed’ and is

required to reappear as a ‘supplementary student’ in the semester end examination, as and when offered. In such cases, internal marks in those subjects will remain the same as

those obtained earlier.

9.4      A student who has not



appeared for examination in any subject, ‘Ab’ grade will be

allocated in that subject, and student shall be considered ‘failed’. Student will be required to reappear as a ‘supplementary student’ in the semester end examination, as and when offered.

9.5      A letter grade does not indicate any specific percentage of marks secured by the student, but it indicates only the range of percentage of marks.

9.6      A student earns grade point (GP) in each subject/ course, on the basis of the letter grade secured in that subject/ course.  The corresponding ‘credit points’ (CP) are computed by multiplying the grade point with credits for that particular subject/ course.

Credit points (CP) = grade point (GP) x credits …. For a course
9.7      The student passes the subject/ course only when GP  5 (‘C’ grade or above)
9.8      The semester grade point average (SGPA) is calculated by dividing the sum of credit points (CP) secured from all subjects/ courses registered in a semester, by the total number of credits registered during that semester.  SGPA is rounded off to two decimal places.  SGPA is thus computed as 


SGPA = { 
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where ‘i’ is the subject indicator index (takes into account all subjects in a semester), ‘N’

is the no. of subjects ‘registered’ for the semester (as specifically required and listed

under the course structure of the parent department), Ci the no. of credits allotted to the

ith  subject, and Gi represents the grade points (GP) corresponding to the letter grade awarded for that ith subject, and Gi represents the grade points (GP) corresponding to the letter grade awarded for that ith subject.

9.9      The cumulative grade point average (CGPA) is a measure of the overall cumulative performance of a student in all semesters considered for registration. The CGPA is the

ratio of the total  credit points secured by a student in all registered courses in all semesters, and the total number of credits registered in all semesters, and the total number of credits registered in all the semesters.  CGPA is rounded off to two decimal places.  CGPA is thus computed from the I year II semester onwards at the end of each semester as per the formula.
CGPA = { 
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 Cj } …. For all S semesters registered

(i.e., up to and inclusive of S semesters, S 2),
where ‘M’ is the total no. of subjects (as specifically required and listed under the course structure of the parent department) the student has ‘registered’ i.e., from the 1st semester onwards up to and inclusive of the 8th  semester, ‘j’ is the subject indicator index (takes  into account a   subjects from 1 to 8 semesters), CJ  is the no. of credits allotted to the Jth subjects and Gj represents the grade points (GP) corresponding to the letter grade awarded for that Jth subject.  After registration and completion of the first year first semester, SGPA of that semester itself may be taken as the CGPA, as there are no cumulative effects.
Illustration of calculation of SGPA
	Course/Subject
	Credits
	Letter
Grade
	Grade
Points
	Credit
Points

	Course 1
	4
	A
	8
	4 x 8  = 32

	Course 2
	4
	O
	10
	4 x 10 = 40

	Course 3
	4
	C
	5
	4 x 5  = 20

	Course 4
	3
	B
	6
	3 x 6  = 18

	Course 5
	3
	A+
	9
	3 x 9  = 27

	Course 6
	3
	C
	5
	3 x 5  = 15

	
	      21 

	 

	
	152


SGPA = 152/21 = 7.24
Illustration of calculation of CGPA:
	Course/Subject
	Credits
	Letter Grade
	Grade Points
	Credit Points

	I Year I Semester

	Course 1
	4
	A
	8
	4 x 8  = 32

	Course 2
	4
	A+
	9
	4 x 9  = 36

	Course 3
	4
	B
	6
	4 x 6  = 24

	Course 4
	3
	O
	10
	3 x 10 = 30

	Course 5
	3
	B+
	7
	3 x 7  = 21

	Course 6
	3
	A
	8
	3 x 8  = 24

	I Year II Semester

	Course 7
	4
	B+
	7
	4 x 7  = 28

	Course 8
	4
	O
	10
	4 x 10 = 40

	Course 9
	4
	A
	8
	4 x 8  = 32

	Course 10
	3
	B
	6
	3 x 6  = 18

	Course 11
	3
	C
	5
	3 x 5  = 15

	Course 12
	3
	A+
	9
	3 x 9  = 27

	
	Total Credits =

42
	
	
	Total Credit Points =327


CGPA = 327/42 = 7.79
9.10    For merit ranking or comparison purposes or any other listing, only the ‘rounded off’
values of the CGPAs will be used.

9.11    For calculations listed in regulations 9.6 to 9.9, performance in failed subjects/ courses

(securing F grade) will

also be taken into account, and the credits

of such subjects/

courses will also be included in the multiplications and summations. After passing the failed subject(s) newly secured letter grades will be taken into account for calculation of SGPA and CGPA. However, mandatory courses will not be taken into consideration.

10.0    Passing standards
10.1    A student shall be declared successful or ‘passed’ in a semester, if student secures a GP ≥
5 (‘C’ grade or above) in every subject/course in that semester (i.e. when student gets an SGPA  5.00 at the end of that particular semester); and a student shall be declared successful or ‘passed’ in the entire under graduate programme, only when gets a CGPA 
5.00 for the award of the degree as required.

10.2
After the completion of each semester, a grade card or grade sheet (or transcript) shall be issued to all the registered students of that semester, indicating the letter grades and credits earned. It will show the details of the courses registered (course code, title, no. of credits, and grade earned etc.), credits earned, SGPA, and CGPA.

11.0    Declaration of results
11.1    Computation of SGPA and CGPA are done using the procedure listed in 9.6 to 9.9.

11.2
For final percentage of formula may be used.

12.0    Award of degree



marks equivalent to the computed final CGPA, the following

% of Marks = (final CGPA – 0.5) x 10

12.1    A student who registers



for all the specified subjects/ courses as listed in the course

structure and secures the required number of 192 credits (with CGPA  5.0), within 8 academic years from the date of commencement of the first academic year, shall be declared to have ‘qualified’ for the award of the B.Tech. degree in the chosen branch of Engineering as selected at the time of admission.

12.2    A student who qualifies for the award of the degree as listed in item 12.1 shall be placed in the following classes.

12.3    Students with final CGPA (at the end of the under graduate programme)  8.00, and fulfilling the following conditions -

(i)     Should have passed all the subjects/courses in ‘first appearance’ within the first

4 academic years (or 8 sequential semesters) from the date of commencement of first year first semester.
(ii)       
Should have secured a CGPA  8.00, at the end of each of semesters, starting from first year first semester onwards. 

(iii)     
Should  not  have been  detained  or  prevented  from  writing  the  end  semester examinations in any semester due to shortage of attendance or any other reason, shall be placed in ‘first class with distinction’.

12.4    Students with final CGPA (at the end of the under graduate programme)  6.50 but <

8.00, shall be placed in ‘first class’.

12.5    Students with final CGPA (at the end of the under graduate programme)  5.50 but <

6.50, shall be placed in ‘second class’.

12.6    All other students who qualify for the award of the degree (as per item 12.1), with final

CGPA (at the end of the under graduate programme)  5.00 but < 5.50, shall be placed in

‘pass class’.

12.7
A student with final CGPA (at the end of the under graduate programme) < 5.00 will not be eligible for the award of the degree.

12.8    Students fulfilling the conditions listed under item 12.3 alone will be eligible for award of

‘university rank’ and ‘gold medal’.

13.0    Withholding of results
13.1    If the student has not paid the fees to the university/ college at any stage, or has dues pending due to any reason whatsoever, or if any case of indiscipline is pending, the result of the student may be withheld, and student will not be allowed to go into the next higher semester. The award or issue of the degree may also be withheld in such cases.

14.0    Transitory regulations
14.1
A  student who  has  discontinued for  any reason,  or  has  been  detained  for  want  of attendance or lack of required credits as specified, or who has failed after having undergone the degree programme, may be considered eligible for readmission to the same subjects/ courses (or equivalent subjects/ courses, as the case may be), and same professional electives/ open electives (or from set/category of electives or equivalents suggested, as the case may be) as and when they are offered (within the time-frame of 8 years from the date of commencement of  student's first year first semester).

15.0    Student transfers
15.1    There shall be no branch transfers after the completion of admission process.

15.2    The  students  seeking  transfer  to  Sreenidhi Institute of Sc. & Tech. from  various  other Universities/institutions have to pass the failed subjects which are equivalent to the subjects of SNIST, and also pass the subjects of SNIST which the students have not studied at the earlier institution. Further, though the students have passed some of the subjects at  the  earlier semesters of SNIST, the students have to study substitute subjects in SNIST.

15.3
The transferred students from other Universities/institutions to SNIST who are on rolls to be provide one chance to write the CBT (internal marks) in the failed subjects and/or subjects not studied as per the clearance letter issued by the Institution.

15.4  
The autonomous affiliated colleges have to provide one chance to write the nternal examinations  in  the  failed  subjects  and/or  subjects  not  studied, to  the students transferred from other universities/institutions to SNIST who are on rolls, as per the clearance (equivalence) letter issued by the University.

16.0    Scope 

16.1
The  academic  regulations  should  be  read  as  a  whole,  for  the interpretation. purpose  of  any interpretation.
16.2
In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the Academic Council is final.

16.3
The Institution may change or amend the academic regulations, course structure or syllabi at any time, and the changes or amendments made shall be applicable to all students with effect from the date notified by the Institution.

Academic Regulations for B.Tech. 
(Lateral Entry Scheme) 
w.e.f the AY 2018-19

1.        Eligibility for award of



B. Tech. Degree (LES)

The LES students after securing admission shall pursue a course of study for not less than three academic years and not more than six academic years failing which he will forfeit the seat.
2.        The student shall register for 144 credits and secure 144 credits with CGPA ≥ 5 from II

year to IV year B.Tech. programme (LES) for the award of B.Tech. degree.  Out of the
144 credits secured, the student can avail exemption up to 6 credits, that is, one open elective subject and one professional elective subject or two professional elective subjects

resulting in 138 credits for B.Tech programme performance evaluation.

3.        The students, who fail



to fulfil the requirement for the award of the degree in  six

academic years from the year of admission, shall forfeit their seat in B.Tech.

4.        The attendance requirements of B. Tech. (Regular) shall  be applicable to B.Tech. (LES).

5.        Promotion rule
	S. No
	Promotion
	Conditions to be fulfilled

	1
	Second  year  first  semester  to  second year second semester
	Regular course of study of second year first semester.

	2
	Second year second semester to third year first semester
	(i) Regular course of study of second year second semester.

(ii) Must have secured at least 29 credits

out of 48 credits i.e., 60% of credits up to second year second semester from all the relevant regular and supplementary examinations, whether the student takes those examinations or not.

	3
	Third year first semester to third year second semester
	Regular course of study of third year first semester.

	4
	Third year second semester to fourth year first semester
	(i) Regular course of study of third year second semester.

(ii) Must have secured at least 58 credits out of 96 credits i.e., 60% of credits up to third  year  second  semester  from  all  the

relevant regular and supplementary examinations,  whether  the  student  takes

those examinations or not.

	5
	Fourth  year  first  semester  to  fourth year second semester
	Regular course of study of fourth year first semester.


6.        All the other regulations as applicable to B. Tech. 4-year degree course (Regular)

will hold good for B. Tech. (Lateral Entry Scheme).

MALPRACTICES RULES
DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS
	
	Nature of Malpractice/Improper conduct
	Punishment

	
	If the student:
	

	1. (a)
	Possesses    or    keeps    accessible    in

examination hall, any paper, note book, programmable calculators, cell phones, pager,  palm  computers  or  any  other form of material concerned with or related to the subject of the examination (theory or practical) in which student is appearing but has not made use of (material shall include any marks on the body of the student which can be used as an aid in the subject of the examination)
	Expulsion from the examination hall and cancellation of the performance in that subject only.

	(b)
	Gives assistance or guidance or receives

it from any other student orally or by any other body language methods or communicates through cell phones with any student or persons in or outside the exam hall in respect of any matter.
	Expulsion from the examination hall and cancellation of the performance in that subject only of all the students involved.  In case of an outsider, he will be handed over to the police and a case is registered against him.

	2.
	Has copied in the examination hall from any paper, book, programmable calculators,   palm   computers   or   any other form of material relevant to the subject  of  the  examination (theory or practical) in which the student is appearing.
	Expulsion   from   the   examination   hall   and

cancellation of the performance in that subject and all other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted to appear for the remaining examinations of the subjects of that semester/year.

The hall ticket of the student is to be cancelled and sent to the university.

	3.
	Impersonates   any   other   student   in connection with the examination.
	The  student  who  has  impersonated  shall  be

expelled from examination hall.  The student is also debarred and forfeits the seat. The performance of the original student who has been impersonated, shall be cancelled in all the subjects  of  the  examination  (including practicals and UG major project) already appeared and shall not be allowed to appear for examinations of the remaining subjects of that semester/year.  The student is also debarred for two consecutive semesters from class work and all university examinations.  The continuation


	
	
	of the course by the student is subject to the

academic regulations in connection with forfeiture  of  seat.     If  the  imposter  is  an outsider, he will be handed over to the police and a case is registered against him.

	4.
	Smuggles in the answer book or additional sheet or takes out or arranges to send out the question paper during the examination or answer book or additional sheet, during or after the examination.
	Expulsion from the examination hall and cancellation of performance in that subject and all the other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted for the remaining examinations of the subjects of that semester/year. The student is also debarred for two consecutive semesters from class work and all university examinations. The continuation of  the  course by the  student is subject to the academic regulations in connection with forfeiture of seat.

	5.
	Uses objectionable, abusive or offensive

language  in  the  answer  paper  or  in letters to the examiners or writes to the examiner requesting him to award pass marks.
	Cancellation of the performance in that subject.

	6.
	Refuses to obey the orders of the chief

superintendent/assistant  – superintendent / any officer on duty or misbehaves  or  creates  disturbance  of any kind in and around the examination hall or organizes a walk out or instigates others to walk out, or threatens the officer-in charge or any person on duty in or outside the examination hall of any injury to  his  person or  to  any of  his relations whether by words, either spoken or written or by signs or by visible representation, assaults the officer-in-charge, or any person on duty in or outside the examination hall or any of his relations, or indulges in any other act of misconduct or mischief which result  in  damage  to  or  destruction of property in the examination hall or any part of the college campus or engages in any other act which in the opinion of the officer on duty amounts to use of unfair means or misconduct or has the tendency to disrupt the orderly conduct of the examination.
	In case of students of the college, they shall be expelled from examination halls and cancellation   of   their   performance   in   that subject and all other subjects the student(s) has (have) already appeared and shall not be permitted to appear for the remaining examinations of the subjects of that semester/year.  The students also are debarred and forfeit their seats.   In case of outsiders, they will be handed over to the police and a police case is registered against them.


xxii
	7.
	Leaves the exam hall taking away answer script or intentionally tears  of the script or any part thereof inside or outside the examination hall.
	Expulsion   from   the   examination   hall   and

cancellation of performance in that subject and all the other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted for the remaining examinations of the subjects of that semester/year.   The student is also debarred for two consecutive semesters from class work and all university examinations. The continuation of  the  course by the  student is subject to the academic regulations in connection with forfeiture of seat.

	8.
	Possess any lethal weapon or firearm in the examination hall.
	Expulsion   from   the   examination   hall   and

cancellation of the performance in that subject and all other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted for the remaining examinations of the subjects of that semester/year.   The student is also debarred and forfeits the seat.

	9.
	If student of the college, who is not a student for the particular examination or any person not connected with the college indulges in any malpractice or improper conduct mentioned in clause 6 to 8.
	Student  of  the  colleges  expulsion  from  the

examination hall and cancellation of the performance in that subject and all other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted for the remaining examinations of the subjects of that semester/year. The student is also debarred and forfeits the seat.

Person(s) who do not belong to the college will be handed over to police and, a police case will be registered against them.

	10.
	Comes in  a  drunken condition to  the examination hall.
	Expulsion   from   the   examination   hall   and

cancellation of the performance in that subject and all other subjects the student has already appeared including practical examinations and UG major project and shall not be permitted for the remaining examinations of the subjects of that semester/year.

	11.
	Copying   detected   on   the   basis   of internal evidence, such as, during valuation or during special scrutiny.
	Cancellation of the performance in that subject

and all other subjects the student has appeared including practical examinations and UG major project of that semester/year examinations.
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12. 
If any malpractice is detected which is not covered in the above clauses 1 to 11 shall be reported to the university for further action award    suitable to punishment
Malpractices identified by squad or special invigilators
1.     Punishments to the students as per the above guidelines.

2.
Punishment for institutions: (if the squad reports that the college is encouraging malpractices)

a. A show cause notice shall be issued to the college. b. Impose a suitable fine on the college.
c. Shifting the examination centre from the college to another college for a specific period of not less than one year.

                                                         * * * * *

Course Structure under A-17 Regulation for B. Tech (III Year to IV Year) - ECE under autonomous

III Year B. Tech (ECE) – I Sem

	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Marks

	
	
	
	
	
	
	
	CIE
	SEE

	1
	6C509
	Digital Signal Processing
	3
	1
	-
	3
	25
	75

	2
	6C510
	Advanced Microprocessors and Microcontrollers 
	3
	1
	-
	3
	25
	75

	3
	6C511
	Digital Communications
	3
	1
	-
	3
	25
	75

	4
	6CC12
	Antennas and Wave Propagation
	3
	1
	-
	3
	25
	75

	5
	
	Open Elective –I 
	3
	-
	-
	3
	25
	75

	6
	
	Professional Elective – I
	2
	1
	-
	2
	25
	75

	7
	6HC74
	Effective English Communication and Soft Skills
	-
	-
	2
	1
	25
	75

	8
	6HC76
	Quantitative Aptitude
	-
	-
	2
	1
	25
	75

	9
	6DC71
	Microprocessors and Microcontrollers Lab
	-
	-
	4
	2
	25
	75

	10
	6C577
	Digital Signal Processing Lab
	-
	-
	4
	2
	25
	75

	11
	6C561
	Group Project
	-
	-
	2
	1
	25
	75

	12
	6C562
	Summer Internship Evaluation
	-
	-
	-
	1
	25
	75

	13
	6C595
	Technical Literature Review and Seminar –I
	-
	-
	2
	1
	100
	-

	Total
	17
	5
	16
	26
	400
	900


	Open Elective-I

	S. No. 
	Stream
	Subject Code
	Subject Name

	1
	Biology
	6GC51
	Biology for Engineers

	2
	Finance
	6ZC05
	BOIRM 

	3
	Computer Science
	6FC32
	Data Base Systems

	4
	Electrical &Electronics
	6AC48
	Fundamentals of Power Electronics

	5
	Mechanical 
	6BC11
	Smart Materials  

	6
	Technology Entrepreneurship
	6ZC20
	Product and Services

	7
	Social Sciences Stream
	6ZC25
	Basics of Indian Economy


	Professional Elective-I

	S. No. 
	Stream
	Subject Code
	Subject Name

	1
	VLSI Technology

/Advanced Electronics 
	6C517
	Programmable Logic Devices 

	2
	Embedded Systems
	6C518
	Embedded C Programming

	3
	Signal Processing
	6C519
	Information Theory and Coding Techniques 

	4
	Communications
	6C520
	Telecommunication Switching Systems &Networks

	5
	CISCO CCNA
	6C521
	Introduction to Networks

	7
	SWAYAM MOOCS Course*
	
	

	*The department will identify the MOOCS Course from the available courses in SWAYAM portal for the semester


III Year B. Tech (ECE) – II Sem

	S.No.
	Subject Code
	Subject
	L
	T
	P/D
	C
	Marks

	
	
	
	
	
	
	
	CIE
	SEE

	1
	6C613
	Microwave and Optical Communications
	3
	1
	-
	3
	25
	75

	2
	6CC14
	Linear and Digital IC Applications
	3
	1
	-
	3
	25
	75

	3
	6CC15
	Cellular and Mobile Communication
	3
	1
	-
	3
	25
	75

	4
	6AC43
	Electrical Technology
	2
	1
	-
	2
	25
	75

	5
	6ZC02
	Management Science 
	2
	1
	-
	2
	25
	75

	6
	
	Open Elective-II
	2
	1
	-
	2
	25
	75

	7
	
	Professional Elective-II
	3
	1
	-
	3
	25
	75

	8
	6HC77
	Logical Reasoning 
	-
	-
	2
	1
	25
	75

	9
	6C678
	Digital Communications Lab
	-
	-
	4
	2
	25
	75

	10
	6CC79
	Linear and Digital IC Application Lab
	-
	-
	4
	2
	25
	75

	11
	6AC94
	Electrical Technology Lab*
	
	
	4/2
	1
	25
	75

	12
	6C663
	Comprehensive Viva Voce-II
	-
	-
	-
	1
	50
	50

	13
	6C696
	Technical Literature Review and Seminar –II
	-
	-
	2
	1
	100
	-

	Total 
	16
	7
	14
	26
	425
	875


*- Students will be coming for Electrical Technology Lab (1 credit) bi-weekly.
	Open Elective-II

	S. No. 
	Stream
	Subject Code
	Subject Name

	1
	Biology
	6GC47
	Bioinformatics

	2
	Finance
	6ZC19
	Entrepreneurship, Project Management and 

Structured Finance

 sTRUCStructured Finance 

	3
	Computer Science
	6EC67
	Operating Systems  Concepts

	4
	Electrical &Electronics

	6AC44
	Fundamentals of  Measurements & Instrumentation
iIInstrumentation  

	5
	Mechanical 
	6BC63
	Principles of  Operations Research


	6
	Technology Entrepreneurship
	6ZC24
	Innovation and Design Thinking

	7
	Social Sciences Stream
	6ZC26
	Basics of Polity and Ecology

	8
	SWAYAM MOOCS Course*
	
	

	*The department will identify the MOOCS Course from the available courses in SWAYAM portal for the semester


	Professional Elective-II

	1
	VLSI Technology

 Advanced Electronics
	6C622
	Structured Digital System Design

	2
	Embedded Systems
	6DC57
	Internet of Things 

	3
	Signal Processing
	6C624
	Multi-Rate Signal Processing

	4
	Communications
	6C625
	Software Defined  Radio

	6
	CISCO CCNA
	6C626
	Routing and Switching Essentials 


IV Year B. Tech (ECE) – I Sem

	S.No.
	Subject Code
	SUBJECT
	L
	T
	P/D
	C
	Marks

	
	
	
	
	
	
	
	CIE
	SEE

	1
	6C716
	VLSI Technology and Design
	3
	1
	-
	3
	25
	75

	3
	6EC06
	Computer Networks
	3
	1
	-
	3
	25
	75

	4
	6AC07
	Control Systems
	3
	1
	-
	3
	25
	75

	5
	
	Open Elective-III
	2
	1
	-
	2
	25
	75

	6
	
	Professional Elective-III
	3
	-
	-
	3
	25
	75

	
	
	Professional Elective-IV
	3
	-
	-
	3
	25
	75

	7
	6C780
	Micro Wave and Optical Communications  Lab
	-
	-
	4
	2
	25
	75

	8
	6C781
	VLSI TD Lab
	-
	-
	4
	2
	25
	75

	9
	6C764
	Industry Oriented Mini Project 
	-
	-
	-
	1
	25
	75

	10
	6C765
	Project –I
	-
	-
	2
	3
	100
	-

	11
	6C797
	Technical Literature Review and Seminar –III
	-
	-
	2
	1
	100
	-

	Total
	17
	3
	12
	26
	425
	675


	Open Elective-III

	1
	Biology
	6GC48
	Biomedical Instrumentation

	2
	Finance
	6ZC15
	Financial Institutions, Markets and Services

	3
	Computer Science
	6FC33
	Data Analytics

Network Security and Cryptography

	4
	Electrical &Electronics
	6AC45
	Fundamentals of  Renewable Energy Sources

	5
	Mechanical 
	6BC10
	Manufacturing Processes

	6
	Technology Entrepreneurship Technology E

nEEntrepreneurship
	6ZC21
	General Management and Entrepreneurship

	7
	Social Sciences Stream
	6ZC27
	Indian History, Culture and Geography

	Professional Elective- III

	1
	VLSI Technology

 Advanced Electronics
	6C727
	Digital Design Through Verilog

	2
	Embedded Systems 
	6C728
	Python Programming

	3
	Signal Processing
	6C729
	Digital Image & Video Processing

	5
	Communications
	6C730
	Satellite communications

Radar Systems

	6
	CISCO CCNA
	6C731
	Scaling Networks

	Professional Elective- IV

	1
	VLSI Technology

 Advanced Electronics
	6C732
	FPGA Architecture and Applications

	2
	Embedded Systems 
	6C733
	Developing Embedded IOT Applications

	3
	Signal Processing
	6C734
	DSP Processors & Architectures 

	5

6
	Communications
	6C735
	Spread Spectrum communications



	
	
	6C736
	MIMO OFDM



	7
	CISCO CCNA
	6C737
	Ad hoc Wireless Networks


IV Year B. Tech (ECE) – II Sem

	S.No.
	Subject Code
	SUBJECT
	L
	T
	P/D
	C
	Marks

	
	
	
	
	
	
	
	CIE
	SEE

	1
	6GC49
	Intellectual Property Rights
	1
	-
	-
	1
	25
	75

	2
	
	Professional Elective-V
	3
	-
	-
	3
	25
	75

	3
	6C866
	Project –II
	-
	-
	20
	12
	50
	150

	4
	6C867
	Comprehensive Viva Voce-III
	-
	-
	-
	1
	50
	50

	5
	6C898
	Technical Literature Review and Seminar –IV
	-
	-
	2
	1
	100
	-

	Total
	6
	1
	22
	18
	250
	350


	Professional Elective-V

	1
	VLSI Technology
	6C838
	Systems Engineering

	2
	Embedded Systems
	6C839
	Embedded Real Time Operating Systems

	3
	Signal Processing
	6C840
	Artificial Neural Networks

	4

	Communications
	6C841
	Wireless Communications and Networks

Wireless Adhoc Networks

	
	
	6C842
	Radar Systems

	5
	CISCO CCNA
	6C843
	Network Connecting Protocols


Syllabus for B. Tech (E.C.E.) III Year I semester

DIGITAL SIGNAL PROCESSING
(Common to ECE/ECM/EEE)

Code: 6C509
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Course objectives: To     develop   skills for    analyzing and   synthesizing algorithms and systems that process discrete time signals, with emphasis on realization and implementation.

Course outcomes:

1. Distinguish between CT and DT signals and systems and understand the growing need of DSP and study the concepts of discrete time signals and systems.

2. Represent periodic DT signals as a Fourier series; non-periodic DT signals as a Fourier Transform and use a powerful mathematical tool called DFT. 

3. Compute the Fourier Transform of DT signals using the FFT algorithms.

4. Realize a digital filter in several forms and structures for a given transfer function H(z).

5. Design of digital filters by  several methods once the desired specifications are given & Distinguish b/w IIR and FIR filters;

6. Understand the need and implement the multirate sampling techniques. 

Mapping of Course Outcomes with Program Outcomes
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UNIT I

INTRODUCTION: 

Introduction to Digital Signal Processing: Discrete time signals & sequences, Periodicity,   linear shift invariant systems, stability, and causality. Linear constant coefficient difference equations. Frequency domain representation of discrete time signals and systems.

Applications: Contents form the foundation for DSP.

UNIT II

DISCRETE FOURIER SERIES AND TRANSFORM:  Discrete Fourier series representation of periodic sequences, Discrete Fourier transforms: Properties of DFT, linear and circular convolutions, Overlap add and Overlap save methods, Computation of DFT. Relation between Z-transform and DFT.

Applications: Analysis of DT signals-Periodic and Aperiodic.

UNIT III

FAST FOURIER TRANSFORMS: Fast Fourier transforms (FFT) - Radix-2 decimation in time and decimation in frequency FFT Algorithms, Inverse FFT. 

Applications: Design of spectrally efficient system such as OFDM system.

UNIT IV

REALIZATION OF DIGITAL FILTERS: Review of Z-transforms, Applications of Z – transforms, solution of difference equations of digital filters, Block diagram representation of linear constant-coefficient difference equations, Basic structures of IIR systems, Transposed forms, Basic structures of FIR systems, System function. 

Applications: Design of digital system function to meet the given specifications.

UNIT V

DIGITAL FILTERS: 

Analog filter approximations – Butter worth and Chebyshev, Design of IIR Digital filters from analog filters, Design Examples: Analog-Digital transformations

FIR DIGITAL FILTERS: Characteristics of FIR Digital Filters, frequency response. Design of FIR Digital Filters using Window Techniques, Frequency Sampling technique, Comparison of IIR & FIR filters.

Applications: Design of IIR/FIR digital filter conforming to given specifications.

UNIT VI

MULTIRATE DIGITAL SIGNAL PROCESSING: 

Decimation, interpolation, sampling rate conversion, Implementation of sampling rate conversion. Applications of  Multirate signal processing such as design of narrowband filter, sub band coding, digital filter banks, quadrature mirror filters etc. Introduction to DSP Processors

TEXT BOOKS:

1. Digital Signal Processing – Alan V. Oppenheim, Ronald W. Schafer, PHI Ed., 2006
2. Digital Signal Processing, Principles, Algorithms, and Applications: John G. Proakis, Dimitris G. Manolakis,    Pearson Education / PHI, 2007.
3. Digital Signal Processing: A Modern Introduction, Ashok Ambardar, 9th Indian Reprint, 2012, Cengage Learning.
REFERENCE BOOKS:

1. Digital Signal Processing: Andreas Antoniou,  TATA McGraw Hill , 2006

2. Digital Signal Processing: MH Hayes, Schaum’s Outlines, TATA Mc-Graw Hill, 2007.

3. DSP Primer - C. Britton Rorabaugh, Tata McGraw Hill, 2005.

4. Fundamentals of Digital Signal Processing using MatLab – Robert J. Schilling, Sandra L. Harris,   Thomson, 2007 

        5.     Discrete Time Signal Processing – A.V.Oppenheim

Syllabus for B. Tech (E.C.E.) III Year I semester
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Code: 6C510
ADVANCED MICROPROCESSORS AND MICROCONTROLLERS 
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Course objectives: To develop skills for programming  and interfacing using 8086 Microprocessor and 8051 Microcontroller..

Course outcomes:

1. Understand Architecture of 8086 and analyzing in single mode and in multi processor mode.

2. Understand instructions of 8086 and to write Assembly Language Programs

3. Interface I/0 devices with 8086

4. Understand Architecture of 8051 microcontroller.

5. Understand instructions of 8051 and to Interface I/0 devices with 8051

6. Understand the need advanced processors.
	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m

	CO1
	2
	2
	2
	2
	
	
	
	
	
	
	
	2
	3

	CO2
	2
	2
	2
	2
	
	
	
	
	
	
	
	2
	3

	CO3
	2
	2
	2
	2
	
	
	
	
	
	
	
	2
	3

	CO4
	
	2
	2
	2
	3
	
	
	
	
	
	
	2
	3

	CO5
	
	2
	3
	2
	3
	
	2
	
	
	
	
	2
	3

	CO6
	
	2
	3
	2
	2
	
	2
	
	
	
	
	2
	3


UNIT - I

Architecture of 8086 Microprocessor: Memory segmentation, BIU and E.U General purpose registers. 8086 flag register and function of 8086 Flags. Pin diagram of 8086-Minimum mode and maximum mode of operation. Timing Diagram.

UNIT – II

Instruction set of 8086: Addressing modes of 8086. Assembly directives. Simple programs, procedures, and macros. Assembly language programs involving logical, Branch & Call instructions, sorting, evaluation of arithmetic expressions, string manipulation. Introduction to DOS and BIOS interrupts.

Applications: Design of an 8-bit Calculator

UNIT - III

Interfacing with 8086: Interfacing with RAMs, ROMs along with the explanation of timing diagrams. 8255 PPI – various modes of operation. Interfacing with key boards, ADCs, and DACs Stepper Motor .Interrupt structure of 8086. Vector interrupt table. Interrupt service routines. 8259 PIC Architecture and interfacing cascading of interrupt controller and its importance.

Applications: Interfacing of a Temperature sensor with 8086

UNIT - IV

The 8051 Architecture: Architecture of 8051 Micro controller, Memory Organization. Special Function Registers. Input/Output Ports and Circuits, External Memory, Counter and Timers, Serial data Input/Output, Interrupts.

UNIT – V

Instruction set of 8051: Programming the 8051, Data Transfer and Logical Instructions. Arithmetic Operations, Decimal Arithmetic. Jump and Call Instructions, Simple programs. Programs based on SFRs on Timers ,Interrupts.

Applications of 8051: Interfacing 7 segment LEDs, LCDs, Interfacing with ADCs. Interfacing with DACs.

UNIT – VI
Introduction to ARM CORTEX M profile: CORTEX M0 and M4 cores, Harvard and Von Neumann architectures, CPU Registers, CPU Operating Modes, Thumb-2 Instruction Set, Memory Map, Bus Interface, bit bending , interrupt handling ,NVIC( Nested Vectored Interrupt Controller), system tick timer, Debug system 

TEXT BOOKS :

1. Advanced microprocessor & Peripherals - A.K.Ray & K.M.Bhurchandi, TMH,    2000.

2. Microprocessors and interfacing – Douglas V. Hall, TMH, 2nd Edition, 1999.

3. 8051 Microcontroller–Kenneth J. Ayala, Penram International/ Thomson, 3rd Edition, 2005.

4. The 8051 Microcontroller And Embedded Systems Using Assembly And C – Mazidi, Pearson Education India,  2nd  edition, 2008. Jane W. S Liu, “ Real Time Systems” Pearson Higher Education ,3rd Edition, 2000.

REFERENCES :

5. Micro computer systems, The 8086/8088 Family Architecture, Programming and Design – Y.Liu and G.A. Gibson, PHI, 2nd Edition.

6. 8051 Micro Controllers and Embedded Systems – Dr. Rajiv Kapadia, Jaico Publishers.

Syllabus for B. Tech (E.C.E.) III Year I semester
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	Sub. Code
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	III - I
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	DIGITAL COMMUNICATIONS 
	3
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Prerequisites: PTSP, SS, AC

Course Objectives:

The objectives of this course are

· To provide both the theory and practice of digital communication including signal design, modulation methods, demodulation methods and their performance evaluation.

· To make the learners understand concept and applications of various source coding to maximize the channel capacity and error control coding techniques for providing reliable communications.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Demonstrate the principle of converting analog signal to digital by using PCM, DM,ADM systems.

	CO2
	Explore baseband transmission and optimal reception of digital signals using different filters and M-ary Error Probabilities.

	CO3
	Design and compare ASK,PSK,FSK,DPSK,QPSK modulators and demodulators .

	CO4
	Demonstrate the concepts of information theory , source coding techniques ,channel capacity and can find channel capacity and coding efficiency.

	CO5
	Demonstrate encoding and decoding techniques of  different channel coding techniques like ,block codes, cyclic codes, convolutional codes.

	CO6
	Explore the  knowledge on different types of spread sprectrum modulation techniques,DSSS,FHSS,CDMA and PN sequence.and OFDM


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

Unit-I: 

ELEMENTS OF DIGITAL COMMUNICATION SYSTEMS

Model of Digital Communication Systems, Advantages of digital communication systems, Digital Representation of Analog signal, Sampling Theorem. 

PULSE CODE MODULATION: PCM Generation and Reconstruction, Quantization Noise, Non uniform Quantization and Companding, DPCM, DM, Noise in DM, ADM.

Applications: Design of E-1 and T-1 carrier systems

Unit-II: 

BASE BAND DIGITAL TRANSMISSION

Digital Signals and Systems, Digital PAM Signals, Transmission limitations, Power Spectra of Digital PAM, Spectral Shaping by Precoding, Noise and Errors, Binary Error Probabilities, Regenerative Repeaters, Matched Filtering, Correlation Detection, Line coding, Eye Diagram.
Unit-III: 

DIGITAL MODULATION TECHNIQUES

ntroduction, optimum receiver for binary digital modulation schemes, ASK, ASK Modulator, Non-coherent and Coherent ASK Detector, FSK, Bandwidth and Frequency spectrum of FSK, FSK Modulator, Non-coherent and Coherent FSK Detector, FSK Detection using PLL, BPSK, Coherent PSK Detection, QPSK, DPSK, Definition of BER, calculation of error probability of ASK, BPSK, BFSK,QPSK,Comparison of Digital modulation systems. 

Applications: Design of MODEM for voice transmission

Unit-IV: 

INFORMATION THEORY
Information and entropy, mutual information, information rate.

Source Coding: Introduction, Advantages, Shannon’s theorem for Channel capacity, Huffman code, Shannon-Fano coding, bandwidth –S/N trade off.

Unit-V: 

CHANNEL CODING

Linear Block Codes, Error detection and correction capabilities of Linear Block Codes, Hamming Code, Cyclic Codes: Encoding, syndrome calculation, Decoding, Convolution Codes: Encoding, Decoding using State, tree and trellis diagrams, Decoding using Viterbi algorithm.

UNIT VI: 

SPREAD SPECTRUM MODULATION

Use of Spread Spectrum, DSSS-CDMA, FHSS-CDMA, PN-sequences: Generation and Characteristics.

TEXT BOOKS:

1. B. P. Lathi, Modern Analog and Digital Communication, 3rd Ed., Oxford University Press 

2. K. Sam Shanmugham, Digital and Analog Communication Systems, John Wiley & Sons

3. Simon Haykin, Digital communications -, John Wiley, 2005

4. H. Taub and D. Schilling, Principles of Communication Systems –, TMH, 2003

5. A. Bruce Carlson, & Paul B. Crilly, “Communication Systems – An Introduction to Signals & Noise in Electrical Communication”,McGraw-Hill International Edition, 5th Edition, 2010.

REFERENCES:

1. John Proakis, Digital Communications –, TMH, 1983.  

2. Singh & Sapre, Communication Systems Analog & Digital –, TMH, 2004.

3. Sklar: Digital Communication, 2nd Ed., Pearson Education

4. “Digital Communications”, J.S Chitode, Technical publication, Pune.
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Prerequisites: EMTL

Course Objectives:

The objectives of this course are

· To study and learn various antennas, their working principle, arrays and radiation patterns of antennas.

· To understand various techniques involved in various antenna parameter measurements.

· To understand the radio wave propagation in the atmosphere

Course Objectives: After studying this course, the students will be able to

	CO1
	Explain electromagnetics and antenna characteristics.  

	CO2
	Explain wire antennas and antenna arrays 

	CO3
	Evaluate  knowledge on Horn, Parabolic  and Lens antennas.  

	CO4
	Recall  knowledge on Horizontal Polarized antennas, Helical antennas , Patch antennas etc. 

	CO5
	Discuss ground wave and space wave propagation and space wave concepts.

	CO6
	 Analyse concepts of sky wave propagation .


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

Unit-I: 

FUNDAMENTAL PARAMETERS OF ANTENNAS

Review of Electromagnetic Theory: Vector Potential, Solution of Wave Equation, Retarded Case, Hertizian Dipole. Antenna Characteristics: Radiation Pattern, Beam Solid Angle, Directivity, Gain, Input Impedance, Polarization, Bandwidth, Reciprocity, Equivalence of Radiation Patterns, Equivalence of Impedances, Effective Aperture, Vector Effective Length, Antenna efficiency. 

Unit-II: 

LINEAR WIRE ANTENNAS AND ARRAYS

Wire Antennas: Short Dipole, Radiation Resistance and Directivity, Half Wave Dipole, Monopole, Small Loop Antennas. Antenna Arrays: Linear Array and Pattern Multiplication, Two-Element Array, Uniform Array, BSA and EFA, EFA With increased Directivity. BSA with Non- uniform Amplitude Distributions and Binomial Arrays.
Unit-III: 

APERTUREAND REFLECTOR ANTENNAS
Magnetic Current and its Fields, Uniqueness Theorem, Field Equivalence Principle, Duality Principle, Method Of Images, Pattern Properties, Slot Antenna, Horn Antenna, Pyramidal Horn Antenna, Reflector Antenna-Flat Reflector, Corner Reflector, Common Curved Reflector Shapes, Lens Antenna.

Applications: Design of parabolic reflector for DTH.

Unit-IV: 

Long Wire, V and Rhombic Antenna, Yagi-Uda Antenna, Turnstile Antenna, Helical Antenna- Axial Mode Helix, Normal Mode Helix, Biconical Antenna, Log Periodic Dipole Array, Spiral Antenna, Microstrip Patch Antennas. Antenna Measurements: Radiation Pattern Measurement, Gain and Directivity.

Applications: Design of a 3-element Yagi guda Antenna for given specifications

Unit-V: 

Surface Wave Propagation-Modes of Wave Propagation-Surface Wave Propagation and Surface Wave Tilt-Plane Earth Reflection, Reflection and Refraction of  Waves-Field Strength due to Ground Wave-Multi-Hop Transmission. Tropospheric and Space Wave Propagation 

UNIT VI: 

Ionospheric Propagation: Structure of Ionosphere-Measures of Ionosphere Propagation-Critical Frequency-Angle of Incidence-MUF And LUF ,Optimum Working Frequency-Skip Distance, Virtual Height , Refractive Index of The Ionosphere, Effect of the Earth Magnetic Field and Fading 

TEXT BOOKS -

1. John D. Kraus and Ronald J. Marhefka, Antennas for All Applications –TMH, 3rd Edn., 2003.

2. E.C. Jordan and K.G. Balmain ,Electromagnetic Waves and Radiating Systems –, PHI, 2nd ed., 2000. .

REFERENCES –

1. C.A. Balanis, Antenna Theory - John Wiley & Sons, 2nd ed., 2001.

2. K.D. Prasad, Antennas and Wave Propagation –, Satya Prakashan, Tech India Publications, New Delhi, 2001.

3. E.V.D. Glazier and H.R.L. Lamont ,Transmission and Propagation –, The Services Text Book of Radio,  vol. 5, Standard Publishers Distributors, Delhi.

4. F.E. Terman Electronic and Radio Engineering –, McGraw-Hill, 4th edition, 1955.

5. John D. Kraus, Antennas – McGraw-Hill, 2nd ed, 1988.
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CODE: 6GC51

Course Objective:  Provides basic understanding of biological mechanisms of living organisms from the perspective of engineers. The course is expected to encourage engineering students to think about solving biological problems with engineering tools. 

COURSE OUTCOMES

	CO:1 
	Ability to apply the knowledge of biology to understand its scope and importance in various fields of engineering.  

	CO:2
	To understand the structure and functions of different types of cell and understand the significance of cell to cell communication.  

	CO:3
	To gain knowledge as to how genes play an important role in information transfer

	CO:4
	Ability to understand the importance of Biomolecules and thermodynamics of biological systems

	CO:5
	Ability to demonstrate a substantive knowledge of human physiology

	CO:6
	Ability to evaluate the impact of biology on society and  how they relate to other  engineering branches


UNIT I:  BIOLOGY IN ENGINEERING

Biology- Definition, Scope and relevance of Biology in Engineering-Biomechanics, Bioelectronics, Bioinformatics. Origin of Life – Big Bang Theory, Evolutionary Theories -Darwinism and Lamarckism. Significance of water as universal solvent.  Diversity of Life - Whittaker’s five kingdom classification

UNIT II: CELL BIOLOGY

Cell – Unicellular &  Multicelluar Organisms, Cell structure- Prokaryotic & Bacterial growth curve;  Eukaryotic cell Organelles and their Functions. Concept of cell, tissue, organ and organism, Cell cycle, Cell division – Overview of Mitosis and Meiosis, Overview of Cell Signalling & Communication - Autocrine, Paracrine, Synaptic signaling, Endocrine signaling.

UNIT III: GENETICS IN INFORMATION TRANSFER

Genetics- definition, Mendel Laws- Law of dominance, Law of segregation and Law of independent assortment, concept of heredity - Chromosomes & DNA,RNA as hereditary material, Genetic code.  

UNIT IV: BIOMOLECULES

Biomolecules – Carbohydrates - glucose, starch, glycogen, amino-acids-essential and non-essential, roteins, lipids, Enzymes- classification, kinetics, Inhibition. Metabolism-aerobic (Glycolysis, Krebs cycle) & anaerobic respiration, ATP as energy currency, Photosynthesis-overview, Thermodynamics in biological systems- Exothermic & Endothermic Reactions, Endergonic and Exergonic Reactions, Energy flow in organisms (Autotrophs, Heterotrophs, lithotrophs). 

UNIT V: HUMAN PHYSIOLOGY

Introduction to Human Physiology, Circulatory System - Heart and its functions, blood as transport systems , Nervous System - Brain and its functions, Excretory system - Kidney and its functions, (ammoniotelic, uricotelic and ureotelic) 
UNIT VI: BIOINSPIRED ENGINEERING APPLICATIONS

Comparison of Science and Engineering-Eye and camera, Bird flight and aircraft, Principles of Brownian movement, Biosensors and their applications in health care and environmental monitoring, Brain Machine Interface- Human locomotion and robotics, Artificial Neural Networks (ANN), Genetic algorithms. Internet of Things (IoT) in agriculture and Healthcare, Nanorobots in medicine.

TEXT BOOKS:

1. Introduction To Biology And Biotechnology by Vaidyanath K. , K. Patrap Reddy, BS publications, Second    Edition

2. Basic Biotechnology, Second Edition, by Colin Ratledge and Bjorn Kristiansen, Cambridge University Press.

REFERENCES

1. Dr. C.C. Chatterjee, Human Physiology (11th Edition) Vol I and II, Medical Allied Agency, Kolkata, 1987.

2. H.G. Rehm and G. Reed, Biotechnology Volume I & 2 

Syllabus for B. Tech (E.C.E.) III Year I semester
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m

	
	
	
	
	
	
	
	x
	
	
	x
	
	


                                                                                                                                                                                                                                                                                                                                                                                                                 L
T
P/D
C

2
1
0
2

BANKING OPERATIONS, INSURANCE AND RISK MANAGEMENT (6ZC05)

Course Objectives: To make the students understand the concepts and principles of Indian Banking Business, Insurance Business and Capital market business products and services, which facilitate them to understand the nature of market. 

Course Outcomes: 
1. Describe the new dimensions and products served by the banking system in INDIA.

2. Explain the credit control system and create awareness on NPA’s

3. Apply the knowledge of Insurance concepts in real life scenarios 

4. Recognize the importance of regulatory and legal frame work of IRDA

5. Identify the risk management process and methods.

6. Calculate the diversity of risk and return
UNIT I 

INTRODUCTION TO BANKING BUSINESS: Introduction to financial services - History of banking business in India, Structure of Indian banking system: Types of accounts, advances and deposits in a bank. KYC norms, New Dimensions and products- E-Banking: Mobile-Banking, Net Banking, Digital Banking, Negotiable Instruments: Cheque system.

UNIT II

BANKING SYSTEMS AND ITS REGULATION: Banking Systems: Branch Banking, Unit Banking, Correspondent Banking, Group Banking, Deposit Banking, Mixed Banking and Investment Banking - Banking Sector Reforms with special reference to Prudential Norms, Capital Adequacy Norms, Classification of Assets and NPA’s, Functions of RBI, Role of RBI in regulating Indian Banking. Banking Ombudsman scheme.

UNIT III

INTRODUCTION TO INSURANCE: Introduction to insurance, Need and importance of Insurance, principles of Insurance, characteristics of insurance contract, branches of insurance and types of insurance: Life insurance and its products, General Insurance and its variants.

UNIT IV
INSURANCE BUSINESS ENVIRONMENT: Procedure for issuing an insurance policy –Nomination - Surrender Value - Policy Loans – Assignment - Revivals and Claim Settlement; Insurance as a tax mitigation tool, Role of IRDA in Insurance Regulation.

UNIT V

FINANCIAL MARKETS AND RISK MANAGEMENT: Introduction to Financial Markets: Money Market – Capital market; Introduction to Risk Management, meaning and classification of risks, Risk management process, Risk Management Approaches and Techniques.

UNIT VI

DERIVATIVES AS A RISK MANAGEMENT TOOL: Introduction to Financial Derivatives, Advantages of Derivatives - types of Derivative Contracts - Forwards, Futures, Options and Swaps - Differences among Forwards, Futures and Option Contracts.

References: 

· Varshney, P.N., Banking Law and Practice, Sultan Chand & Sons, New Delhi.

· General Principles of Insurance Harding and Evantly

· Mark S. Dorfman:  Risk Management and Insurance, Pearson, 2009.

· Scott E. Harringam Gregory R. Nichanus: Risk Management & Insurance, TMH, 2009.
· Geroge E. Rejda: Principles of risk Management & Insurance, 9/e, pearson Education. 2009.
· G. Koteshwar: Risk Management Insurance and Derivatives, Himalaya, 2008.
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Course Outcomes:

· Students will learn basics of databases and understand the architecture of database management systems.

· Students will learn about good database design techniques and database theories behind.

· Understand conceptual database designs, and functional dependencies and normalization.

· Students will understand the Mathematical foundation for relational databases.

· Student will be able to understand concept of Constraints, Views and will be able to create dynamic databases.

· Learn transaction management, concurrency controls.

Unit – I Introduction to Databases and Transactions What is database system, purpose of database system, view of data, relational databases, database architecture, transaction management

Unit- II Data Models The importance of data models, Basic building blocks, Business rules, The evolution of data models, Degrees of data abstraction. 

Unit-III Database Design ,ER-Diagram and Unified Modeling Language Database design and ER Model:overview, ER-Model, Constraints, ER-Diagrams, ERD Issues, weak entity sets, Codd’s rules, Relational Schemas, Introduction to UML Relational database model: Logical view of data, keys, integrity rules. Relational Database design: features of good relational database design, atomic domain and Normalization (1NF, 2NF, 3NF, BCNF).

Unit- IV Relational Algebra and Calculus Relational algebra: introduction, Selection and   

projection, set operations, renaming, Joins, Division, syntax, semantics. Operators, grouping and ungrouping, relational comparison. Calculus: Tuple relational calculus, Domain relational Calculus, calculus vs algebra, computational capabilities. 

Unit- V Constraints, Views and SQL What is constraints, types of constrains, Integrity constraints, Views: Introduction to views, data independence, security, updates on views, comparison between tables and views SQL: data definition, aggregate function, Null Values, nested sub queries, Joined relations. Triggers. 

Unit-VI Transaction management and Concurrency control Transaction management: ACID properties, serializability and concurrency control, Lock based concurrency control (2PL, Deadlocks), Time stamping methods, optimistic methods, database recovery management. 

TEXT BOOKS: 

A Silberschatz, H Korth, S Sudarshan, “Database System and Concepts”, fifth Edition McGraw-Hill , Rob, Coronel, “Database Systems”, Seventh Edition, Cengage Le
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Course Objective:

With the advent of semiconductor devices, Revolution is taking place in the power transmission distribution and utilization. This course introduces the basic concepts of power semiconductor devices, Converters and choppers and their analysis.

Course Outcomes:

After completion of this course the students are able to 

1) Understand the construction and operation of various power semiconductor devices and analyze about the series and parallel operation of SCRs.
2) Analyze the operation of different configurations of single phase converters for different loads.

3) Analyze the operation of different configurations of three phase converters for different loads.

4) Explain the operation of different type’s choppers. 

5) Explain the operation of inverter and applications of inverters.  
6) Explain the working of an AC voltage controller and Cyclo-Converters for different configurations. 

UNIT – I POWER SEMI CONDUCTOR DEVICES:

Thyristors, Silicon Controlled Rectifiers (SCR’s),  BJT,  Power MOSFET,  Power IGBT, DIAC, TRIAC, GTO and their characteristics. Basic theory of operation of SCR, Static characteristics, Two transistor analogy, Turn on and turn off methods, Dynamic characteristics of SCR, Turn on and Turn off mechanism., SCR, UJT firing circuit, Series and parallel connections of SCR’s, Snubber circuit details, Specifications and Ratings of SCR’s, BJT, IGBT.

UNIT – II SINGLE PHASE CONTROLLED CONVERTERS:

Phase control technique, Single Phase Line commutated converters, Midpoint and Bridge connections; Half controlled and Fully controlled converters, Derivation of average load voltage and current with R and RL loads, 

UNIT – III THREE PHASE CONTROLLED CONVERTERS:

Three phase half controlled and fully controlled bridge converters with R and RL loads, Effect of Source inductance, Waveforms, Numerical Problems.

UNIT – IV CHOPPERS:

Choppers,  Time ratio control and Current limit control strategies,  Step down choppers Derivation of load voltage and currents with R, RL and RLE loads, Step up Chopper, load voltage expression, Jones chopper and waveforms, Problems, Buck, Boost, Buck-Boost choppers.(Qualitative treatment).

UNIT – V INVERTERS:

Inverters, Single phase inverter,  Half and Full bridge VSI & CSI inverters, Waveforms, Voltage control techniques for inverters, Three phase inverters with 120degrees and 180 degrees mode of conduction,  Pulse width modulation techniques (Multiple Pulse and Sinusoidal),  Numerical problems.

UNIT –VI AC VOLTAGE CONTROLLERS & CYCLO CONVERTERS:

AC voltage controllers, Single phase two SCR’s in anti parallel with R and RL loads,  Derivation of RMS load voltage, current and power factor wave forms, Firing circuits, Numerical problems, Cyclo converters,  Single phase midpoint cyclo converters with Resistive and inductive load (Principle of operation only), Bridge configuration of single phase cyclo converter (Principle of operation only), Waveforms 

TEXT BOOKS:

1. Power Electronics - P.S.Bimbhra, Khanna Publishers.

2. Power Electronics Circuits, Devices and Applications - M. H. Rashid, Prentice Hall of India, 2nd edition.

REFERENCES:

1. 
Power Electronics - Vedam Subramanyam, New Age International (P) Limited, Publishers.

2. 
Power Electronics - V.R.Murthy   1st edition, OXFORD University Press.

3. 
Power Electronics - P.C.Sen,Tata Mc Graw Hill Publishing.

4. 
Power Electronics - M. D. Singh & K. B. Kanchandhani, Tata Mc Graw Hill Publishing Company.
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	Course Outcomes:

	CO1
	Apply the knowledge for developing/producing sensors, devices based on the assimilated know-how of composites, ceramics, electro-magnetic materials, shape memory alloys, and their properties.

	CO2
	Develop/process new sensing and actuating smart devices based on the assimilated knowledge on the principles of electromagnetics, acoustics and signal processing.

	CO3
	Evaluate shape memory materials, electro rheological fluids and develop newer applications.

	CO4
	Comprehend the principles of operation of optical fibers, actuators, and methods of analyses employed in smart materials.

	CO5
	To apply the principles of drag, turbulence and acoustic control for developing smart skins for aerospace and transportation vehicles.

	CO6
	To develop or process sensors and actuators for MEMS using shape memory alloys, PZT actuators. 


UNIT - I

Introduction: Characteristics of composites and ceramics materials, Dynamics and controls, concepts, Electro-magnetic materials and shape memory alloys-processing and characteristics

UNIT - II

Sensing And Actuation: Principles of electromagnetic, acoustics, chemical and mechanical sensing and actuation, Types of sensors and their applications, their compatibility conventional and advanced materials, signal processing, principles and characterization.

UNIT - III

Control Design: Design of shape memory alloys, Types of MR fluids, Characteristics and application, principles of MR fluid value designs, Magnetic circuit design, MR Dampers, Design issues.

UNIT - IV

Optics And Electromagnetic: Principles of optical fiber technology, characteristics of active and adaptive optical system and components, design and manufacturing principles.

UNIT - V

Structures: Principles of drag and turbulence control through smart skins, applications in environment such as aerospace and transportation vehicles, manufacturing, repair and maintainability aspects.

Controls: Principles of structural acoustic control, distributed, analog and digital feed back controls, Dimensional implications for structural control.

UNIT - VI

Principles Of Vibration And Modal Analysis: PZT Actuators, MEMS, Magnetic shape Memory Alloys, Characteristics and Applications.

Information Processing: Neural Network, Data Processing, Data Visualisation and Reliability – Principles and Application domains.

06 Hours

TEXT BOOKS:

1. Analysis and Design’, A. V. Srinivasan, ‘Smart Structures –Cambridge Universities Press, New York, 2001, (ISBN :

0521650267)

2. ‘Smart Materials and Structures’, M V Gandhi and B S Thompson Chapmen & Hall, London, 1992 (ISBN : 0412370107)

133

REFERENCE BOOKS:

1. ‘Smart Materials and Structures’, Banks HT, RC Smith, Y Wang,Massow S A, Paris 1996

2. G P Gibss’Adaptive Structres’, Clark R L, W R Saunolers, JhonWiles and Sons, New York, 1998

3. An introduction for scientists and Engineers’, Esic Udd, OpticSensors : Jhon Wiley & Sons, New York, 1991 (ISBN :0471830070)
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Course Objectives: This course helps to provide the basic concepts of Product and Services. This course will enable the students to study areas of basic insights in product management and Services Design. 

Course Outcomes: 

1. The students will be introduced to basic concepts of product .

2. Will enlighten the students with the process of new product development and stages in the process.

3. Will help the students understand the concept of product testing, product planning and the preparatory groundwork for launching a new product

4. Will help the students to understand the nature of services, its differences with the goods and the application of marketing principles for services.

5. Will enlighten the students to understand the attributes of a good service design and the tools for producing and distributing the services.

6. To make the students understand about the importance of quality of services and also introduce some measurement scales to evaluate the service quality.

UNIT- I

PRODUCT AS A COMMERCIAL FACTOR
Product concept: premarketing, product definition, product dimensions. Product classification- by its nature, by final use by reasons for purchase, by consumer groups.

UNIT- II

PRODUCT INNOVATION
New products-What is a new product, Concept, Reasons, Succeed and failure factors, Launch process, Opportunities identification, Idea generation Systems, Evaluation, Check list, Financial analysis, Product concept.
UNIT- III

PRODUCT MANAGEMENT

Concept test, Product testing, Pre-launch, Market test, Final evaluation “Stage / Gate Process” A sequence system for a product launch. Product planning and development-Product planning, Price planning, Bake even point analysis, Communications Planning, Advertising Planning, Distribution planning

UNIT - IV: INTRODUCTION TO SERVICE:

Meaning and Definition of Service, Characteristics of Services, Classification of Service, Five levels of Service, Service verses Physical Goods, 7 P’s for Marketing of Services, Marketing Mix for Tourism, Hospitality, Education, and Health Industry.

UNIT – V: SERVICE PROCESS DESIGN: 

Challenges & Critical Success Factors, Distribution Methods for Service, Process of Service Delivery, Tools for Service Design, Customer involvement in the Production Process, Tools for Innovation, Role of Intermediaries, Attributes of a Good Design.

UNIT – VI: QUALITY OF SERVICE:
Definition of Service Quality, Elements of Service Quality, Service Quality Measuring Tools; SERVQUAL Scale, Service Quality Gap Analysis, Objective Service Metrics, Cost of Quality in Service. Challenges and Problems of Service Quality in Inida.

References:

· Dr. S.L. Gupta, Product Management, Wisdom Publications

· C.Merle Crawford ,New Product Management
· Valarie A.Zeithaml & Mary Jo-Bitner: Services Marketing—Integrating Customer Focus Across the Firm, 3/e, Tata McGraw Hill, 2007.

· Thomas J.Delong & Asish Nanda: Managing Professional Servies—Text and Cases, McGraw-Hill International, 2006.

· Christopher Lovelock: Services Marketing People, Technology, Strategy, Fourth Edition, Pearson Education, 2006
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Course objectives: To provide basic knowledge relating to the Indian Economy thus making the students aware of the current aspects taking place in the Indian and world economy.

Course Outcomes:

1. Gain knowledge relating to Economics, various sectors and its growth

2. Will gain knowledge relating to various concepts of National income and related aggregates 

3. Students will learn about Indian Industrial policy and benefits of LPG to India

4. Comprehend knowledge relating to Fiscal policy & Taxation system in India

5. Learn about inflation & business cycles.

6. Know about the BoP and its influence on economy.

Unit 1: Introduction to Economics: 

Definition, Economics and economy, back ground of economy, sectors of the economy, types of economy, growth of economy, primary moving force of Economic growth in India, mixed economy.   

Unit 2: National Income and related aggregates
Aggregates related to National Income: Gross National Product (GNP), Net National Product (NNP), Gross and Net Domestic Product (GDP and NDP) - at market price, at factor cost; National Disposable Income (gross and net), Private Income, Personal Income and Personal Disposable Income; Real and Nominal GDP.

Unit 3: Industrial policy & Liberalization of Economy

Industrial policy in India, its objectives, Review of Industrial policies up to 1986, Industrial policy 1991 - causes of its implementation, benefits of Liberalization, privatization & Globalization to the Indian economy.

Unit 4: Fiscal policy & Taxation system

Fiscal policy- Definition, objectives, importance, setbacks, recent fiscal policy of India, Reforms to strengthen the fiscal policy in India. Taxation system in India, methods of taxation, a good tax system, VAT, GST, Reforms in taxation.

Unit 5: Inflation & Business Cycles: Inflation – Definition, types, effects of inflation on various segments of the population and sectors of the economy, measures to control inflation, Business cycles: Introduction, Depression, Recovery, Boom, and Recession.  

Unit 6: Balance of Payments
Balance of payments account - meaning and components; balance of payments deficit-meaning.  Foreign exchange rate - meaning of fixed and flexible rates and managed floating. Determination of exchange rate in a free market

      References:.

· Indian Economy, Datt & Mahajan, 70th Edition, Sultan Chand publishers.

· Indian Economy, Misra & Puri, 33rd Edition, Himalaya publishing house.

· Latest Budget document by Ministry of Finance

· Latest Economic survey

· 12th Five year plan

· News articles in The Hindu, The Business Line
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After studying this course, the students will be able to 
1. Understand the basic architecture of PLDs: PLAs, PALs, PROM. 
2. Understand the basic architecture of CPLDs and FPGAs and their applications. 
3. Understand the advanced architectures of Spartan FPGA and Seven series FPGAs. 
4. Understand the flow of various stages of FPGA based design flow. 
5. Gain the knowledge of front end and back end tools. 
6. Gain the awareness and features of HDLs used in present scenario 

UNIT – I
Review of Logic Design 

Implementation with NAND – NOR gates, designing with multiplexers, implementation of logic functions with look-up tables, minimization of combinational functions using K-maps, Quine-McCluskey method, Review of finite state machines, one hot state encoding.
 
UNIT – II
Programmable Logic Devices

Introduction, programmable logic devices (PLDs), SPLDs, CPLDs, fundamentals of PLD circuits, PLD symbology, PLD architectures: Progrmmable Read Only Memories (PROMs), Programmable Array Logic (PAL), Design examples with PLDs.

UNIT – III
Complex Programmable Logic Devices
Generalized Architecture & Features of CPLDs, ALTERA CPLDs, Altera series – Max 5000/7000 series and Altera FLEX logic-10000 series CPLD, Speed performance and in system programmability.

UNIT – IV
FPGAs: Introduction, Structure of FPGA, Programmable Logic Block Architectures, Programmable Interconnects, Programmable I/O blocks in FPGAs, FPGA Programming Technologies, Architectures of  Xilinx XC 4000 & ALTERA’s FLEX 8000/10000 FPGAs, Logic Synthesis, logic Optimization, Lookup Table Technology Mapping, Mapping into Xilinx 3000 CLBs, Multiplexer Technology, Mapping.
 
UNIT – V
FPGA Design Flow 
Design Specification and Design Entry, Behavioral Simulation, Synthesis: Constraints, Gate level verification; Static Timing Analysis, Implementation: Translate, Mapping, Place & Route, Bit Stream Generation.

UNIT – V
Introduction to CAD tool 
Evolution of CAD Tool, VLSI design cycle, Front end design tools, Back end design tools, IC design flow, FPGA versus ASIC design flow. 

  
 
Text Books

1. Park K. Chan / Samiha Mourad, “Digital Design using Field Programmable Gate Arrays”, Pearson, 1994 (Unit-I)
2. Stephen D. Brown, Robert J Francis, Jonathan Rose, Ivonko G. Vranesic, “Field Programmable Gate Arrays”, Springer International Edition, First Indian Print 2007
References

1. Ronald J Tocci, Neal S. Widmer, Gregory L. Moss, “Digital Systems: Principles & Applications”, 10thEdition, Pearson, 2009 (Unit-II)
2. Stephen Brown Zvonko Vranesic – Fundamentals of Digital Logic with VHDL design, McGraw Hill – 2000
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Course Objectives:

The objectives of this course are

· To provide basic knowledge in embedded system design using Embedded C.

· To make the learners understand concept and applications of Embedded C Programming in various fields including industrial automation..

Course Outcomes: After studying this course, the students will be able to

	CO1
	Demonstrate the use of development software for a particular application and choosing appropriate OS.

	CO2
	Understanding and building basic embedded system using 8051.Understanding its design

	CO3
	Design of embedded systems and implementation of switch reading.

	CO4
	Demonstrate the concepts of OOP’s theory inheritance and functions in embedded C to support modular programming.

	CO5
	Learning the need for realtime implementation in Embedded C..

	CO6
	Case study of ‘Intruder Alarm” toachihve real time hands on.
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Syllabus Content

UNIT – I:

Programming Embedded Systems in C 
Introduction ,What is an embedded system, Which processor should you use, Which programming language should you use, Which operating system should you use, How do you develop embedded software, Conclusions 

UNIT – II:

Introducing the 8051 Microcontroller Family
Introduction, What’s in a name, The external interface of the Standard 8051, Reset requirements ,Clock frequency and performance, Memory issues, I/O pins, Timers, Interrupts, Serial interface, Power consumption ,Conclusions

UNIT – III:

Reading Switches

Introduction, Basic techniques for reading from port pins, Example: Reading and writing bytes, Example: Reading and writing bits (simple version), Example: Reading and writing bits (generic version), The need for pull-up resistors, Dealing with switch bounce, Example: Reading switch inputs (basic code), Example: Counting goats, Conclusions

UNIT – IV:

Adding Structure to the Code 
Introduction, Object-oriented programming with C, The Project Header (MAIN.H), The Port Header (PORT.H), Example: Restructuring the ‘Hello Embedded World’ example, Example: Restructuring the goat-counting example, Further examples, Conclusions 

UNIT – V:

Meeting Real-Time Constraints 
Introduction, Creating ‘hardware delays’ using Timer 0 and Timer 1, Example: Generating a precise 50 ms delay, Example: Creating a portable hardware delay, Why not use Timer 2?, The need for ‘timeout’ mechanisms, Creating loop timeouts, Example: Testing loop timeouts, Example: A more reliable switch interface, Creating hardware timeouts, Example: Testing a hardware timeout, Conclusions 

UNIT – VI:

Case Study: Intruder Alarm System 
Introduction, The software architecture, Key software components used in this example, running the program, the software, Conclusions
TEXT BOOKS:

1. Embedded C - Michael J. Pont, 2nd Ed., Pearson Education, 2008

REFERENCE BOOKS:

1. PICmicro MCU C-An introduction to programming, The Microchip PIC in CCS C - Nigel Gardner
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Prerequisites: PTSP,DC,M-II

Course Objectives: After studying this course, the students will be able to

	CO1
	Understand the measure of entropy and average information content in a long message sequences.

	CO2
	Explore the various types of Source coding techniques and their efficiency.

	CO3
	Explore the various of channel coding techniques like LBC and Cyclic code and their performances in error control.

	CO4
	Understand basic concepts and working of Convolution codes and viterbi decoding.

	CO5
	Understand and explore the low density parity checks and their performance.

	CO6
	Analyze the performances of various other types of codes including BCH codes, Golay codes, turbo codes etc.


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

Unit – I

Information Theory: Introduction, Measure of information, Average information content of symbols in long independent sequences, Average information content of symbols in long dependent sequences. Mark-off statistical model for information source, Entropy and information rate of mark-off source. 

Unit – II

Source Coding: Encoding of the source output, Communication Channels, Discrete communication channels, Continuous channels, Shannon’s encoding algorithm, Huffman Coding, Run-Length Encoding, Calculation of Coding efficiency and redundancy, Channel capacity for continuous channel and BSC.

Unit – III

Linear Block codes and cyclic codes

Introduction to Error Control Coding: Introduction, Types of errors, examples, Types of codes: Linear Block Codes: Matrix description, Error-Detecting and Error-correcting Capabilities of a Block code and Hamming codes.

Cyclic Codes: Description, Generator and Parity-check Matrices, Encoding, Syndrome Computation and Error Detection, Decoding ,Cyclic Hamming Codes, Shortened cyclic codes, Error-trapping decoding for cyclic codes, Majority logic decoding for cyclic codes

Unit – IV

Convolution Codes: Encoding of Convolution Codes, Structural and Distance Properties, State diagram, Code tree diagram, Maximum-Likelihood decoding, Soft decision and hard decision decoding, the Viterbi algorithm.

Unit – V

Low Density Parity Check codes: Introduction, Matrix and Graphical representation, Galleger’s method of construction, Regular and Irregular LDPC codes, other methods of constructing LDPC codes, Tanner graphs, Decoding of LDPC codes.

Unit – VI

Other coding techniques: BCH code, RS Code, Hamming Code, Golay Codes, Turbo codes- Definition, encoding and decoding process.

Text Books

1. Digital and analog communication systems, K. Sam Shanmugam, John Wiley, 1996. 

2. Digital communication, Simon Haykin, John Wiley, 2003.

Reference Books:

1. ITC and Cryptography, Ranjan Bose, TMH, II edition, 2007

2. Digital Communications - Glover and Grant; Pearson Ed. 2nd Ed 2008
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Course Objectives: 

· The course objective of this course is to get the students acquainted with the knowledge and principles to analyze and design typical wired and wireless communication systems and network.

· To understand the working principles of Telecommunication system & switching systems.

Course Outcomes: 

After studying this course, the students will be able to

	
	· Explain the basics of switching systems and telecommunication fundamentals. 

· Identify different things involved in the control of switching systems. 

	
	· Classify different time division switching techniques and design of switching networks.

	
	· Describe traffic measurement parameters like delay, Erlangs, Queue capacity & their applications

	
	· Discuss the signaling concepts of switching systems.

	
	· Explain principle and operation of different digital networks.

	
	


Syllabus Content

UNIT I: SWITCHING SYSTEMS

Evolution of Telecommunications; Basics of a Switching System; Functions of a Switching System; Step-by-step Switching; Crossbar Switching-Principle of Crossbar Switching, Crossbar Switch Configurations, Crossbar Exchange Organization; A General Trucking; Electronic Switching; Digital Switching Systems.

Unit-II: CONTROL OF SWITCHING SYSTEMS

Introduction; Call Processing Functions-Sequence of Operations; Signal Exchanges: State Transition Diagrams; Common Control; Reliability, Availability and Security; Stored Program Control.

Unit-III: TIME DIVISION SWITCHING 

Basic Time Division Space Switching; Basic Time Division Time Switching; Time Multiplexed Space Switching; Time Multiplexed Time Switching; Combination Switching; Three Stage Combination Switching. Introduction to Switching Networks.

Unit-IV: TELECOMMUNICATIONS TRAFFIC

Introduction; The Unit of Traffic; Congestion; Traffic Measurement; A Mathematical Model; Lost-Call Systems-Theory; Traffic Performance; Lost Systems in Tandem; Use of Traffic Tables; Queuing Systems-The Second Erlang Distribution; Probability of Delay; Finite Queue Capacity; Some Other Useful Results; Systems with a single Server; Queues in Tandem. 

Applications: Design of a Queue Model for voice transmission.

Unit-V: Telephone Network 

Network Subscriber Loop Systems, Switching Hierarchy & Routing, Transmission Plan, Numbering Plan, Charging plan, signaling Techniques, in channel signaling, common channel signaling system, CCITT Signaling System No. 7

Unit-VI: Digital Networks

Data transmission in PSTN’s switching, techniques for data transmission, data communication architecture, ISDN and its Motivation, New Services, Network and Protocol Architecture, Transmission Channels, Internetworking, BISDN. DSL technology, Cable Modem, SONET. 

TEXT BOOKS:

1. Thyagarajan Viswanath, Tele communication switching system and network, PHI, 2000.

2. J E Flood, Telecommunication switching, Traffic and Networks, Pearson Education, 2002.

REFERENCES:
1. Wayne Tomasi, Advanced electronic communication systems, PHI, 2004.

2. J. Bellamy, Digital Telephony, John Wiley, 2nd edition, 2001. 

3. Achyut S. Godbole, Data Communications & Networks, TMH, 2004.

4. H. Taub & D. Schilling, Principles of Communication Systems, TMH, 2nd Edition, 2003.

5. B.A. Forouzan, Data Communication & Networking TMH, 3rd Edition, 2004. 
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Course Objective: To enhance the knowledge of students in the field of Networking and give awareness towards how the Internet works.

After studying this course, the students will be able to 
7. Explain different kind of networking models
8. Define different addressing schemes for networks. 
9. Detailed idea of data link layer protocol and medium access protocol. 
10. Gain the knowledge of router configuration and network layer protocols and their working. 
11. Differentiate the IPv4 and IPv6 addressing schemes for different networks.. 
12. Gain the knowledge of application layer protocols like DHCP, DNS.

Unit – 1 

Networks, The Internet, protocols and standards. Network models: layered tasks, the OSI model, Layers in the OSI model, TCP/IP protocol suite

Unit – 2 Configuring Network and Network Operating Systems

Client – Server Model, Peer to Peer Network, LANs, WANs and the Internet, Network as a Platform, Changing Network Environment, IoS Bootcamp, Basic Device Configuration, Address Schemes, Verifying Connectivity

Unit – 3 Network Protocols and Network Access

Rules of Communication, Network Protocol and Standards, Data Transfer in Network, Physical Layer Protocols, Network Media, Data Link Layer Protocols, Media Access Control, Frame Fields and Importance

Unit – 4 Ethernet and Network Layer

Ethernet Protocols, MAC address Importance, LAN Switches, MAC Address tables and Switch Forwarding Methods, Address Resolution Protocol, Network Layer Protocols, Routing Table and Routing Techniques, Anatomy of Router, Router Boot-up, Configure a Cisco Router

Unit – 5 IP addressing and Subletting

IPv4 Network Addresses, IPv4 Unicast, Broadcast and Multicast concepts, Types of IPv4 addresses, IPv6 network address, IPv6 Unicast and Multicast addresses, Connecting variety of devices using IPv4 and IPv6 addresses. Testing and Verification of Different Level Connectivity in different networks, Subnetting an IPv4 Network, Subnetting in classless networks, Sunetting an IPv6 Network

Unit – 6 Transport Layer and Application Layer

Transport layer protocols, TCP, UDP, Application Layer Protocol, Web and Email Protocols, DNS, DHCP, File Sharing Services, Network Design, Network Security, Network Testing and Verification, Network Troubleshooting

   
Text Books

1. Netacad login for all the students and in that entire material is available.

References

1. Data Communication and Networking by Behrouz A. Forouzan, Mc Graw Hill Publication, 4th edition.
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Course Objectives

Enable students –

· to analyze themselves and to practice the ways to overpower their weaknesses 

· to enhance their soft skills and behavioral patterns

· to equip themselves with the skill of solving problems and taking effective decisions

· to build up conflicts and stress management skills 

· to face interviews confidently and effectively

· to cultivate appropriate etiquette and manners to deal with personal and professional life

UNIT-1: Know Yourself – SWOT / SWOC Analysis

1.
Importance of Knowing Yourself

2.
Benefits of SWOT/ SWOC analysis

3.
How to go about SWOT analysis

4.
SWOT/ SWOC analysis grid

UNIT-2: Soft Skills


1. Definition and importance of soft skills

2. Positive attitude 

3. Goal setting

4. Team building and Leadership qualities

UNIT-3:    1. Problem Solving
2. Decision Making 

3. Time Management
UNIT-4: Conflict Management

1. Stress Management – IQ
2. Emotional Intelligence – EI
UNIT-5: Interview Skills

1. Resume writing



a. Types of Résumé

b. Differences among Bio-data, Curriculum Vitaé and Résumé

c.
 Purpose of Curriculum Vitaé and Resume 

e.
 Tips to write Curriculum Vitaé and Résumé

f.
 The DOs and the DON’Ts of Résumé preparation

g. Cover letter

2.
Types of interviews (Face to Face / Panel Interviews, etc.)

3.
Pre-interview preparation


4.
Types of questions asked - FAQs

5.
Mock Interviews

UNIT-6: Etiquette and Manners

      Etiquette:  Introduction

1.
Classification of etiquette

2.
Modern etiquette and social etiquette

3.
Work etiquette and benefits of following work etiquette

Manners: Introduction:

1.
Practicing good manners 

Course Outcomes:
Students become skilled at-

· identifying their strengths and weaknesses and realize the ways to overcome their weaknesses 

· enhancing their soft skills and behavioral patterns

· solving problems and taking effective decisions

· managing the stress and conflicts

· facing interviews confidently and effectively

· cultivating appropriate etiquette and manners to deal with personal and professional life

Suggested Reading:

1. Technical communication- Meenakshi Raman and Sangeetha Sharma (Oxford Publications)

2. Technical Writing Process and Product by SharonJ Gerson:Fifth edition.Pearson Publishers.

3. Developing Communication Skills – Krishna Mohan and Meera Benarjee

4. SOFT SKILLS – Dr. K. Alex, S.Chand publications

5. Advanced Technical communication - Kavita Tyagi and Padma Mistri

6. Developing Speaking-Listening Skills in English (With CD)
7. Basic Communication Skills For Technology- Andrea J Rutherfoord- Pearson
8. Developing Communication Skills- Krishna Mohan- Macmillan
9. Written Communication Skills- Michael Hatton-iste
10. Soft Skills Know Yourself And Know The World- K Alex- S Chand
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Course Outcomes:  Students will able to answer     

1. The questions given on testing divisibility, prime number and questions of HCF and LCM . 

2. The questions given on averages, percentage and profit and loss.

3. The questions given on ratio and proportion. 

4. The questions given on simple and compound interest. 

5. The questions given on time and work, time and distance.  

6. The questions given on mensuration and data sufficiency. 
Syllabus

Unit I

 Number System: Test for Divisibility, Test of prime number, Division and Remainder – HCF and LCM of Numbers - Fractions.

Unit II 

Average: Average of different groups, Replacement of some of the items - Percentage - Profit and Loss.

Unit III

Ratio and Proportion: Properties of Ratio, Comparison of Ratios, Useful Simple Results on Proportion – Partnership and Share.

Unit IV

Simple Interest: Effect of change of P, R and T on Simple Interest - Compound Interest: Conversion Period, Difference between Compound Interest and Simple Interest. 
Unit V
Time and Work- Pipes and Cisterns, Time and Distance- Problems on Trains- Boats and Streams, Allegation or Mixtures.
Unit VI
Mensuration: Area of Plane Figures, Volume and Surface Area of Solid Figures.

Data Interpretation: Tabulation, Bar Graphs, Pie Charts, Line Graphs.

Text Books:  
1. Quantitative Aptitude by R.S.Agarwal
2. Quantitative Aptitude by Abhijit Guha
3. Quantitative Aptitude for Competative Examinations, U.Mohan Rao, Scitech Publication.
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	MICROPROCESSORS AND MICROCONTROLLERS LAB
	-
	-
	4
	2


Course Objectives:

The objective of this course is to develop the Assembly language programming skills and real-time applications of Microprocessor as well as microcontroller.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Explore to write the Assembly Language Programs using Arithmetic instructions of 8086

	CO2
	Explore to write the Assembly Language Programs using String instructions of 8086

	CO3
	Explore to write the Assembly Language Programs for I/O interface with 8086

	CO4
	Explore to write the Assembly Language Programs using Arithmetic instructions of 8051

	CO5
	Explore to write the Assembly Language Programs using Timers and interrupts of 8051


Mapping of Course Outcomes with Program Outcomes
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Prerequisites: STLD,LDICA

Syllabus Content

Introduction to MASM/TASM, KIEL Assemblers

Familiarization with 8086, 8051 Kits

Cycle - I 

8086 ALP using kit and MASM

1. Basic arithmetic and logical operations

2. Code conversion decimal arithmetic programs

3. String manipulation programs

4. Display a message on the screen of a computer using DOS / BIOS interrupts.   

Cycle – II 

Following peripherals and interfacing experiments to be implemented on 8086 and 8051 kits

1. A/D and D/A interfacing 

2. Serial interfacing with PC

3. Keyboard and display interfacing 

4. Stepper motor controller 
5. Traffic Light Controller

6. Real Time clock Interfacing with 8051 using I2C
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Prerequisites: SS,PTSP, Basic Simulation Lab

Course Objectives: After completing this course, the students will have demonstrated 

	CO1
	Design of FIR filters (Low pass/High Pass/Band Pass) using windowing techniques 

	CO2
	Design of Buuterworth and chebyshev approximations and converting them to IIR filters

	CO3
	Transforming an  analog filter to its digital equivalent

	CO4
	Sampling rate conversion Interpolation and decimation

	CO5
	 An ability to use TMS320c6713 for different algorithms


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

Tools to be used: MATLAB, CC Studio, TMS320C6713

1. Study the architecture of DSP chips-TMS 320C 5X/6X Instructions.

2. To design FIR filter (LP/HP) using windowing technique

a) Using rectangular window

b) Using triangular window

c) Using Kaiser Window

3. To implement IIR filter (LP/HP/BP)

a) Butterworth filter

b) Chebyshev Type-I filter

c) Chebyshev Type- II filter

4. Program to find frequency response of analog LP/HP filters.

5. To find Circular convolution of given sequence.

6. To find the DFT/IDFT of given DT signal

7. To find the FFT of given I-D signal and plot.

8. To find Power Spectral  Density of a sequence.

9. Down sampling and Up sampling of given sequence by specified factor.

10. Conversion of Analog filter to Digital Filter.

a) impulse invariant transformation

b) bilinear transformation

11. Generation of DTMF signals

12. Impulse response of first order and second order systems. 

13. Noise removal: Add noise above 3 KHz and then remove, interference suppression using 400 Hz tone.

The following experiments are to be implemented using CCS

1.  To find Linear  convolution of given sequence.

2.  To find Circular convolution of given sequence

3. To find the DFT of given sequence

4. To find the FFT of given sequence 
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Pre-Requisites: All Courses till this semester

After studying this course, the students will be able to:
i. use the concepts, in conceptualizing, designing and executing the modules of the projects.

ii. exhibit the interest in learning the modern tools and technologies.

iii. inculcate an enthusiasm to use the creative ideas to build the innovative projects 

iv. improve  communicative skills and team working skills 

A group project shall be carried out by a group of students consisting of 2 to 3 in number in third year first semester.  This work shall be carried out under the guidance of the teacher and shall involve design, fabrication, software development or any other significant activity. This can be of interdisciplinary nature also.

There will be 75 marks in total with 25 marks of internal evaluation.  

The internal evaluation shall consist of:



Day to day work 




:
10 marks



Report






:
05 marks



Demonstration / presentation



:
10 marks



End examination




:
50 Marks.

The end examination will be carried out by a committee consisting of an external examiner, head of the department, a senior faculty member and the supervisor.
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	SUMMER INTERNSHIP EVALUATION 


	-
	-
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Course Objective:

The students undergo industrial training so that he/she become industry-ready. 

Course Outcomes:

At the end of the training, the student is able to

1. Select the real-time problem in the industry. 

2. Analyze the requirements with respect to the problem statement  

3. Design the optimal solution for the problem.

4. Implement the solution using the appropriate modern tools.

5. Present and submit the report 

Student shall carryout the project in industry during summer vacation for 3-6 weeks. There is internal and external Evaluation.  Internal Evaluation carries 25 marks and external Evaluation carries 75 marks, Total 100 marks. Evaluation is carried out in B.Tech III year I semester. 
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Learn basics of technical  paper  writing and enhance verbal and writing skills, which is   useful for employabilty

Pre-Requisites: All Courses till this semester

Course Outcomes: 

At the end of this course, the student will be able to

1. Identify a topic from the current technologies of their choice in the computer science domain and the allied fields, after surveying in the internet resources, journals and technical magazines in the library. 

2. Arrange the contents of the presentation and also write the report of the research paper.
3. Present the technical topic  in front of the panel and the fellow students, using the oratory skills and also submit the report of the research paper.

4. Interact through answering the questions and also can add some points to the seminar
There shall be a Technical Paper writing and seminar evaluated for 100 marks in Third Year First Semester.  The evaluation is purely internal and will be conducted as follows:


Content 







: 20 marks


Presentation including PPT





: 20 marks


Seminar Notes







: 10 marks


Interaction 







: 10 marks



Report








: 25 marks


Attendance







: 10 marks


Punctuality







: 5 marks


Total 








100 marks
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Prerequisites: EMWTL, AWP

Course Objectives:

The objectives of this course are

· To have fundamental understanding of microwave components and circuits in terms of scattering parameters, electrical characteristics of waveguides and transmission lines through electromagnetic field  analysis

· To expose the students to the basics of signal propagation through optical fibers, optical sources and detectors.

Course Objectives: After studying this course, the students will be able to

	CO1
	Distinguish microwave frequencies and analyze Rectangular and circular wave guides.

	CO2
	Formulate various passive components with the help of scattering matrix

	CO3
	Explore different  linear  beam tubes

	CO4
	Analyze Cross field tubes and slow wave structures.

	CO5
	Analyze the propagation of light in optical fibers and to characterize various optical sources.

	CO6
	Understand the principle of various Losses, Dispersion and to characterize various Optical Detectors.


Mapping of Course Outcomes with Program Outcomes
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UNIT-I

Introduction, Microwave Spectrum and Bands, Applications of Microwaves.  Rectangular Waveguides – TE/TM mode analysis, Cut-off Frequencies, Dominant Modes, Mode Characteristics – Phase and Group Velocities, Wavelength and Impedance Relations; Dominant and evanescent modes; Power Transmission and Power Losses in Rectangular Wave Guide,  Related Problems. 

UNIT-II

Introduction to micro strip lines, losses, Coupling Mechanisms – Probe, Loop, Aperture types. Waveguide Discontinuities – Waveguide irises, Tuning Screws and Posts. Matched Load, Waveguide Attenuators, Phase Shifters. Waveguide Multiport Junctions – E and H plane Tees, Magic Tee, Hybrid Ring; Directional Couplers. Scattering  Matrix– Significance, Formulation and Properties, Directional Coupler, Magic Tee, Circulator and Isolator. Related Problems.

Ferrite Components: Ferrite Characteristics, Faraday rotation, Gyrator, Isolator, and Circulator

UNIT-III

Limitations and Losses of conventional tubes at microwave frequencies.  Microwave tubes – O type and M type classifications. O-type tubes: 2 Cavity Klystrons – Structure, Reentrant Cavities, Velocity Modulation Process and Applegate Diagram, Bunching Process. O/P Power and Efficiency, Reflex Klystrons – Structure, Applegate Diagram and Principle of working, Bunching process, Power Output, Efficiency Electronic Admittance; Oscillating Modes and o/p Characteristics, Related Problems.

UNIT-IV

Significance, Types and Characteristics of Slow Wave Structures; Structure of TWT and Amplification Process (qualitative treatment), Suppression of Oscillations, Gain Considerations.  four propagation constants.

M-TYPE TUBES: Introduction, Cross-field effects, Magnetrons – Different Types, 8-Cavity Cylindrical Travelling Wave Magnetron operations and o/p characteristics. PI mode and its significance. – Hull Cut-off Condition.

UNIT-V

Introduction, Ray Theory Transmission, Total Internal Reflection, Acceptance Angle, Numerical Aperture, Skew Rays. Fibers- Modes, V Number, Mode Coupling, Step Index Fibers, Graded Index Fibers. Single Mode Fibers- Cut off Wavelength, Mode Field Diameter, Effective Refractive Index.

Optical Sources: Construction and working principles of LED and LASER diaodes.
UNIT-VI

Transmission Characteristics Of Optical Fiber -Attenuation - Material Losses absorption in silica glass fiber - Linear and Non Linear Scattering Losses - Intra and Inter-Modal Dispersion - All Over Fiber Dispersion - Optical fiber connectors, fiber alignment and Joint Losses - Fiber Splicer - Fiber Connectors - Expanded Beam Connectors - Fiber Couplers. 

Optical Detectors: Physical principles of PIN and APD, Comparison of Photo detectors.

TEXT BOOKS

1. Microwave Devices and Circuits – Samuel Y. Liao, PHI, 3rd Edition, 1994.

2. Microwave Principles – Herbert J. Reich, J.G. Skalnik, P.F. Ordung and H.L. Krauss, CBS Publishers and Distributors, New Delhi, 2004.

3. Optical Fiber Communications – Gerd Keiser, Mc Graw-Hill International edition, 3rd Edition, 2000.

         4.  Micro Wave and Radar Engineering – M. Kulkarni, Umesh Publications, 1998

REFERENCES

1. Foundations for Microwave Engineering – R.E. Collin, IEEE Press, John Wiley, 2nd Edition, 2002.

2. Microwave Circuits and Passive Devices – M.L. Sisodia and G.S.Raghuvanshi, Wiley Eastern Ltd., New Age International Publishers Ltd., 1995.

3. Microwave Engineering, Raghuvanshi G.S. , 1st edition, Cengage Learning

4. Microwave Engineering Passive Circuits – Peter A. Rizzi, PHI, 1999.

5. Electronic and Radio Engineering – F.E. Terman, McGraw-Hill, 4th ed., 1955.

6. Elements of Microwave Engineering – R. Chatterjee, Affiliated East-West Press Pvt. Ltd., New Delhi, 1988.

7. Optical Fiber Communications – John M. Senior, PHI, 2nd Edition, 2002
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 Course Objectives

· To maintain the right blend of theory and practice in analyzing and designing a wide variety of applications using IC 741 op-amps
· To acquaint the learners with a wide variety of Digital ICs families, and their applications   in various digital circuits and systems.
Course Outcomes

After studying this course, the students will be able to 
· Demonstrate the concepts of Differential Amplifier and Operational Amplifier and their  characteristics. 

· Design the basic circuits using Operational Amplifiers. 

· Explore, design and analyze Filters, Timers, Voltage Controlled Oscillator and Phase Locked Loop.

· Demonstrate the design and analyze Oscillators, D/A Converters and A/D Converters.

· Classify and characterize the various Logic Families.

· Explore the combinational and sequential logic ICs in design of various digital systems.
Mapping of Course Outcomes with Program Outcomes
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UNIT – I
OPAMP & ITS CHARACTERISTICS 

Differential Amplifiers and its Characteristics. Op-Amp Block Diagram, Ideal OP-AMP Characteristics, DC and AC Characteristics. 741 Op-Amp and its Features and Characteristics. Parameters Measurement: Offset Voltage and Current, Slew Rate and CMRR. Frequency Compensation. 
UNIT – II
BASIC APPLICATIONS OF OP-AMPs 

Adder/Subtractor, Difference Amplifier, Instrumentation Amplifier, Differentiator, Integrator, V/I & I/V Converters, Comparators, Multivibrators, Square and Triangular Waveform Generators, Clippers, Clampers, Peak Detector, S/H circuit.
UNIT – III
FILTERs, TIMERs & PLLs 

Filters:Introduction, Butterworth Filters- First and Second Order Active Filters- LPF, HPF, BPF, BRF. Introduction to 555 Timer, Functional Block, 555 timers as Monostable and Astable Multivibrators and Applications, Schmitt Trigger. Voltage Controlled Oscillator (IC 566), Phase Locked Loop. 

Applications: Design of visitors counter using 555 timer.

UNIT – IV
OSCILLATORS, D/A AND A/D CONVERTERS 

Oscillators: Introduction, Design and Analysis of Wein Bridge, RC Phase shift Oscillators using op-amp. D/A Converters: Introduction, Characteristic Parameters, R-2R Ladder, Weighted Resistor, Inverter R-2R type D/A Converter, IC 1408 DAC. A/D Converters: Introduction, Characteristic Parameters, Counter Type, Dual Slope, Successive Approximation and Flash types A/D Converters. 
UNIT – V
LOGIC FAMILIES 

Classification of IC Logic Families. Standard TTL NAND & NOR Gate-Analysis & Characteristics, TTL Open Collector Outputs. Tristate TTL. MOS & CMOS Logic, Open Drain and Tristate Outputs. ECL. Comparison of Various Logic Families. IC interfacing, TTL driving CMOS & CMOS driving TTL.
UNIT – VI
TTL-74XX Series ICs: COMBINATIONAL AND SEQUENTIAL CIRCUITS 

Decoders. Priority Encoders, Multiplexers, Arithmetic Circuit ICs-Parallel Binary Adder. Flip-flops- D flip-flop, JK flip-flop, T flip-flop and Master-slave JK flip-flop. Synchronous and Asynchronous Counters. Decade counters. Universal Shift Register. 

Applications: Design of Digital clock  
 
Text Books

1. D. Roy Chowdhary, Linear Integrated Circuits , New Age Publications (P) Ltd, 2nd Edition, 2003. 

2. Ramakanth A. Gayakwad, Op-Amps & Linear ICs, PHI,1987.  

3. John F. Wakerly, Digital Design Principles & Practices, PHI/ Pearson Education Asia, 3rd Ed., 2005.

References

1. Sergio Franco, Design with Operational Amplifiers & Analog Integrated Circuits, McGraw Hill, 1988. 

2. R.F. Coughlin & Fredrick Driscoll, Operational Amplifiers & Linear Integrated Circuits, PHI, 6th Edition. 

3. K. Lal Kishore, Linear Integrated Circuit Application, Pearson Educations,2005. 

4. Millman, Micro Electronics, McGraw Hill,1988.

5. C.G. Clayton, Operational Amplifiers, Butterworth & Company Publ. Ltd. Elsevier,1971.
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Prerequisites: DC

Course Objectives:

The objectives of this course are

· Be acquainted with the role of cellular and mobile communications in frequency management issues.

· Be acquainted with different interference factors influencing cellular and mobile communications.

· Be able to efficiently use the background behind developing different path loss and/or radio coverage in cellular environment

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand the working principle and limitations/advancements of conventional mobile telephone systems, cellular mobile systems and Advanced generations of cellular wireless systems

	CO2
	Analyze Frequency reuse concept and avoidance of Co-channel interference.

	CO3
	Explore the concepts of adjacent channel interference, its effects and avoidance mechanism.

	CO4
	Analyze signal reflections, path loss, propagation delay/loss, near and long distance propagation loss under different conditions, Merits of Lee model

	CO5
	Analyze frequency allocation of cellular systems

	CO6
	Demostrate the concept of handoff mechanism and dropped calls.


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content
UNIT I

INTRODUCTION TO CELLULAR MOBILE RADIO SYSTEMS:

Limitations of conventional mobile telephone systems, Significance of  800MHz,Basic cellular wireless systems; 1G,2G,2.5G,3G,4G,5G cellular wireless systems; Uniqueness of mobile radio environment – Long term fading, factors influencing short term fading , parameters of mobile multi path fading- time dispersion parameters, coherence bandwidth, Doppler spread and  coherence time, Types of small scale fading.

UNIT-II
FUNDAMENTALS OF CELLULAR RADIO SYSTEM DESIGN: 

Concept of Frequency reuse, Co-channel Interference, Co-channel Interference Reduction Factor, desired C/I from a normal case in a omni directional Antenna system, System capacity, Trunking and grade of service; Improving coverage and capacity in cellular system – cell splitting, sectoring, micro cell zone concept.

UNIT-III
CHANNEL INTERFERENCE: 

Measurement of real time Co-Channel Interference, Design of antenna system, Antenna parameters and their effects; Diversity techniques- Space diversity, polarization diversity, Frequency diversity and Time Diversity. Non-co-channel interference-Adjacent channel Interference, near end and far end interference, cross talk, effect on coverage and Interference by power decrease, antenna height decrease, effect of cell site components, UHF TV interference

Applications: Design of a cellular systems using frequency reuse factor (k=19) for directional and Omni-directional antenna systems


UNIT-IV
CELL COVERAGE FOR SIGNAL AND TRAFFIC : 

Signal reflections in flat and hilly terrain, effect of human made structures, phase difference between direct and reflected paths, constant standard deviation, straight line path loss slope, general formula for mobile propagation over water and flat open area, near and long distance propagation, path loss from a point to point prediction model in different conditions, merits-of-LEE-model.


UNIT-V
FREQUENCY MANAGEMENT AND CHANNEL ASSIGNMENT:

 Numbering and grouping, setup access and paging channels channel assignments to cell sites and mobile units, channel sharing and borrowing, sectorization, overlaid cells, non fixed channel assignment.

HANDOFF, DROPPED CALLS:

 Handoff initiation, types of Handoff, delayed handoff, Advantages of handoffs, Power difference handoff, forced handoff, mobile assigned handoff and soft handoff, Intersystem handoff. Introduction to  dropped call rates and their evaluation.

UNIT-VI

DIGITAL CELLULAR NETWORKS: GSM architecture, GSM channels, multiplex access scheme , TDMA, FDMA CDMA,WCDMA,SDMA,OFDM

TEXTBOOKS : 
1. Mobile Cellular Telecommunications – W.C.Y. Lee, Tata McGraw Hill, 2rd Edn., 2006. 
2. Principles of Mobile Communications – Gordon L. Stuber, Springer International 2nd Edition, 2007. 


REFERENCES: 
1. Wireless Communications - Theodore. S. Rapport, Pearson education, 2nd Edn., 2002. 
2. Wireless and Mobile Communications – Lee McGraw Hills, 3rd Edition, 2006. 
3. Wireless Communication and Networking – Jon W. Mark and Weihua Zhqung, PHI, 2005. 
4. Wireless Communication Technology – R. Blake, Thompson Asia Pvt. Ltd., 2004.
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After studying this course, the student will be able to 

1. Understand the principle and operation of DC generator along with its applications. 

2. Understand the principle and operation of DC motor along with its applications. 

3. Understand the principle and operation of Transformer along with its applications. 

4. Understand the principle and operation of three phase induction motor along with its applications. 

5. Understand the principle and operation of synchronous machine along with its applications. 

6. Understand the principle and operation of single phase motors along with its applications. 

UNIT – I: D.C. GENERATORS:

Principle of operation, Constructional features, E.M.F equation, Types of D.C generators, build up of e.m.f, O.C. characteristics, Load characteristics of shunt, series and compound generators, simple problems.

UNIT –II: D.C. MOTORS:

D.C. Motors - Principle of operation, Back E.M.F,  Torque equation, Characteristics and application of shunt, series and compound motors, Speed control of D.C. motors, Armature voltage and field flux control methods,  Principle of 3 point starter,  Losses, efficiency, Swinburne’s test, Simple Problems.

UNIT-III: TRANSFORMERS:

Single Phase Transformers, types, constructional details, E.M.F equation, Operation on no load and on load, Phasor diagrams, Equivalent circuit, S.C. & O.C. tests - Losses and efficiency, Regulation. Introduction to three phase supply, phase sequence, star and delta connected loads, three phase transformer (star – delta, delta – star transformers).

UNIT-IV: THREE PHASE INDUCTION MOTORS:

Construction details of cage and wound rotor machines, Production of a rotating magnetic field, Principle of operation, rotor E.M.F, rotor frequency, rotor reactance, rotor current and pf at standstill and running operation, Torque derivation for standstill and running conditions, Slip – torque characteristics.

UNIT-V: SYNCHRONOUS MACHINES:

Constructional Features of round rotor and salient pole machines. E.M.F Equation, Synchronous reactance and impedance, S.C. & O.C. tests and regulation by synchronous impedance method - Principle of operation of Synchronous motor.

UNIT – VI: SINGLE PHASE MOTORS: 

Single phase induction motor, Constructional features, Double revolving field theory, Split  phase motor, Shaded pole motor,  Principle of operation of  A.C. series motor,  Universal motor, Stepper motor and Tacho.

TEXT BOOKS:

1. Electrical Machines – S.K.Battacharya, Tata McGraw – Hill Publishers, 2nd edition. 

2. Electric Machines – I.J. Nagrath & D.P. Kothari, Tata McGraw – Hill Publishers, 3rd edition, 2004.

REFERENCE BOOKS:

1. Principles of Electrical Engineering – V.K.Mehta, S.Chand publications, 2nd edition.

2. 
Electrical Technology – Edward Huges, Pearson publishers, 8th edition.
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Course Objective: The course is aimed at giving the basics of management, its principles, practices and latest concepts for increasing the performance of engineering graduates in their respective fields.   
Course Out Comes:
1) Outlines the significance of management, defines the basic concepts and applicability of management principles in changing paradigms.

2) Demonstrates the procedures of the work study method and work measurement, Project management.

3) Infers the need to understand the importance of materials management and quality control techniques.

4) Relates the knowledge of two functional areas of business, human resource management and marketing management.

5) Explains the different dimensions of behavior, personality, perception, attitudes overall to gain insights into organizational behavior.

6) Distinguish some aspects related to strategic planning and strategic implementation to gain competitive advantage over competitors.

UNIT I

INTRODUCTION TO MANAGEMENT: Management- Definitions, Levels of Management, Functions of management- Planning: types of planning, planning process; Organizing: Organizational Design and Structure, Staffing; Directing; Controlling: Basic control process- Fayol’s principles of Management - Taylor’s principles of scientific management- Maslow’s Motivational theory,. 

UNIT II

INTRODUCTION TO OPERATIONS MANAGEMENT: Plant Location- need, factors; Plant layout – types , Methods of production, Techniques of Project Management - Network Analysis - Program Evaluation and Review Techniques (PERT), Critical Path Method(CPM) , Crashing of Simple Networks. 

UNIT III

MATERIALS MANAGEMENT: Objectives of Material management, Inventory control- need for Inventory Control, ABC Analysis, Economic Order Quantity;  Just In Time; Introduction to LSCM;  Quality Control Techniques– Introduction to SQC, Inspection, ISO standards, Six Sigma.              

UNIT IV
(i) Human Resources Management: Objectives of HRM, Challenges of HRM, HR Planning process HR functions and policies – Job Analysis, Recruitment, Selection, Training and Development, Performance Appraisal.
(ii) Marketing Management: Concept of Marketing, Functions, Marketing Mix, Product Life Cycle, Marketing Strategies, Channels of Distribution, Differences between products and services.

UNIT V

INTRODUCTION TO ORGANIZATIONAL BEHAVIOR: Definition, Nature and Scope of OB, Personality-determinants of Personality – Perception- Attitudes- Attribution theory- Johari Window and Transactional Analysis , Stress Management- factors and remedies
UNIT VI

STRATEGIC MANAGEMENT: Introduction to Strategic Management, Vision, Mission, Goals, Objectives, Environmental Scanning- PESTEL, SWOT Analysis, Competitive Advantage, Concept of Core Competence, PORTER’s five force model, types of strategies, Strategic formulation and Implementation.

Books Recommended:

· A R Aryasri: Management Science, Tata Mc Graw Hill

Referencess:

· Dr. Y. Satyanarayana: Management control systems in competitive environment,  

· Koontz & Weihrich: Essentials of Management, 6/e, TMH, 2005

· Kotler Philip & Keller Kevin Lane: Market Management 12/e, PHI, 2005

BIOINFORMATICS 

(Common for CSE,ECE & ECM)
Code: 6GC47 
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Course Objective: 

To impart knowledge on basic techniques of Bioinformatics and to provide a practical description of the tools  and current trends in the field including its impact on biology, computer  science engineering and information technology

Course Outcomes:

	CO:1 
	Demonstrate knowledge and understanding of interdisciplinary nature of computer science , Information technology and biotechnology

	CO:2
	Analyze and interpret homology by using basic bioinformatics problems and their solutions

	CO:3
	Demonstrate the ability to solve biological problems using basic computer science Programming  tools and  software

	CO:4
	Develop the ability to identify computational problems within the living systems at molecular level 

	CO:5
	Develop the ability to evaluate the evolutionary relationships among various organisms using  Computational methods.

	CO:6
	Gain an understanding of working in interdisciplinary teams of biologists, biochemists, medical researchers, geneticists, and allied engineering branches.


UNIT I   :   SCOPE OF BIOINFORMATICS and BIOLOGICAL DATABASES History, definition, importance and applications of bioinformatics in information technology, Introduction to biological data, Organization and management of databases, Nucleotide databases (Genbank), Protein Databases(UNI PROT) 

UNIT II:   SEQUENCE ALIGNMENT Database searching, Basic concepts of sequence homology Dynamic Programming, Dot Matrix analysis, Smith-Waterman Algorithm, Neddleman-Wunsch Algorithm, Scoring matrices: PAM and BLOSUM matrices 

UNIT III:  SEQUENCE-BASED DATABASE SEARCHES BLAST and FASTA algorithms, various versions of basic BLAST and FASTA, Use of these methods for sequence analysis including the on-line use of the tools and interpretation of results.

UNIT IV:  MULTIPLE SEQUENCE ALIGNMENT    Basic concepts of various approaches for MSA algorithms (e,g. progressive, hierarchical etc.). Algorithm of CLUSTALW and its application

UNIT V:  PHYLOGENETIC ANALYSIS  Definition and description of phylogenetic trees.  Distance based and character based algorithms of phylogenetic analysis

UNIT VI:  GENE AND PROTEIN STRUCTURE PREDICTION  Introduction to Next Gen sequencing ,Biological sequence/structure, Human Genome Project, Gene structure and DNA sequences, Pattern recognition and prediction, Protein Secondary structure prediction methods, Algorithms of Chou Fasman, GOR methods. Protein homology modeling.

TEXT BOOKS:

1. Bioinformatics. David Mount, 2000. CSH Publications

REFERENCES:

1. Bioinformatics: A Machine Learning Approach P. Baldi. S. Brunak, MIT Press 1988.

2.  Genomics and Proteomics-Functional and Computational aspects. Springer Publications. Editior-Sandor Suhai.

3. Bioinformatics- Methods and Protocols-Human Press. Stephen Misener, Stephen A. Krawetz.

4. Bioinformatics – A Practical guide to the Analysis of Genes and Proteins – Andreas   D.Baxevanis, B.F. Francis Ouellette.
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6ZC19 ENTREPRENEURSHIP, PROJECT MANAGEMENT AND STRUCTURED FINANCE

Course Objective: The objective of the course is to make students understand the nature of    Entrepreneurship, its importance and to create an awareness regarding the systematic planning and implementation of projects; highlight the components of structured finance and establish a framework of CMBS with respect to Servicing Agreements

Course Outcomes: 

1. Students will understand the nature of Entrepreneurship and its importance

2. Will gain knowledge regarding project, its life cycle and organization 

3. Will gain knowledge relating to project formulation and implementation

4. Comprehend the components of structured finance

5. Establish a framework of CMBS 

6. Students will gain knowledge relating to the CRE Servicing 

UNIT I

CONCEPTS OF ENTREPRENEURSHIP: Definition of Entrepreneurship, Evolution of Entrepreneurship, Classification of Entrepreneurs, Characteristics of Entrepreneur, Selection of Product and the means required for starting an enterprise, Financing and Financial incentives available, Success rate of entrepreneurs – a case study.  

UNIT-II

BASICS OF PROJECT MANAGEMENT: Concept and characteristics of a project - types of projects - Objectives of project management - Project Organizational structure -  Project life cycle - Challenges and problems of project management - Qualities & functions  of a project manager.

UNIT III

PROJECT FORMULATION AND IMPLEMENTATION: Generation of Project Ideas; Monitoring the environment; Preliminary Screening of Projects; Feasibility study; Project Selection. Detailed Project Report: Market, Technical, Financial and Economic aspects. Pre-requisites for Successful Project Implementation; Control of in-progress Projects (Gantt chart, PERT, CPM); Project Risk Management Process, Post-audit; Abandonment Analysis

UNIT-IV

INTRODUCTION TO STRUCTURED FINANCE: Term Loans, Bonds/Debentures, Types of debentures, Issue of debt instruments. Structured Finance: Evolution, Securitization process, characteristics, and structured finance products (ABS, CDO, MBS, CDS)

UNIT-V

COMMERCIAL MORTAGAGE LOAN BASICS: Definition and characteristics of CMBS, CMBS Vs other Mortgage Backed Securities, CMBS three level perspective: property level, loan level, bond level; Life cycle of commercial real estate loans – Loan cycle, Key players in loan cycle; Property types and characteristics, property performance. 

UNIT-V1

BASICS OF CRE SERVICING:  Introduction to servicing, Role of the Servicer, Servicing approaches, Influence of technology, Ethics in commercial servicing, Servicing – sources of income, Overview of servicing agreements, Pooling & Servicing agreement, Sub servicing agreement.

References:

· H. Nandan, Fundamentals of Entrepreneurship, Prentice Hall of India, First Edition, New Delhi, 2007.

· Jeffrey K. Pinto “Project Management”, 2nd edition, Pearson

· Dhandapani Alagiri “Structured Finance – Concepts & Perspectives”, ICFAI University press.

· Projects by Prasanna Chandra, McGraw-Hill Publishing Co. Ltd

· Project Management: Systems approach to Planning Scheduling and Controlling, H. Kerzner.

· The Complete Real Estate Documents by Mazyar M. Hedayat, John J. Oleary 

· The Fundamentals of Listing and Selling Commercial Real Estate - By Keim K. Loren (Author) 
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Course Objectives:

Learn the basics of operating Systems. Understand process management and synchronization. Learn principles of memory, I/O and file management in a secured environment.

Course Outcomes: 

At the end of this course, the student will be able to 

1. Describe the  basic functionalities and structure of the Operating System
2. Explain the concepts and implementations of: Processes, Process Scheduling. Describe, contrast and compare various types of Operating systems like Windows and Linux.
3. Comprehend  the concepts of  Synchronization and Deadlocks in the Operating System
4. Discuss  the concepts of Memory Management(Physical and Virtual memory)
5. Explain the concepts of File System with regard to directory and disk management algorithms.
6. Students understand the concepts of I/O systems, protection and security in a case study given
UNIT 1:  

Introduction: Concept of Operating Systems, Generations of Operating systems, Types of Operating Systems, OS Services, Types of OS Services, System Calls, Types of System Calls, Structure of an OS- single structure, layered approach.

UNIT 2:

Processes: Definition, Process Relationship, Different states of a Process, Process State

transitions, Process Control Block (PCB), Context switching. Process Vs Thread

Process Scheduling: Foundation and Scheduling objectives, Types of Schedulers, Scheduling

criteria: CPU utilization, Throughput, Turnaround Time, Waiting Time, Response Time;

Scheduling algorithms: Pre-emptive and Non pre-emptive, FCFS, SJF, RR; Multiprocessor

Scheduling

UNIT 3:

Inter-process Communication: Critical Section, Race Conditions, Mutual Exclusion,

Hardware Solution, Strict Alternation, Peterson’s Solution, The Producer\ Consumer

Problem, Semaphores, , Monitors, Message Passing, Classical IPC Problems: 

Reader’s & Writer Problem, Dinning Philosopher Problem etc.

UNIT 4:

Deadlocks: Definition, Necessary and sufficient conditions for Deadlock, Deadlock

Prevention, Deadlock Avoidance: Banker’s algorithm, Deadlock detection and Recovery.

UNIT 5:

Memory Management: Basic concept, Logical and Physical address map, Memory

allocation: Contiguous Memory allocation – Fixed and variable partition–Internal and

External fragmentation and Compaction; Paging: Principle of operation – Page allocation –

Hardware support for paging, Protection and sharing, Disadvantages of paging.

Virtual Memory: Basics of Virtual Memory – Hardware and control structures –

Locality of reference, Page fault , Working Set , Dirty page/Dirty bit – Demand paging,

Page Replacement algorithms: Optimal, First in First Out (FIFO), Second Chance (SC),

Not recently used (NRU) and Least Recently used (LRU).

UNIT 6:

I/O Hardware: I/O devices, Device controllers, Direct memory access Principles of I/O

Software: Goals of Interrupt handlers, Device drivers, Device independent I/O software,

Secondary-Storage Structure: Disk structure, Disk scheduling algorithms

File Management: Concept of File, Access methods, File types, File operation,

Directory structure, File System structure, Allocation methods (contiguous, linked,

indexed), Free-space management (bit vector, linked list, grouping), directory implementation

(linear list, hash table), 

Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, C-SCAN, Disk

reliability, Disk formatting, Boot-block, Bad blocks

Suggested books:

1. Operating System Concepts Essentials, 9th Edition by AviSilberschatz, Peter Galvin,

Greg Gagne, Wiley Asia Student Edition.

2. Operating Systems: Internals and Design Principles, 5th Edition, William Stallings,

Prentice Hall of India.

Suggested reference books:

1. Operating System: A Design-oriented Approach, 1st Edition by Charles Crowley, Irwin

Publishing

2. Operating Systems: A Modern Perspective, 2nd Edition by Gary J. Nutt, Addison-

Wesley

3. Design of the Unix Operating Systems, 8th Edition by Maurice Bach, Prentice-Hall

of India

4. Understanding the Linux Kernel, 3rd Edition, Daniel P. Bovet, Marco Cesati,

O'Reilly and Associates
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Course Objective:

The basic principles of all measuring instruments and in measurement of electrical and non-electrical parameters viz., Resistance, Inductance, Capacitance, voltage, current Power factor, Power, Energy, Strain, Temperature, Torque, Displacement etc. and the different types of electrical and non electrical transducers. It introduces the different signal analyzers and oscilloscopes.

Course Outcomes 

The student should be able to
1. Understand the principle of operation of different types of instruments viz., PMMC, moving iron type of instruments, the required characteristics of an instrument in general. The student demonstrates the ability to compensate for the errors in the instruments and to extend the range of the instruments.

2. Demonstrates the knowledge of Potential and Current transformers; the errors in them and the effect of having an open/short in the secondary circuits; Understand the principle of operation of Dynamometer and Moving-iron type of Power factor meters.

3. Comprehends the principle of operation of dynamometer type of Wattmeter and Induction type of Energy meter; use the wattmeter to measure the Active and Reactive power and demonstrates the ability to extend the range of them. 

4. Identify and use different techniques of measurement of Resistance, Inductance and Capacitance values.

5. Understand the principle of operation of Different type of digital voltmeters, wave analyzers, spectrum analyzers and Cathode ray Oscilloscope.

6. Demonstrates the ability in characterizing the different types of transducers and uses them to measure Strain, Gauge Sensitivity, Displacement, Velocity, Acceleration, Force, Torque and Temperature.

UNIT-I MEASURING INSTRUMENTS- INSTRUMENT TRANSFORMERS:

Significance of Measurement, static characteristic of system- Linearity, Sensitivity, Precision, Accuracy - Classification - Deflecting, Control and Damping torques, Ammeters and Voltmeters,  PMMC, Moving iron type instruments,  Expression for the Deflecting torque and Control torque, Errors and Compensations, Extension of range using Shunts and Series resistance. 

UNIT –II: INSTRUMENT TRANSFORMERS 

Introduction, advantages, burden of instrument transformer, Current Transformer - errors in current transformer, Effect of secondary open circuit, Potential transformer- errors in potential transformer, Testing of current transformers with silsbee’s method.  

 Power Factor Meters: Type of P.F. Meters, Dynamometer and Moving iron type, 1- ph and 3-ph meters.

UNIT –III MEASUREMENT OF POWER& ENERGY:

Single phase dynamometer wattmeter-LPF and UPF-Double element and three element dynamometer wattmeter, Expression for deflecting and control torques, Extension of range of wattmeter using instrument transformers, Measurement of active and reactive powers in balanced and unbalanced systems, Single phase induction type energy meter, Driving and braking torques,  Testing by phantom loading, Three phase energy meter .

UNIT - IV MEASUREMENT OF RESISTANCE - MAGNETIC MEASUREMENTS- A.C. BRIDGES:

Principle and operation of D.C. Crompton’s potentiometer, Standardization, Measurement of unknown resistance, current, voltage. Method of measuring low- Medium and High resistance, sensitivity of Wheatstone’s bridge,  Carey Foster’s bridge, Kelvin’s double bridge for measuring low resistance,  Measurement of high resistance, loss of charge method, Measurement of inductance,  Quality Factor,  Maxwell’s bridge, Hay’s bridge, Anderson’s bridge, Owen’s bridge. Measurement of capacitance and loss angle, Desauty Bridge, Wien’s bridge, Schering Bridge. 

UNIT-V DIGITAL VOLTMETERS- SIGNAL ANALYZERS- CRO:

Digital voltmeters, Successive approximation,  Ramp,  Dual slope integration continuous balance type,  Wave Analyzers,  Frequency selective analyzers,  Heterodyne, Application of Wave analyzers,  Harmonic Analyzers, Total Harmonic distortion, spectrum analyzers,  Basic spectrum analyzers, Spectral displays,  Q meter and RMS voltmeters . CRO- Cathode Ray Tube (CRT), Screens, Probes, Applications of CRO, Measurement of frequency and phase using CRO, Block diagram.

UNIT-VI MEASUREMENT OF NON-ELECTRICAL QUANTITIES:

Transducers -  Classification of transducers,  Advantages of Electrical transducers, Characteristics and choice of transducers,  Principle operation of Resistor,  Inductor,  LVDT and Capacitor transducers,  LVDT Applications,  Strain gauge and its principle of operation, Guage factor- Thermistors, Thermocouples,  Piezo electric transducers,  Photovoltaic,  Photo conductive cells. Measurement of strain, Gauge Sensitivity, Displacement, Velocity, Acceleration, Force, Torque, Measurement of Temperature.

TEXT BOOKS:

1. 
Electrical Measurements and measuring Instruments – E.W. Golding and F.C. Widdis, 5th  Edition, Wheeler Publishing. 

2.
Transducers and Instrumentation– D.V.S Murthy, Prentice Hall of India, 2nd Edition.

3.
A course in Electrical and Electronic Measurements and Instrumentation -A.K. 
Sawhney, 
Dhanpatrai & Co. 18th   Edition. 

REFERENCE BOOKS:

1. 
Measurements Systems, Applications and Design – D O Doeblin- Tata MC Graw-Hill. 

2.
Principles of Measurement and Instrumentation – A.S Morris, Pearson /Prentice Hall of India.

3.
Electronic Instrumentation- H.S.Kalsi Tata MC Graw – Hill Edition, 3rd Edition.

4.
Modern Electronic Instrumentation and Measurement techniques – A.D Helfrick and W.D.Cooper, Pearson/Prentice Hall of India.

PRINCIPLES OF OPERATIONS RESEARCH 
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Code:  6BC63              






              

Course Objective:
After completing the subject, students will be able to:

· understand the application & techniques of OR & Formulate & Obtain solution problems using linear programming (LP) by different methods

· understand the transportation problem their formulation and solution, understand the job sequencing under different condition 

· understand the significance of replacement and the techniques of replacement of various types of items

· understand the Game theory concept & solutions and its industrial significance

· understand the importance of queue system and various possible configuration of queues, concept of inventory system, various inventory models

· concept of stage wise optimization and its implications, concept of simulation and its uses

UNIT – I

INTRODUCTION:  Definition, Characteristics and Phases (or steps) of OR method, Types of models, applications.

LINEAR PROGRAMMING PROBLEM- Formulation – Graphical solution, Simplex method-Types of variables, Unbounded solution Artificial variables techniques -Two–phase method, Big-M method -Degeneracy, Duality Principle-examples

UNIT – II

TRANSPORTATION PROBLEM – Formulation – methods of finding initial solution, Optimal solution-MODI method, Special cases in TP: unbalanced, maximization case, Degeneracy. 

ASSIGNMENT PROBLEM – Formulation – Optimal solution - Variants of Assignment Problem-Unbalanced, Maximization, Traveling Salesman problem.

UNIT – III

SEQUENCING – Introduction – Terminology, Assumptions, Johnson’s procedure- Processing n jobs through two machines – Processing n jobs through three machines – Processing two jobs through ‘m’ machines.

REPLACEMENT: Introduction – Types of failure, Replacement of items that deteriorate with time – when money value is not counted and counted – Replacement of items that fail completely, Group replacement.

UNIT – IV

THEORY OF GAMES: Introduction, Definitions, Pure strategies-Minimax (maximin) – Criterion and optimal strategy – Solution of games with saddle points – Mixed Strategies-Rectangular games without saddle points- Dominance principle – 2 X 2 games , m X 2 & 2 X n games -Graphical method.

UNIT – V

WAITING LINES: Introduction, Terminology, Structure of a queue, Calling population characteristics-size, behavior, pattern of arrivals, Kendall-Lee notation, Single Channel – Poisson arrivals – exponential service times – with infinite population and finite population models– Multichannel – Poisson arrivals – exponential service times with infinite population single channel Poisson arrivals.

INVENTORY : Introduction, Inventory costs, Concept of EOQ, Single item Deterministic models without shortages and with shortages, Single item inventory models with one price break and multiple price breaks, Stochastic models – Instantaneous demand and no set up cost.

UNIT – VI

SIMULATION: Definition – Types of simulation – phases of simulation– applications of simulation – Inventory and Queuing problems – Advantages and Disadvantages

DYNAMIC PROGRAMMING: Introduction – Bellman’s Principle of optimality – Applications of dynamic programming- shortest path problem -capital budgeting problem –– linear programming problem.

TEXT BOOKS:

1. Operations research / Hira & Gupta

2. Operation Research /J.K.Sharma/MacMilan publishers.

REFERENCES:

1. Operations research/V.K.Kapoor
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6ZC24 - INNOVATION & DESIGN THINKING

(Common to all Branches)

Course Objective: The objective of the course is to make students understand the nature of Innovation, creativity and IPRs, and to motivate the student to start his/her own enterprise with innovative skills.

Course Outcomes:

1. The students gain the knowledge on the inputs required for innovation and also gain familiarity on Entrepreneurship.

2. The students will get exposure on creative methods of ideation and the importance of protecting the ideas.

3. The students gain knowledge on design thinking and types of thinking.

4. The students gain familiarity on emerging technologies like Internet of things (IOT).

5. The students understand the process of building the startup.

6. The students gain knowledge on various startup funding and also to branding building for the startup.

Unit – I: Introduction to Innovation: - Meaning of Innovation, Difference between innovation and invention, Difference between Innovation and Creativity, Need to be Creative , Importance of Innovation, Innovation as a Competitive Advantage, Innovation Continuum, Innovation Cycle, Disruptive Innovation, , Breakthrough innovations and its consequences on the society, Challenges in Innovation. 

Unit – II: Creative Thinking : - Types of Creative Thinking, Creative Thinking Process, Components of Creativity, Characteristics of a Creative Mindset, New product ideas, Idea generation methods, Principles of Idea Generation, Difference between Idea Generation and Brainstorming,  Killing the ideas through Stage Gate Models, Process of Reverse Thinking.  Intellectual Property Rights, Importance of IPR, Role of WIPO, Case Studies on Patents and Infringement of Rights.

Unit – III: Design Thinking & Liberal Art: - Concept of Design Thinking, Difference between Designer and Scientist, Stages of Design Thinking, Difference between Convergent Thinking and Divergent Thinking. Definition of Liberal Art and its Importance of Liberal Art , Role of Art and Culture to Innovate Business.

Unit – IV: Emerging Technologies: - Meaning of Internet of Things, Components of IoT, Benefits of IoT, Types of Product – Service hybrid, examples of IoT enabled Innovations, Impact of IoT on Business, Future of IoT.  Case Study on IoT. Innovation Leadership & Network: -  Leadership, Skills and Characteristics of an Innovation Leadership, Meaning of Innovation Network, Significant of Innovation Network, Define Social Media Analysis, Steps to Build an Innovation Network.

Unit –V: Building Startup

Kelly Johnsons KISS Principle, Road map for building a startup, identify, analyze and evaluate 
funding, advantages of crowd funding. Pricing strategies. Determining factors for Monetizing Innovation, Process of Monetization, Fixing the price of an Innovative Project. Detailed study on market potential, pitfalls and Negative effects of Monetizing innovation. Reasons for failure of Monetization of Innovation.
Unit-VI: Startup Funding & Branding

Sources of funding: Bootstrapping, Angel Investors, Crowd funding, Venture capitalists, Advantages of crowd funding, Schemes of Government through Startup India, role of Institutional support and Commercial Banks. Introduction to branding a startup and developing branding strategies.

References:

· Peter Drucker (1993), “Innovation and Entrepreneurship”, Hyper Business Book.

· C.K. Prahalad, M.S. Krishnan, The new age of Innovation – TATA McGRAW-HILL     Edition 2008.

· “Innovation by Design", Gerald H. (Gus) Gaynor, AMACOM {American Management Association), NYC, 2002

· Bholanath Dutta: Entrepreneurship – Text and cases, Excel, 2009.

· Vasanth Desai: Entrepreneurship, HPH, 2009

· Barringer: Entrepreneurship, Pearson, 2009.

· H. Nandan: Fundamentals of Entrepreneurship, PHI, 2009.

· John M Nicholas “Project Management for Business and Technology” Prentice Hall of India Pvt. Ltd.

· Stay Hungry Stay Foolish, Rashmi Bansal and published by IIM., Ahmedabad
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6ZC26 - BASICS OF POLITY AND ECOLOGY

(Common to all Branches)

 Course Objectives: 

To provide basic knowledge relating to the Indian Polity and Ecology, thus making the students appreciate the current aspects related to both polity and ecology. 

Course Outcomes:

1. Gain knowledge relating to the Indian Constitution and the Preamble to the Constitution.

2. Gain knowledge relating to the fundamental rights and duties of the Indian citizens and the directive principles of state policy.

3. Students will learn about the federal structure and judiciary of India.

4. Comprehend knowledge relating to the conservation of the environment.

5. Learn about bio-diversity and climatic changes occurring in the environment.

6. Know about the international treaties, conventions and organizations active in the          field of environmental protection.

Unit 1: Introduction to Salient Features of Constitution 

Significance of the Constitution, Distinction between Written and Unwritten Constitution, Composition of the Constituent Assembly and the role and objectives of the Drafting Committee, Main features and the nature of the Constitution of India. Preamble to the Constitution and its relevance; Basic principles of Preamble and their reflection in the constitutional provisions.

Unit 2: Fundamental Rights, Duties and Directive Principles of State Policy 

Fundamental Rights and Duties of Citizens- Importance of Rights and Duties, Dignity of an individual, Safeguards against deprivation of life and personal liberty; Writs for the protection of Fundamental Rights; Meaning of Directive Principles of State Policy, Classification of the Directive Principles, Role of Directive Principles, Role of Directive Principles in the establishment of economic and social democracy. 

Unit 3: Government and Judiciary 

Legislative, financial and judicial powers of the President; Appointment of Prime Minister and constitution of Council of Ministers; Powers and functions of Prime Minister; Individual and collective responsibility; Powers and discretionary powers of the Governor; Appointment of the Chief Minister, Formation of the Council of Ministers; Powers and jurisdiction of the Supreme Court  and High Courts of India.

Unit 4: Ecology and Environment 

Environment-Origin, Evolution of Environment and its uses by Humans; Degradation of Natural Environment, Principles of Ecology; Composition and various types of Ecosystem; International Solar Alliance.

Unit 5: Bio-diversity and Climate Change

Classification of Biodiversity, Biodiversity loss, Methods of biodiversity conservation, Conservation of Natural Resources such as Soil, Land, Water and Energy. Sustainable Development and Cleaner Technology. Green house effect and Global Warming, Strategies to cope with Green House Effect, Desertification, Depletion of ozone layer. 

Unit 6: International Treaties, Conventions & Organizations:

Indian Board for Wildlife (IBW). United Nations Environmental Programme (UNEP), United Nations Framework Convention for Climate Change (UNFCCC). International Union for conservation of Nature and National Resources (IUCN), World Wide Fund for Nature (WWF). Montreal Protocol (1987), Kyoto Protocol (1997), Paris Agreement (2016).

References:
· Indian Polity - M. Laxmikanth, 5th Edition, McGraw Hill Education, Chennai

· Environment And Ecology A Complete Guide for Civil Services Preliminary and Main Examinations – R. Rajgopalan, 2017, Oakbridge Publishing Pvt. Limited. 

· Introduction to Constitution of India – Dr. Durga Das Basu, 22nd Edition, 2015, LexisNexis

· Our Constitution – Subhash C Kashyap, 5th Edition, 2015, National Book Trust, India

· Environment and Ecology – Anil Kumar De and Arnab Kumar De, 2009, New Age International (P) Limited. 

· ICSE Environment Education for Class X – Dr. M.P. Mishra , 2009, S.Chand and Company 
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Course Objectives :

· To study about various design methods of different Digital blocks (Both Combinational and Sequential)
· To provide an exposure to ASM charts, their notations and their realizations.
· To provide an exposure to VHDL and different styles of modeling using VHDL.
· To provide VHDL programming knowledge to design combinational and sequential digital logic designs.
· To introduce the knowledge on CAD tools to verify the case studies related to real time examples.
Course Outcomes :

After studying this course, the students will be able to 

13. Understand structural functionality of different digital blocks
14. Represent and Realize their designs in ASM charts
15. Represent their designs in different modeling styles by using VHDL
16. Student can able to develop VHDL based designs and issues related to combinational and sequential blocks.
UNIT – I
DESIGN METHODS: Elements of design style, top-down design, bottom-top design, data path and control path of a design, Algorithmic State Machines, ASM chart notations, Example of binary multiplier design using ASM, HDL based design flow, RTL design, logic synthesis.
UNIT – II
Digital Logic Design using VHDL: Introduction to Digital Design Methodology, design entry methods, design entity, architecture body, packages and configurations, data types, signals and variables.

UNIT – III
Types of Models in VHDL: Dataflow model: concurrent statements, behavioral model: sequential statements, process, wait, conditional, switch, loops and program controls, structural model: component instantiation, port mapping statements, concurrent versus sequential statements.

UNIT – IV

Combinational Building Blocks For Digital Design with VHDL: Multiplexer, Demultiplexer, Decoder, Encoder, Comparator, Adder, Carry-look-ahead adder, ALU. 

UNIT – V

Sequential Logic Design with VHDL: Sequential logic circuits, synchronous vs asynchronous circuits, timing analysis (set up and hold times), state machines-mealy & moore machines, FSM design using D Flip Flops, FSM Design examples: sequence detectors, Vending Machine, Traffic Light Controller

UNIT – VI
MODELLING WITH VHDL: CAD tools, simulators, schematic entry, synthesis from VHDL.
DESIGN CASE STUDIES: Barrel Shifter, serial to parallel data conversion, Dual priority encoder, cascading of comperaters.

 
Text Books

1. Franklin P. Prosser and David E. Winkel, "The Art of Digital Design", Prentice Hall.
2. Roth, “Digital System Design using VHDL”, Mc. Graw Hill, 2000

References

 1. William Fletcher, An Engineering Approach to Digital Design, 1st Edition, Prentice-Hall India, 1977.
2. William J Dally and John W Poulton, Digital Systems Engineering, Cambridge University Press, 2008

3.  Jayaram Bhasker, A VHDL Primer, 3rd edition, Prentice-Hall India, 2009.

4. VHDL for Programmable Logic ‐Kevin Skahill, Cypress Semiconductors
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UNIT I

Introduction IOT Concepts, IOT Technologies behind smart and intelligent devices Automation, asset management, Telemetry vs IOT, telemetry, transportation, telematics. Telemetry and Telemetric; Report location, logistics, tracking and remote assistance; Next generation kiosks, self-service technology; Cellular IOT connectivity services 

UNIT - II
Introduction to Linux and Scripting,  Python - Language features of Python, Data types, data structures, Control of flow, functions, modules, packaging, file handling, data/time operations, classes, Exception handling Python packages - JSON, XML, HTTPLib, URLLib, SMTPLib

UNIT – III

IOT Applications IOT Verticals; IOT Hosted Services; IOT Application development.; IOT Connectivity; IOT Software providers.  IOT Systems and Networks Study of RF Wireless Sensors; Wireless networks; Computer Connected to Internet; Network Devices; Device configuration and management; Exchange information in real time without human intervention.

UNIT – IV

IOT Design and System Engineering Discuss IOT Requirements; Hardware & Software; Study of IOT Sensors; Tagging and Tracking; Embedded Products; IOT Design; (U) SIM Card Technology; IOT Connectivity and Management; IOT Security & IOT Communication. 

UNIT – V

IOT Communication Technologies Discuss Wireless Sensor Networking (WSN); Cellular Machine-to- Machine (M2M) application networks; Software for M2M Applications, Hardware, IP Based Cellular Networks & 3G, 4G. 

UNIT – VI

IOT Security Discuss Security & Trust M2M Communications; Secure Communications;; M2M Security Framework; Securing Data input/output and internet communication.

Syllabus for B. Tech (E.C.E.) III Year I semester

	Year/Sem
	Sub. Code
	Subject Name
	L
	T
	P/D
	C

	III - I
	6C624
	Multirate Signal Processing


	3
	1
	-
	3


Prerequisites: PTSP, SS, DSP

Course Objectives:

The objectives of this course are

1. Create efficient realizations for upsampling and downsampling of signals using the polyphase decomposition

2. Design digital filter banks based on the techniques presented.

3. Design half-band filters based on the techniques presented 

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understanding the fundamentals of multirate signal Processing.

	CO2
	To Design and evaluating digital filter banks.

	CO3
	TO understand the concepts of QMF structures and aliasing free filter design. 

	CO4
	TO Evaluate the reconstruction filter design.

	CO5
	Understand and implement the poly phase filter structures. 

	CO6
	To be able to use the wavelets in the multi rate applications.


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

UNIT-I
Review of fundamentals of Multirate Systems: Decimation by a integer factor D, Interpolation by a integer factor I, Sampling rate conversion by a rational factor I/D, Inter connection of building blocks, Polyphase representation, Multi stage implementation of sampling-rate conversion, Applications of Multirate systems.
 

UNIT-II
Multirate Filter banks: Digital filter banks, Uniform DFT filter banks, efficient structures for fractional decimation ,Polyphase implementation of Uniform filter banks. Nyquist filters: Lth -band filters, half band filters, design of Linear-phase Lth band FIR filters.
 

UNIT-III
Quadrature - Mirror Filter banks: Two Channel QMF structure and analysis, Alias free filter bank, Alias - free realization, Alias - free FIR QMF filter banks, Errors in the QMF bank ,conditions for perfect reconstruction,M- channel filter

UNIT-IV
QMF banks: Alias - free IIR QMF bank, perfect reconstruction (PR) two - channel FIR filter bank, Alias - free L - Channel filter bank.
UNIT-V
Filter banks: Polyphase Representation. Condition for Perfect Reconstruction. Cosine - Modulated L -channel filter banks, Multilevel filter banks - filter with equal and unequal passband widths.
 

UNIT-VI
Wavelets: Introduction to wavelet theory, wavelet transform, Definition and Properties, Introduction to multi dimensional Multirate signal processing.
 

Suggested Reading:
 

1. Mitra SK “Digital Signal Processing. A Computer Approach,” , TMH, 3/e, 2006. 
2. Vaidyanathan PP “Multirate Systems and Filter Banks,” Pearson Education.2008. 
3. Emmanuel C, Ifeachor and Barrie W. Jervis, “ Digital Signal Processing: A Practical Approach,” 2 /e, Pearson Education, 2004. 
2. Bruce W. Suter, “Multirate and Wavelet Signal Processing,” Volume 8, Academic Press,1998. 

B.Tech. (ECE) III Year – II Sem.
SOFTWARE DEFINED RADIO
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Prerequisites:  Signals & Systems, Analog Communications, Digital Communications.

Course Objectives

1. This course describes the fundamental radio components and how these components are implemented in software. 

2. The principles of software architecture to support the SDR will be developed. Policy and cooperation mechanisms that enable SDR to interoperate will be developed. 

3. Basic principles of Cognitive Radio (CR) which is an extended form of SDR will be introduced.

4. In this course you will study SDR & CR and investigate their role in future communication systems.

Course Outcomes

Students who successfully complete this course will have

1. An ability to make system-level decisions for software-defined radio technology and products

2. An ability to implement smart antenna algorithms

3. Knowledge of digital hardware architectures and understanding of development methods

4. An understanding of middleware in SDR 

5. Understanding of analog RF components

6. Understand the basic principles of Cognitive Radio

UNIT I

Introduction to SDR

What is a Software Radio? The need for Software Radios, Characteristics  and benefits of a Software Radio, Design principles of Software Radio

Unit-II

Radio frequency implementation issues

The purpose of the RF Front-End, Dynamic range: The principal challenge of receiver design. RF receiver front-end topologies, Enhanced flexibility of the RF Chain with Software Radios, Importance of the components to overall performance, Transmitter architectures and their Issues, noise and distortion in the RF Chain, ADC and DAC distortion

Unit-III

Digital hardware choices
Key hardware elements, DSP Processors, Field Programmable Gate Arrays, Trade-offs in using DSPs, FPGAs and ASICs, Power management issues, Combination of DSPs, FPGAs, and ASICs.

Unit-IV

Digital generation of signals

Comparison of direct digital synthesis with analog signal synthesis, Approaches to direct digital synthesis, Analysis of spurious signals, Spurious components due to periodic jitter, Band pass signal generation, Performance of direct digital synthesis systems,  Hybrid DDS-PLL Systems, Applications of Direct Digital Synthesis, Generation of random sequences.

Unit-V

Analog to digital and digital to analog conversion

Parameters of ideal data converters, Parameters of practical data converters, Techniques to improve data converter performance, Common ADC and DAC architectures

Unit-VI
Introduction to Cognitive Radio

Motivation of Cognitive Radio, Dynamic Spectrum Access, User hierarchy in cognitive radio networks, Usage scenarios for cognitive radio, Cognitive Cycle, Spectrum Management: spectrum sensing, spectrum decision, spectrum mobility, spectrum sharing, Classification of spectrum sensing techniques..
  

Text Books:

1. J.H. Reed, ‘Software-Radio, A Modern Approach to Radio Engineering ’, Prentice-Hall, 2002

2.  Ezio Biglieri, Andrea. J. Goldsmith, Larry J. Greenstein, Narayan B. Mandayam,H. Vincent Poor, ‘Principles of Cognitive Radio’, Cambridge University Press.
References:

1. Joseph Mitola ‘Software Radio Architecture: Object-Oriented Approaches to Wireless Systems Engineering’ Wiley-Interscience; 1st edition 2000

2. Yong Soo Cho,Jaekwon Kim, Won YoungYang, Chung G. Kang ‘MIMO-OFDM Wireless Communications with MATLAB’ John Wiley & Sons (2010).

3. Mohamed Ibnkahla ‘ Cooperative Cognitive Radio Networks, The Complete Spectrum Cycle’, CRC Press.

B.Tech. (ECE) III Year – II Sem. (Professional Elective – II)
Routing and Switching Essentials
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Course Objective: To understand the concepts of routing protocols and to access the network devices from distinct part of the networks with the help of routing and VLANs.

After studying this course, the students will be able to 
1. Gain knowledge of switching concepts
2. Define different types of Virtual LANs. 
3. Different routing concepts in VLANs. 
4. Differentiate between static routing concepts and dynamic routing concepts.
5. Understand the concepts of OSP, and ACL. 
6. Understand the concepts of DHCP client-server model and NAT protocols for networks to connects.

Unit – 1 Introduction to Switched Networks and switching concepts

LAN Design, Switching Domains, Basic switch configuration, Configuring the switch ports, secure remote access, Switch port security, Ports in error disable state

Unit – 2 VLANs

VLAN segmentation, Types of VLANs, VLANs in multi-switched environment, VLAN tagging, Native VLAN concepts, voice VLAN tagging, Creating a VLAN, VLAN trunks, Dynamic Trunking Protocol, IP addressing issues with VLAN, VLAN security and design, 

Unit – 3 Routing Concepts and Inter-VLAN Routing

Functions of a Router, Basic settings on a Router, Verify directly connected networks, switching packets between Networks, Path determination, Statically learned routes, Dynamic Routing Protocols, Inter-VLAN configuration, Configuring Legacy inter-VLAN routing, Configuring router on a stick Inter-VLAN routing, Troubleshoot Inter-VLAN routing, Layer 3 switches

Unit – 4 Static Routing and Dynamic Routing

Types of static routing, Configuring IPv4 static routes, Configure IPv4 Default routes, Configuring IPv6 static routes, Configuring IPv6 Default routes, CIDR and VLSM concepts, Dynamic routing protocol operation, routing protocol working fundamentals, DVR protocols concepts, RIP, Link-state dynamic routing, IPv4 and IPv6 route entries and its importance  

Unit – 5 IP Single-Area OSPF and Access Control List

Characteristics of OSPF, OSPF messages, OSPF operation, Configuring single-area OSPF, OSPF coast, OSPF v2 and v3, configure OSPF v3, IP ACL operations, standard ACLs, Wildcard Marks in ACLs, IPv4 ACLs, IPv6 ACLs.

Unit – 6 DHCP and Network Address Translator

DHCP configuration, DHCP client configuration, DHCP v6, Stateful DHCPv6 server, Troubleshoot in DHCP IPv6, NAT, Types of NAT, Configuring NAT, Configuring dynamic NAT, Port forwarding, Configuring NAT and IPv6. 

  
 Text Books

1. Netacad login for all the students and in that entire material is available.

References

1. Data Communication and Networking by Behrouz A. Forouzan, Mc Graw Hill Publication, 4th edition.
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Course Outcomes:  Students will able to answer     

1. The questions given on series completion and analogy. 

2. The questions given on odd one out in classification and coding and decoding.

3. The questions given on blood relations. 

4. The questions given on directions and Arithmetical reasoning. 

5. The questions given on Venn diagrams, cubes and dice. .  

6. The questions given on clocks and calendar. 
Syllabus
Unit–I: Series Completion: Number Series, Alphabet Series, Alpha – Numeric Series.

Analogy: Completing the Analogous Pair, Simple Analogy, Choosing the Analogous pair, Double Analogy, Word Analogy, and Number Analogy.

Unit–II: Classification / Odd One Out: Word Classification, Number Classification and Letter Classification. Coding – Decoding: Letter Coding, Number Coding, Matrix Coding, Substitution, Deciphering Message Word Codes, Jumbled Coding.

Unit–III:  Blood Relations, Deciphering Jumbled up Descriptions, Relation Puzzle – Direction sense test.  Number, Ranking & Time Sequence Test –Mathematical Operations.
Unit –IV:  Directions, Arithmetical Reasoning. Puzzle Test: Classification Type Questions, Seating Arrangements Comparison Type Questions, Sequential Order of Things, Selection Based on given conditions, Family – Based Puzzles, Jumbled Problems.

Unit –V: Assertions and Reason– Logical Venn Diagrams – Alpha Numeric Sequence Puzzle. Cubes and Dice – Analytical Reasoning .Logical Deduction: Logic, Statement – Arguments, 
Unit – VI: Clocks & Calendar .Data Sufficiency and Syllogism.

Text Books: 
1. Verbal and Non Verbal Reasoning by R.S.Agarwal.
2. Quantitative Aptitude and Reasoning, R.V.Praveen, Second Edition, PHI Learning Pvt. Ltd.
	Year/Sem
	Sub. Code
	Subject Name
	L
	T
	P/D
	C

	III - II
	6C678
	DIGITAL COMMUNICATIONS LAB
	-
	-
	4
	2


Prerequisites: SS, PTSP, AC, BS Lab

Course Objectives:

The objectives of this course are

· To perform laboratory experiments on various digital modulation techniques and measure the performance parameters using both Hardware and MatLab.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand the Practical concepts of converting analog signal to digital signal by using PCM, DM, ADM circuits of Modulator and demodulator.

	CO2
	Design and analyze   ASK, FSK, PSK, DPSK, QPSK modulators and demodulators. .

	CO3
	Design and Evaluate the performances of Linear Block code.

	CO4
	Understand the Practical concepts of Digital modulation techniques DPSK and QPSK.

	CO5
	Design of modulator and demodulator using MAT Lab Simulation Tool.

	CO6
	Design and implementation of Compander and Data Scrambler/Descrambler using Matlab.


Mapping of Course Outcomes with Program Outcomes
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Part A: LIST OF HARDWARE EXPERIMENTS 

1. PCM/DPCM

2. Delta Modulation/ Adaptive Delta Modulation.

3. Line Coding Techniques

4. Amplitude Shift Keying

5. Frequency Shift Keying

6. Phase Shift Keying

7. Differential Phase Shift Keying

8. Quadrature Phase Shift Keying

Part B: List of experiments to be simulated using MATLAB 

1. µ-LAW Companding 

2. DPCM Encoding and Decoding 

3. Design of ASK, PSK, FSK. and QPSK MATLAB

4. Error Control Coding using Linear Block Codes

Syllabus for B. Tech (E.C.E.) III Year II semester
LINEAR AND DIGITAL IC APPLICATIONS LAB
Code:6CC79
L
T
P
C

0
0
4
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Prerequisites: EDC, ECA, STLD.

Course Objectives:

The objectives of this course are

· To Design and analyze the various circuits and systems using IC 741 op-amp.

· To Design and analyze the various circuits and systems using Digital ICs.

Course Outcomes: After studying this course, the students will be able to

· An ability to explore the applications of IC 741 OP-AMP.

· An ability to design  Active filters and its applications

· An ability to understand and implement generate square and Triangular waveforms using 555 Timers

· An ability to design D to A converters and its applications

· An ability to implement combinational designs using TTL Ics.

· An ability to understand and implement sequential designs using TTL Ics

Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

Part A (Linear IC Application Lab): (At least Six Experiments)
Design and testing of 

1. OP AMP Applications – Adder, Subtractor, Comparator Circuits.

2. Active Filter Applications – LPF, HPF (first order)

3. Function Generator using OP AMPs.

4. 4 bit DAC using OP AMP.

5. IC 555 Timer – Monostable 

6. IC 555 Timer -Astable .

7. Phase Locked Loop

Part B (Digital IC Application Lab): (At least Six Experiments)

Verify the operations of the Digital ICs (Hardware) in the Laboratory

1. 3x8 Decoder using IC 74x138

2. 8 x1 Multiplexer using IC 74x151 

3. 4-bit Binary Adder using IC 74x283

4. Priority encoder using 74x148

5. D Flip-Flop IC 74x74

6. Decade counter using IC74x90

7. Shift registers using 74x194
Syllabus for B. Tech (E.C.E.) III Year II semester
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The following experiments to be conducted:

1.
OC & SC tests on Single – Phase transformer (Predetermination of efficiency and regulation 
at given power factors).

2.
Brake test on 3-phase induction motor (performance characteristics).

3.
Speed control of DC shunt motor by 


a)
Armature Voltage Control



b)
Field flux control method 

4.
Brake test on DC shunt motor (performance characteristics).

5. 
Predetermination of efficiency of DC shunt machine by Swinburne’s test.

6.
Regulation of alternator by Synchronous impedance method.
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Pre-Requisites: All Courses till this semester 

On completion:

i. Students are assessed on the courses they have undergone till the completion of that academic year.

ii. Students are required to comprehend the concepts in the core subjects and the elective subjects, to make them ready to face technical interviews which improve their employability skills.

There shall be a Comprehensive Viva-Voce in every II Semester. The Comprehensive Viva-Voce will be conducted by a Committee consisting of an External Examiner, Head of the Department and two Senior Faculty members of the Department. 

The Comprehensive Viva-Voce is aimed to assess the students’ understanding in various subjects he/she studied during the B.Tech course of study till II-semester. The Comprehensive Viva-Voce is valued for 50 marks by the Committee. 

There are no internal marks for the Comprehensive Viva-Voce.
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	L
	T
	P/D
	C

	III-II
	6C696
	TECHNICAL LITERATURE REVIEW AND SEMINAR-II
	-
	-
	2
	1
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Course Objective :



Learn basics of technical  paper  writing and enhance verbal and writing skills, which is   useful for employabilty

Pre-Requisites: All Courses till this semester

Course Outcomes:

At the end of this course, the student will be able to

1. Identify a topic from the current technologies of their choice in the computer science domain and the allied fields, after surveying in the internet resources, journals and technical magazines in the library. 

2. Arrange the contents of the presentation and also write the report of the research paper..

3. Present the technical topic  in front of the panel and the fellow students, using the oratory skills and also submit the report of the research paper.

4. Interact through answering the questions and also can add some points to the seminar
There shall be a Technical Paper writing and seminar evaluated for 100 marks in Third Year First Semester.  The evaluation is purely internal and will be conducted as follows:


Content 







: 20 marks


Presentation including PPT





: 20 marks


Seminar Notes







: 10 marks


Interaction 







: 10 marks



Report








: 25 marks


Attendance







: 10 marks


Punctuality







: 5 marks


Total 








100 marks


Syllabus for B. Tech (E.C.E.) IV Year I semester

	Year/Sem
	Sub. Code
	Subject Name
	L
	T
	P/D
	C

	IV-I
	6C716
	VLSI Technology and Design
	3
	1
	-
	3


Prerequisites: EDC,STLD, LDICA

Course Objectives:

The objectives of this course is to provide the students an in-depth knowledge on various aspects of VLSI circuits and their design including testing.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand the existing device technologies and IC fabrication process

	CO2
	Explore and analyze the electrical properties of the devices of CMMOS device.

	CO3
	Design basic logic gates, combinational and sequential circuits using CMOS logic.

	CO4
	Analyze the effects of parasitic on IC power and performance.

	CO5
	Design memory cells and basic data path units.

	CO5
	Explore the need for testing and design verification of VLSI circuits.


Mapping of Course Outcomes with Program Outcomes

	
	a
	b
	c
	d
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Syllabus Content

UNIT I

INTRODUCTION TO MOS TECHNOLOGIES:  MOS, PMOS, NMOS, CMOS & BiCMOS 

INTRODUCTION TO IC TECHNOLOGY AND FABRICATION PROCESS: VLSI Design Flow, Oxidation, Lithography, Diffusion, Ion Implantation, Metallisation, Encapsulation, Probe testing, Integrated Resistors and Capacitors [T1-CH1, 2 & 3].

Application – CMOS IC Manufacturing

UNIT II

BASIC ELECTRICAL PROPERTIES: Basic Electrical Properties of MOS and BiCMOS Circuits: Ids-Vds relationships, MOS transistor threshold Voltage, gm, gds, Figure of Merit (ωo), Zpu/Zpd, Latch-Up in CMOS, Pass Transistors [T1-CH2]

INVERTERS: NMOS Inverter, Various Pull-Ups, CMOS Inverter Analysis and Design, Bi-CMOS Inverters [T1-CH2]

UNIT III

CIRCUIT DESIGN PROCESSES: MOS Layers, Stick Diagrams, Lamda-based CMOS Design rules for Wires, Contacts and Transistors, Layout Diagrams for NMOS and CMOS Inverters and Gates, Scaling of MOS circuits, Limitations of Scaling. [T1-CH3]

GATES: CMOS Logic Gates and Structures, Switch logic, Layout Diagrams Gates [T1-CH5]

Application – IC Physical Design – NAND and NOR

UNIT IV

DELAYS: Sheet Resistance Rs and its concept to MOS, Area Capacitance Units, Calculations - Cg, 

τ-Delays, Driving large Capacitive Loads, Wiring Capacitances, Fan-in and fan-out [T1- CH 4 & 5, T2-CH4]

Semiconductor Integrated circuit Design: PLD’s, Introduction to CPLD’s and FPGA’s. 
UNIT V

MEMORY AND SUBSYSTEM DESIGN: Latches and Registers [T2-CH7], Clocking strategies (Single Phase) [T1-CH5.5], Memory cells (SRAM & DRAM), Adders, Shifter, Multipliers and ALUs [T1- CH8]

Applications – SRAM Based FPGAs and Multiply and Accumulate (MAC) Units

UNIT VI 

INTRODUCTION TO CMOS TESTING: CMOS Testing, Need for testing, Test Principles, Design Strategies for Test, Chip level Test Techniques, System-level Test Techniques [T1-CH7]

Applications – Implementation of basic ATPG 

TEXTBOOKS:

1. Basic VLSI Design –Douglas A. Pucknell, Kamran Eshraghian,  PHI, 3rd  Edition,2005.

2. Principles of CMOS VLSI Design - Weste and Eshraghian, Pearson Education, Second Edition, 2009.

.

REFERENCES:

1. Chip Design for Submicron VLSI: CMOS Layout & Simulation, - John P. Uyemura, Thomson Learning.

2. Introduction to VLSI Circuits and Systems - John .P. Uyemura, JohnWiley, 2003.

3. Digital Integrated Circuits: A Design Perspective - John M. Rabaey, 2/E, 2002

4. Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd Edition, 1997.

5. VLSI Technology – S.M. SZE, 2nd Edition, TMH, 2003. 

IV Year I Semester
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Course Objective :

1. Understand primitives of networks and bandwidth utilization.


2. Learn switching mechanism and various addressing schemes.

3. Learn routing and congestion control  algorithms 

4. Understand Transport layer entities such as DNS and HTTP.

Course Outcomes:

	1
	Identify the different types of network topologies and protocols useful for real time applications and transmission medias.

	2
	Discuss design issues of data link layer and solve problems on Checksum and flow control.

	3
	Describe Channel allocation issues , MAC protocols such as ALOHA,CSMA and CSMA.CD and MAC addresses with IEEE 802.X and wireless lans.

	4
	Discuss network layer design issues , routing algorithms and Internetworking  concepts .

	5
	Discuss network layer sub netting concepts, its protocols  of control and congestion and QOS.

	6.
	Describe concepts and services and protocols of  transport , Application layers along with the network security issues and block ciphers.


UNIT I

Introduction: OSI, TCP/IP and other Networks models,Examples of Networks: Novell Networks, Arpaent, Internet, Network Topologies WAN, LAN, MAN
Physical Layer: Transmission media, magnetic media, twisted pair, coaxial cable, fiber optics, wireless transmissions.

UNIT II

Data link layer: Design issues in data link layer: Logical Link layer, Logical Link control, framing flow control, Protocol-stop and wait, Sliding, Error detection and correction, CRC, HDLC, ATM. 

UNIT III

Medium Access sub layer: ALOHA, MAC addresses, carrier sense multiple access, ISDN, IEEE 802 X Standard Ethernet, Wireless LANS, Bridges. 

UNIT IV

Network Layer: Virtual circuit and Datagram subnets-Routing algorithm: Shortest path routing, Flooding, Hierarchical routing, Broad cast, Multi cast, distance vector routing

UNIT V
Congestion Control and Algorithm: General Principles of Congestion, Congestion Prevention Policies. Internetworking: The Network layer in the Internet and in the ATM Networks.

UNIT VI

Transport Layer: Transport Services, Connection management, TCP and UDP protocols; ATM AAM Protocol layer. 
Application Layer: Network Threats, confidentiality, authenticity, DES and RSA algorithms. Domain name system, Electronic Mail, WWW, Multimedia.
TEXT BOOKS

1. Computer Networks — Andrew S Tanenbaum, 4th Edition. Pearson Education/PHI

2. Data Communications and Networking – Behrouz A. Forouzan.Third Edition TMH.

REFERENCES

1. An Engineering Approach to Computer Networks-S.Keshav, 2nd Edition, Pearson Education

2. Understanding communications and Networks, 3rd Edition, W.A. Shay, Thomson

IV Year I Semester

 Code: 6AC07 
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Course Objective: Students learn about fundamental concepts of time and frequency domain analysis of a given system.

Course Outcomes:  Students 

1.  Learn basic concepts of control systems.  

2. Study about time response analysis. 

3.  Learn basic concepts of stability and root locus method.  

4. Study about frequency response analysis. 

5. Learn basic concepts stability analysis in frequency domain. 

6. Learn fundamentals of state space analysis. 

UNIT – I INTRODUCTION:

Concepts of Control Systems- Open Loop and closed loop control systems and their differences- Classification of control systems, Feed-Back Characteristics, Effects of feedback. Mathematical models – Differential equations, Impulse Response and transfer functions – Translational and Rotational mechanical systems

Transfer function representation:

Transfer Function of Synchro transmitter and Receiver, Block diagram representation of systems considering electrical systems as examples -Block diagram algebra – Representation by Signal flow graph - Reduction using Mason’s gain formula.

UNIT-II TIME RESPONSE ANALYSIS:

Standard test signals - Time response of first order systems – Characteristic Equation of Feedback control systems, Transient response of second order systems - Time domain specifications – Steady state response - Steady state errors and error constants – Effects of proportional derivative, proportional integral systems, PID controllers.

UNIT – III STABILITY ANALYSIS IN S-DOMAIN:

The concept of stability – Routh’s stability criterion – qualitative stability and conditional stability – limitations of Routh’s stability.

Root Locus Technique: The root locus concept - construction of root loci-effects of adding poles and zeros to G(s)H(s) on the root loci.

UNIT – IV FREQUENCY RESPONSE ANALYSIS:

Introduction, Frequency domain specifications-Bode diagrams-Determination of Frequency domain specifications and transfer function from the Bode Diagram-Phase margin and Gain margin-Stability Analysis from Bode Plots.

UNIT – V STABILITY ANALYSIS IN FREQUENCY DOMAIN:

Polar Plots-Nyquist Plots-Stability Analysis.

CLASSICAL CONTROL DESIGN TECHNIQUES: Compensation techniques – Lag, Lead, Lead-Lag Controllers design in frequency Domain.

UNIT – VI STATE SPACE ANALYSIS OF CONTINUOUS SYSTEMS:

Concepts of state, state variables and state model, derivation of state models from block diagrams, Diagonalization- Solving the Time invariant state Equations- State Transition Matrix and its Properties.

TEXT BOOKS:

1. 
Automatic Control Systems 8th edition –B. C. Kuo 2003– John wiley and sons.

2. 
Control Systems Engineering – I. J. Nagrath and M. Gopal, New Age International (P) Limited, Publishers, 2nd edition.

REFERENCES:

1. 
Modern Control Engineering – Katsuhiko Ogata – Prentice Hall of India Pvt. Ltd., 3rd edition, 1998.

2. 
Control Systems – N.K. Sinha, New Age International (P) Limited Publishers, 3rd Edition, 1998.

3. 
Control Systems Engg. – NISE 3rd Edition – John wiley.

4. 
“Modeling & Control of Dynamic Systems” – Narciso F. Macia George J. Thaler, Thomson Publishers.
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Biomedical Instrumentation (Open Elective- III)

Course outcomes:

1. Demonstrate a breadth of knowledge in medical instrumentation

2. To understand the Electro-physiology of various systems and recording of the bioelectric signals 

3. To understand the working principles of various Imaging techniques 

4. To understand the design aspects of various assist and therapeutic device

Unit I Introduction to Medical Instrumentation:

Block Diagram of medical Instrumentation system, origin and characteristics of Biopotential. Problems encountered with measurement from human beings. Generalized medical instrument specifications, types of electrodes external, internal and Microelectrodes, Recording Electrodes – Electrode-tissue interface

Unit II Central Nervous and Cardio-Vascular System

Receptors, Motor systems, Neural and neuromuscular measurements, Evoked response of EEG, Structure of Heart, Rhythmicity, ECG theory, Electrocardiograph, Measurement of blood pressure and blood flow, ECG electrodes.

Unit III Biosignal Amplifiers and Signal Processing

Electrodes and transducers for biomedical applications, Basic requirements of op-Amp circuits and Instrumentation amplifiers in biomedical applications, ECG data acquisition and biomedical signal Processing

Unit IV Intensive Care Instrumentation and Patient Safety

Bedside and central station monitoring systems, Introduction to bio-medical telemetry, Surgical Diathermy, Physiological effects of electricity, Macro shock and Micro shock hazards, Basic approaches to protection against shock

Unit V Imaging and Display System

X ray machine, CT- scanners, Ultrasound scanner, nuclear methods, Recorders and displays: Inkjet, Thermal array, Fiber optic face plate CRT, Non fade CRO

Unit VI Therapeutic and Prosthetic devices

Cardiac Pacemakers, Defibrillators, Ventilators and Infant Incubators 

Text books 

1. Leslie Cromwell, Fred J. Weibell and Erich A. Pfeifer, “Biomedical Instrumentation and Measurements”, 2nd Edition, PHI, 2006 

2. Khandpur.R.S, “Handbook of Biomedical Instrumentation”, 2nd edition, 12th reprint, Tata McGraw Hill, 2008. 

3. Joseph J. Carr and John M. Brown, “Introduction to Biiomedical Equipment Technology”, 4th edition, Pearson Education, 2008. 

4. John G. Webster, “Medical Instrumentation Application and Design”, 3rd edition, Wiley India, 2008. 
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Course Objective: The objective of the course is to provide to students an understanding of Financial Markets, the major Institutions involved and the Services offered within this framework.

Course Outcomes:

1. 1.This unit enables the students to understand the financial structure and the financial sector reforms after 1991.

2. The unit gives the exposure on the role of RBI  and the Regulating and credit policies adopted by the RBI.

3. The students get awareness on the role of Non-Banking financial institutions and the role of financial institutions in India.

4. The unit educates the students to know the role of regulatory bodies like SEBI and also to know the capital and money market instruments

5. The unit equips the students to understand about the asset fund based financial services

6. The students will get exposure about the investment banking and merchant banking.

UNIT I

INTRODUCTION: The structure of financial system, Equilibrium in financial markets, Indicators of Financial Development, Financial system and Economic Development, Financial Sector Reforms after 1991.

UNIT II

BANKING INSTITUTIONS: Structure and Comparative performance, Functions and Role of RBI, Competition, Interest rates, Spread;  Bank Capital Adequacy norms; Banking Innovations – BPLR to Base rate, Core Banking System, Financial Inclusion, Current rates: Policy rates, Reserve Ratios, Exchange rates, Lending/ Deposit rates.

UNIT III

NON BANKING FINANCIAL INSTITUTIONS: Structure and functioning of Unit Trust of India and Mutual Funds, Growth of Indian Mutual funds and their Regulation, Role of AMFI. Performance of Non-Statutory Financial Organizations: IFCI, IRBI, NABARD, SIDBI and SFCs.

UNIT IV

FINANCIAL AND SECURITIES MARKETS: -, Role and functions of SEBI, Structure and functions of  Call Money Market, Government Securities Market – T-bills Market, Commercial Bills Market, Commercial paper and Certificate of Deposits; Securities Market – Organization and Structure, Listing, Trading and Settlement, SEBI and Regulation of Primary and Secondary Markets.

UNIT V

ASSET/FUND BASED FINANCIAL SERVICES:  Lease Finance, Consumer Credit and Hire purchase Finance, Factoring - Definition, Functions, Advantages, Evaluation, Forfeiting, Bills Discounting, Housing Finance, Venture Capital Financing. Fee-based Advisory services:  Stock Broking, Credit Rating.

UNIT VI

INVESTMENT BANKING AND MERCHANT BANKING: 

Investment Banking: Introduction, Functions and Activities, Underwriting, Banker to an Issue, Debenture Trustees and Portfolio managers, Challenges faced by Investment Bankers.

Merchant Banking: Definition, Merchant Banks Vs Commercial Banks, Services of Merchant Banks.

References:

· L.M. Bhole: Financial Institutions and Markets, TMH, 2009.

· E. Gordon, K. Natarajan: Financial Markets and Services, Himalaya Publishing House, 2013.

· Vasant Desai: Financial Markets and Financial Services, Himalaya,2009

· Pathak: Indian Financial Systems, Pearson, 2009

· M.Y. Khan: Financial Services, TMH, 2009.

· S. Gurusamy: Financial Services and System, Cengage,2009

· Justin Paul and Padmalatha Suresh: Management of Banking and Financial Services, Pearson, 2009.

· Gomez, Financial Markets, Institutions and Financial Services, PHI, 2012.

· R M Srivatsava: Dynamics of Financial Markets and Institutions in India, Excel, 2013.

DATA ANALYTICS

(Common to ECE & BT)
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Course Objectives:

1. Obtain, clean/process and transform data. 

2. Analyze and interpret data using an ethically responsible approach. 

3. Use appropriate models of analysis, assess the quality of input, derive insight from results, and investigate potential issues. 

4. Apply computing theory, languages and algorithms, as well as mathematical and statistical models, and the principles of optimization to appropriately formulate and use data analyses. 

5. Formulate and use appropriate models of data analysis to solve hidden solutions to business-related challenges. 

6. Perform well in a group. 

7. Interpret data findings effectively to any audience, orally, visually and in written formats. 

Course Outcomes:

      1.  Ability to Analyze and interpret data 

2. Ability to formulate and use appropriate models of data analysis to solve hidden solutions to business-related challenges. 

3. Ability to demonstrate proficiency with statistical analysis of data.
4. Ability to apply data science concepts and methods to solve problems in real-world contexts and will communicate these solutions effectively
Unit-1

Introduction: 

What is data warehousing?, What is data mining?, Classification of Data Mining systems, Data pre-processing: Why data pre-processing is needed, Data Cleaning, Data Integration and Transformation, Data Reduction. Data Warehouse: Data Warehouse and OLAP Technology, Multidimensional Data Model, Data Warehouse Architecture.

Unit-2

Data Mining Tasks: 

Association Analysis: Frequent Itemsets generation using Apriori Algorithm, Evaluation of Association Patterns, Classification: General approach to solving a classification problem, Decision Tree Induction, Model Overfitting, Clustering: Overview, k-means algorithm. 

Unit-3 

Introduction to Big Data

What is big data, why big data, convergence of key trends , unstructured data ,industry examples of big data ,web analytics, big data and marketing, fraud and big data ,risk and big data ,credit risk management, big data in medicine, introduction to Hadoop open source technologies , cloud and big data 

Unit-4

Frameworks of Big Data:

 The Map Reduce Framework; Uses of Map Reduce; Architecture, Storing Big Data with HBase, Role of HBase in Big Data Processing, NoSQL Databases. 

Unit-5 

Introduction to Data Science

Need for data scientists, Foundation of Data Science, What is Business Intelligence, What is Data Analysis, Machine Learning, Analytics VS Data Science, Types of Analytics, Life cycle probability, Analytics Project Lifecycle.

Unit-6

Data Visualization:

Introduction-Terminology-Basic charts and plots-Multivariate Data Visualization-Data Visualization Techniques-Explorative Data Analysis (EDA)-

Introduction to EDA, Needs of EDA, Goals of EDA, Types of EDA, Implementation of EDA, Boxplots, cor() in R ,EDA functions, Elements of Data Visualization, Info-graphics vs Data Visualization, Data Visualization and Graphical Functions in R, Plotting of Graphs.

Textbooks:

· Jiawei Han, Micheline Kamber and Jian Pei. Data Mining: Concepts and Techniques, Third Edition. ISBN 0123814790. 2011.   [FOR UNIT-1]
· Introduction to Data Mining - First Edition, by Pang-Ning Tan, Michael Steinbach and Vipin Kumar, ISBN-13: 978-0321321367   [FOR UNIT-2]
· BIG DATA and ANALYTICS, Seema Acharya, Subhasinin Chellappan, Wiley publications.   [FOR UNITS – 3 & 4]
· Introducing Data Science: Big Data, Machine Learning, and More, Using Python Tools, Davy Cielen, Arno Meysman, Mohamed Ali, Manning Publications, 2016, ISBN
1633430030, 9781633430037 [FOR UNITS - 5 & 6]
References:

· Cathy O'Neil and Rachel Schutt. Doing Data Science, Straight Talk from The Frontline. O'Reilly. 2014.
· Tom Mitchell. Machine Learning. Mc Graw Hill 1997.

· Jure Leskovek, Anand Rajaraman and Jefrey Ullman. Mining of Massive Datasets. v2.1, Cambridge University Press. 2014. (free online)

· BIG DATA, Black Book TM , DreamTech Press, 2015 Edition

· Seeing What Others Don’t. The Remarkable Ways We Gain Insights. Gary Klein. First Edition. Public Affairs Press.

Code: 6AC45            
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Course Objectives:

Becomes familiar with solar energy, its radiation, Collection, storage and application and also gets introduced to other forms of Renewable Energy sources viz., the Wind energy, Biomass energy, geothermal energy and ocean energy.

Course Outcomes:

The student should be able to
1. Understand the role and potential of new and renewable energy sources realize the potential of solar energy, its impact on environment; define and understand the terms describing the different angles that one may incur in setting up a solar panel and be able to use the instruments for measuring solar radiation.
2. Demonstrates the knowledge of different techniques of solar collection and storage.

3. The student becomes familiar with the different types of horizontal and vertical axis wind mills and understands the performance characteristics of the same. The student also demonstrates the knowledge of different Bio-gas digesters and factors influencing its yield.

4. Aware of the potential of geothermal energy in India and will be able to characterize different types of geothermal wells.

5. Aware of the different methods of kinetic energy extraction from Ocean waves and tides and thermal energy extraction from Oceans.

6. Demonstrates the knowledge of Direct Energy Conversion in different phenomena viz., Joule Thomson effect, Seebeck effect, Peltier effect etc. and the principle of operation of Fuel Cells.

UNIT – I -PRINCIPLES OF SOLAR RADIATION: 

Role and potential of new and renewable source, The solar energy option, Environmental impact of solar power, Physics of the sun, the solar constant, Extraterrestrial and terrestrial solar radiation, Solar radiation on titled surface, Instruments for measuring solar radiation and sun shine, Solar radiation data.

UNIT-II- SOLAR ENERGY COLLECTION STORAGE AND APPLICATIONS: Flat plate and concentrating collectors, Classification of concentrating collectors, orientation and thermal analysis, advanced collectors.

Different methods, Sensible, Latent heat and stratified storage, solar ponds. Solar Applications- solar heating/cooling technique, solar distillation and drying, photovoltaic energy conversion.

UNIT – III WIND ENERGY: 

Sources and potentials, Horizontal and vertical axis windmills, Performance characteristics, Betz criteria

BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, Types of Bio-gas digesters, Gas yield, Combustion characteristics of bio-gas, Utilization for cooking, I.C.Engine operation and economic aspects.

UNIT – IV GEOTHERMAL ENERGY: 

Resources, types of wells, methods of harnessing the energy, Potential in India.

UNIT-V OCEAN ENERGY: 

OTEC,  Principles utilization, Setting of OTEC plants, Thermodynamic cycles. Tidal and wave energy, Potential and conversion techniques, Mini-hydel power plants and their economics. 

UNIT-VI DIRECT ENERGY CONVERSION: 

Need for DEC, Carnot cycle, Limitations, principles of DEC. Thermoelectric generators, seebeck, Peltier and joul Thomson effects, Figure of merit, materials, Applications, MHD generators, Principles, Dissociation and ionization, Hall effect, Magnetic flux, MHD accelerator, MHD Engine, Power generation systems, Electron gas dynamic conversion, economic aspects. Fuel cells – principles - Faraday’s law’s - Thermodynamic aspects - selection of fuels and operating conditions.

TEXT BOOKS:

1. 
Non-Conventional Energy Sources - G.D. Rai

2. 
Renewable Energy Technologies - Ramesh & Kumar /Narosa.

REFERENCE BOOKS:

1. 
Renewable energy resources - Tiwari and Ghosal/ Narosa.

2. 
Non-Conventional Energy - Ashok V Desai /Wiley Eastern.

3. 
Non-Conventional Energy Systems - K Mittal /Wheeler

 MANUFACTURING PROCESSES
Code: 6BC10    
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Course Objective:

The main objective of the course how manufacturers use technology to change raw materials into finished products, also introduce the basic concepts of casting, pattern preparation, gating system and knowledge on basic features of various welding and cutting processes, and also to study the concepts of press working process and their applications.
Course Outcomes:
After the end of the course the students should have an:

· Ability to understand the need for manufacturing processes and various material properties

· Ability to understand the principle of casting, Patterns used, Pattern allowance and Gating systems used in casting, and various casting methods

· Ability to understand the basic principle of welding and distinguish between various welding types and their applications

· Ability to understand the principles of metal working, various types of metal working techniques, Knowledge of hot working and cold working, Ability to understand the bulk deformation processes of rolling,

· Ability to understand the bulk deformation processes of extrusion and forging, their applications and forces involved in these operations

· Ability to understand and distinguish the various press working operations with respect to their applications, advantages and disadvantages, understand the various types of plastics and their processing techniques

UNIT – I

Introduction: Concept of Manufacturing processes, its importance, classification of manufacturing processes, Selection of a manufacturing process  

Engineering Properties and their measurement: Strength, Hardness, ductility, Toughness

Unit-II

CASTING: Advantage of casting and its applications, Casting terms Sand casting procedure, Patterns – Definition- uses- Types of patterns – Materials used for patterns, pattern allowances, Principles of Gating & Risers, Cores-Definition-Need-Method of making,

Special casting processes: Centrifugal, Die, Investment - Principle and Applications

UNIT – III

Metal Fabrication Processes: Introduction, classification
Welding: Classification of welding process types of welded joints

Electric Arc welding: Principle of  AC & DC welding, Electrodes, Applications, 

Inert Gas welding: TIG & MIG, Principle and Applications, Resistance welding: Principle, Spot welding & Seam welding  Friction welding, Thermit welding Explosive welding

Gas welding and Cutting: Principle, Oxy – Acetylene welding equipment and Technique Soldering & Brazing. Heat affected zones in welding; welding defects – causes and remedies

UNIT – IV

Metal forming Process: Nature of plastic deformation, Advantages of mechanical working processes, classification -  Recovery, Recrystallization and Grain growth, Hot working and  cold working-Characteristics and Differences

Rolling:  Rolling fundamentals – Terminology of rolled products, theory of rolling, types of Rolling mills 

UNIT - V

Forging: Forging operations,Smith forging, Drop Forging, Machine forging– forging defects.

EXTRUSION: Extrusion principle, Hot extrusion and cold extrusion - Forward extrusion and backward extrusion – Impact extrusion, Hydrostatic extrusion.

Wire drawing, Tube drawing and Swaging

UNIT- VI

Sheet Metal Operations: Press operations, Shearing actionStamping, forming and other cold working processes: Blanking and piercing, Bending and forming, coining & Embossing, spinning Stretch forming, Types of presses and press tools (Brief treatment)

Plastics: Processing methods: Blow moulding, Compression moulding  and Injection moulding

TEXT BOOKS :

1. Manufacturing Technology / P.N. Rao/TMH

2. Production Technology /Sarma P C
REFERENCES :

 1. Manufacturing Engineering and Technology/Kalpakjian S/ Pearson Edu.
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6ZC21 GENERAL MANAGEMENT AND ENTREPRENEURSHIP
Course Objective: The course is designed to impart the necessary managerial skills and tactics required for an emerging Entrepreneur for the Engineering students to enhance their career prospects and ambitions of starting a new Enterprise. 

Pre-requisites: This course shall require a student to have knowledge in Managerial Economics and Financial analysis, Management Science, Operations management.
Course Outcomes:
1. Describe the necessary managerial skills and tactics required for an emerging Entrepreneur.

2. Distinguish various methods for business process and product development

3. Demonstrate the skills required for the project planning, implementing and controlling

4. Outline the legal aspects and applying for Intellectual Property Rights 

5. Illustrate the various sources of finance for venturing a business project.

6. Designing production plant and quality management system.

UNIT I 

INTRODUCTION TO MANAGEMENT AND ENTREPRENEURSHIP: Changing Face of Management-Entrepreneurship, Modern Management with Entrepreneurial Orientation.. Meaning of Entrepreneurship. Benefits and Drawbacks of Entrepreneurship Reasons feeding the Entrepreneurial fire. Understanding Entrepreneurship as a Process. Multiple roles of Entrepreneur: Intrapreneur, Inventor, Coordinator, Manager and Controller. Psychological and behavioral aspects of First-Generation Entrepreneur.  Case Studies

UNIT II

PROCESS DEVELOPMENT AND INNOVATION PROJECT MANAGEMENT: Business Process Model, Value chain for Manufacturing industries and Service Industries. Frugal Innovation.  Creativity process in developing Innovation.. Types of New Products, Forecasting of New Products, Stages in the New Product Development, Prototype building and pitching Going ahead with ideas, killing the ideas through Stage Gate Models, pitching of full fledged idea. Choosing the Start-Up Team.

UNIT III

PROJECT MANAGEMENT AND FEASIBILITY REPORT: Project Inception, Project Implementation, and Project control. Analyzing the project by employing capital budgeting techniques, Risk Management, tools and techniques. Methods of Appraising the Project. Industry Analysis pertaining to the Product, Competitive Analysis and Market analysis. Preparation of feasibility report, Contents of Feasibility Report. Exercise to write an effective Feasibility report. Case Studies.
UNIT IV

PROTECTION OF IDEAS AND MECHANISM: Exposure to intellectual property rights to the entrepreneur in the Indian and the World context. Registration process for Patents, Copyrights, Trademarks, Geographical indicators. Legal Framework in administration of Intellectual property rights. Meaning of Infringement, consequences of Infringement. Cases on Infringement. Case Studies.

UNIT V

VENTURE FINANCING AND ISSUES RELATED TO PRICING: Meaning of Venture Capitalist, Process of Venture Capital, Seed Funding, First Phase Funding, Second Phase Funding and Final Phase funding. Cost analysis, Preparation of standard costing, Finalizing the output, fixing the pricing based on market structure, Monopoly, oligopoly market structures and marketing pricing practices for attracting customers. Case Studies

UNIT VI

MANUFACTURING AND QUALITY MANAGEMENT: Plant Layout, Process and Product Layout, Service Factory. Introduction to Quality Circles, Quality inspection, ISO Certification, process of certification and exposure to the entrepreneurs of the need for certification. Quality certification for Manufacturing industrial. Case Studies

References:

· "Projects: Planning, Analysis, Selection, Financing, Implementation, and Review", Prasanna Chandra, TMH, New Delhi, 2012

· "Project Management", Jeffrey K. Pinto, Pearson, 2011

· Small Scale industries and Entrepreneurship Vasanth Desai “Himalya publishing 2012

· Innovation by Design", Gerald H. (Gus) Gaynor, AMACOM {American Management Association), NYC, 2002

· Entrepreneurship  by Rajeev Roy, oxford ,2012

· Fundamentals of Entrepreneurship Nandan H,
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6ZC27 - INDIAN HISTORY, CULTURE AND GEOGRAPHY

(Common to all branches)

Course Objectives: To equip the students with necessary knowledge relating to ancient, medieval and modern Indian and its culture and also facts relating to existence of earth.

Course Outcomes:

1. To appreciate and understand our Indian History, Culture and Indian heritage.

2. To understand secularism of our country. 

3. To appreciate and understand the social reformers who brought revolutionary changes in   

Indian society.

4. To understand earth evolution and world climatic change.

5. To understand India Oceanography, 

6. Able to enhance and understand Indian monsoons, Indian agriculture.  

Unit I: Ancient Indian History

Fundamental Unity of Indian Harappan and Vedic Civilization – Evolution of Caste System – ainism and Buddhism – Gandhara Art.,  Political unification of India under Mauryas and Guptas,   Historical evolution of Satavahanas.,  Contribution of Pallavas and Cholas to Art  – Chola Administrative Systems .

Unit II: Medieval India and Culture 

 Influence of Islam on Indian Culture – The Sufi, Bhakthi and Vishnavite movements, Historical  Achievements of Vijayanagara Rulers., Contribution of Shershah and Akbar to the evolution of administration system in India – Cultural Development under Mughals. 

Unit III: Modern India

Western Impact on India – Introduction of Western Education – Social and Cultural awakening and social reform movements – Raja Rama Mohan Roy – Dayananda Saraswathi – Theosophical Society – Ramakrishna Paramahamsa and Vivekananda – Iswara Chandra Vidyasagar and Veeresalingam – Emancipaition of women and struggle against Caste.  Rise of Indian Nationalism – Mahatma Gandhi – Non Violence and Satyagraha – Eradication of untouchability – Legacy of British rule.

Unit IV: Geo Morphology and Climatology
The Origin and Evolution of the Earth, Interior of the Earth, Distribution of Oceans and Continents , Minerals and Rocks, Geomorphic Processes, Landforms and their Evolution Composition and Structure of Atmosphere, Solar Radiation, Heat Balance and Temperature.
Atmospheric Circulation and Weather Systems, World Climate and Climate Change

Unit V: Oceanography 

Water (Oceans), Movements of Ocean Water, Physical features of India viz., The Mountains in the North ,  The Northern Plains,  The Peninsular Plateau,  The Great Indian Desert,  The Coast; and The Islands.

Unit VI: Physical Features Of India And India’s Monsoon

India’s monsoon., Winter, Summer(pre-monsoon),rainy (monsoon),autumn (post-monsoon)., Indian Agriculture, Agriculture and colonialism, Indian Agriculture after Independence Major crops and yields, Horticulture, Organic farming.

References:

· Sharma .R.S., (2011).Indian Ancient past.,Oxford Publications.

· Nitin Singhaniya.,(2017). Indian Culture and Heritage., Publisher: Mcgraw TestPrep., Second  Edition.

· Certificate of Physical and Human Geography,Goh Cheng Leong,Oxford University Press.

· Bipin Chandra.(2000). India’s Struggle for Independence.,  Penguin Global Publishers

· Saveendra Singh: Physical Geograpghy., Prayag Pustak Bhavan ISBN-10: 8186539298. Edition : 1st Edition Number of Pages : 641 Pages Publication : Year 2006.
· Majumdar, R. C. et al. An Advanced History of India London: Macmillan. 1960. ISBN 0-333-90298-X
· Basham, A.L. : The wonder that was India ,New York: Grove Press, 1954. (OUP, Madras 1983)

· Basham, A.L. : Cultural heritage of India , Vols.I to IV ,Oxford  University Press, Delhi,  1975. 
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Prerequisites: MWOC 

Course Objectives:

The objective of this course is to provide the students an in-depth knowledge and practice about the microwave and optical components and in analyzing the microwave and optical equipments.

Course Objectives: After studying this course, the students will be able to

	CO1
	Analyze  the characteristics of RKO and GUNN diode

	CO2
	Understand the principles governing attenuation and working of DC

	CO3
	Measure the K, S, Z and f at microwave frequencies.

	CO4
	Analyse the design principles of circulator and magic Tee

	CO5
	Understand the basic characteristics of LED and LASER

	CO6
	Measure the DR,NA and Losses for Digital and Analog Links


Mapping of Course Outcomes with Program Outcomes
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Part – A (Any 8 Experiments)

1. Reflex Klystron Characteristics.

2. Gunn Diode Characteristics.

3. Attenuation Measurement.

4. Directional Coupler Characteristics.

5. VSWR Measurement.

6. Impedance and Frequency Measurement.

7. Waveguide parameters measurement.

8. Scattering parameters of Circulator.

9. Scattering parameters of Magic Tee.

Part-B 

1. Characterization of LED.

2.  Characterization of Laser Diode.

3. Intensity modulation of Laser output through an optical fiber.
4. Measurement of NA
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Prerequisites: EDC, STLD, LDICA

Course Outcomes: After studying this course, the students must have demonstrated 

	CO1
	An ability to use VLSI CAD Tools (NGSPICE, Xilinx, and Cadence).

	CO2
	An ability to understand and implement digital logic gates and circuits using SPICE and Verilog HDL.

	CO3
	An ability to perform physical design- layouts using Cadence EDA Tool.

	CO4
	An ability to implement combinatorial and sequential designs on FPGA boards (SPARTAN 3) using Xilinx tools.

	CO5
	 An ability to use VLSI CAD Tools (NGSPICE, Xilinx, and Cadence).


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

PART A

The following Experiments are to simulate the design in Xilinx Vivado2017.1 using Verilog HDL and implement it on Artix 7 FPGA.

1. Design of all Logic Gates.

2. Design of Adders(Half Adder,Full Adder,Parallel Adder).

3. Design of 3-8 Decoder.

4. Design of 8-3 Encoder.

5. Design of 8*1Multiplexer.

6. Design of 4*1 Demultiplexer.

7. Design of Flip-flops:D,SR,JK,T.

8. Design of 4-bit Comparator.

PART B

The following Experiments are to Design and Verify the Operation using Cadence Tool.

1. Design and Simulatethe  CMOS Inverter.

2. Design and Simulate the  CMOS AND Gate.

3. Design and Simulate the  CMOS OR Gate.

4. Design and Simulate the  CMOS NAND Gate.

5. Design and Simulate the  CMOS NOR  Gate.

6. Design and Simulate  the  CMOS Ex-OR Gate.

7. Design and Simulate the  CMOS Ex-NORGate.

8. Design and Simulate the Layout diagram for CMOS Inverter using 180nm Technology.

Note:Any Six Experiments From Each Part.

Part-D Lab Project –

1. Hierarchical design and layout of MSI circuits (multiplexer, decoders, etc.)
2. FPGA based traffic light controller using Verilog HDL 

3. FPGA based Beverage Vending Machine

4. FPGA based UART serial communication interface

5. Implement 8-bit 3-stage pipeline processor  

6. Using SPICE Implement 6T SRAM memory with read and write logic 
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Course Objective :
  
   

To enhance the knowledge on selecting a project , learn related tools and enhance programming and communication skills for employabilty.

Pre-Requisites: All Courses till this semester

Course Outcomes: 

At the end of this course, the student will be able to

· Use the concepts learned in the courses, so far, in conceptualizing, designing and executing the modules of the projects.

· Exhibit the interest in learning the modern tools and technologies through the bridge courses arranged in the college, beyond the curriculum, and hence developing the software.

· Inculcate an enthusiasm to use the creative ideas to build the innovative projects which are meeting the current needs of the market and society as a whole.

· Improve their communicative skills and team skills largely improve.

· Work as an individual and in a team.

A group project shall be carried out by a group of students consisting of 2 to 3 in number in third year first semester.  This work shall be carried out under the guidance of the faculty assigned as internal guide and shall involve design, fabrication, software development or any other significant activity. This can be of interdisciplinary nature also.

There will be 100 marks in total with 25 marks of internal evaluation and 75 marks of external 

The internal evaluation shall consist of:



Day to day work 


:
10 marks



Report




:
05 marks


Demonstration / presentation

:
10 marks

                                                                   --------------







          25 marks



End examination


:
75 Marks.

The end examination will be carried out by a committee consisting of an external examiner, head of the department, a senior faculty member and the supervisor.
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Course Objective

To enhance the knowledge on selecting a projcet , learn related tools and enhance programming and communication skills for employabilty.

Course Outcomes: 

At the end of this course, the student will be able to

· Students identify vast application areas for mobile / wireless communication / computing.

· They also understand the working principle of GSM technology.

· Students understand various media access control methods that are meant for wireless communication, each methods’ pros and cons

· Understand the issues in the Network layer in the wireless communication and identifying suitable solutions for the same

· Understand the issues in the Transport layer in the wireless communication and identifying suitable solutions for the same

· Understand MANETs with an example like Bluetooth technology.

· Understand Security Issues related to mobile computing and various solutions to mitigate the security problems.

· Prepare for the Project Phase_II

The evaluation is for 100 marks. It is internal evaluation only.

 The committee consists of  HOD, a Senior Faculty member and Internal Guide. 

Division of marks for internal assessment – 100 marks

· Progress of Project work and the corresponding interim report 
as evaluated by internal guides at the end of 5 weeks 

: 10 Marks

· Seminar at the end of 5 weeks



            : 10 Marks

· Progress of Project work as evaluated by guides
at the end of 10 weeks 





: 10 Marks

· Seminar at the end of 10 weeks




: 10 Marks

· Evaluation by the Guides ( at the end of 15 weeks)

: 20 Marks

· Project Report 




                  
: 10 Marks

· Final presentation and defense of the project

         
: 30  Marks
     
                        100 Marks
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	6C797
	Technical Literature Review and Seminar –III
	-
	-
	2
	1


Course Objective :



Learn basics of technical paper  writing and enhance verbal and writing skills, which is   useful for employability

Pre-Requisites: All Courses till this semester

Course Outcomes: 

At the end of this course, the student will be able to

1. Identify a topic from the current technologies of their choice in the computer science domain and the allied fields, after surveying in the internet resources, journals and technical magazines in the library. 

2. Arrange the contents of the presentation and also write the report of the research paper..

3. Present the technical topic  in front of the panel and the fellow students, using the oratory skills and also submit the report of the research paper.

4. Interact through answering the questions and also can add some points to the seminar
There shall be a Technical Paper writing and seminar evaluated for 100 marks in Third Year First Semester.  The evaluation is purely internal and will be conducted as follows:


Content 







: 20 marks


Presentation including PPT





: 20 marks


Seminar Notes







: 10 marks


Interaction 







: 10 marks



Report








: 25 marks


Attendance







: 10 marks


Punctuality







: 5 marks


Total 








100 marks
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Prerequisites: STLD, Programmaing concepts of any language

Course Objectives:

The objectives of this course are

· To introduce syntax, lexical conventions, data types and memory related to Verilog HDL.

· To design, test and implementation of thedigital hardware using various modeling styles.

· To design digital systems using  FSM modeling.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand levels of design description, concurrency, simulation and synthesis.

	CO2
	Apply language constructs, data types, operators available in verilog HDL.

	CO3
	Design combinational logic and sequential logic in gate level modeling.

	CO4
	Explain Gate and Switch level modeling.

	CO5
	Use system tasks, functions and UDPs.

	CO6
	 Demonstrate SM charts and realize digital design using SM charts.


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

UNIT I

INTRODUCTION TO VERILOG HDL:Verilog HDL, Levels of Design Description, Concurrency, System Tasks, Simulation and Synthesis, Functional Verification.  

LANGUAGE CONSTRUCTS AND CONVENTIONS: Introduction, Keywords, Identifiers, White Space, Characters, Comments, Numbers, Strings, Logic Values, Strengths, Data Types, Scalars and Vectors, Parameters, Operators. Verilog Module structure, Test bench module- Net types, Strengths and Contention Resolution, Delays.

Unit-II

MODELING AT DATA FLOW LEVEL:Introduction, Continuous Assignment Structures, Delays and Continuous Assignments, Assignment to Vectors, Operators.

BEHAVIORAL MODELING:Introduction, Initial Construct, Always Construct, Assignments with delays, Blocking and Non blocking Assignments - Examples, Wait construct, Multiple Always Blocks, Design at Behavioral Level constructs- Case statements, iƒ and iƒ-else, repeat, for loop, while loop, forever loop. Other constructs- assign-deassign, disable,  force-release.

Unit-III

GATE LEVEL MODELING:Introduction, Gate Primitives- Illustrative Examples, Tri-State Gates, Design of Basic Circuits using Instantiation of Gate Primitives- Half, Full and Parallel Adders, Decoders, Multiplexers. Design of Flip-flops with Gate Primitives.

SWITCH LEVEL MODELING:Introduction, Basic Transistor Switches, CMOS Switch, Bi-directional Gates, Time Delays with Switch Primitives, Instantiations with Strengths and Delays, Strength Contention with Trireg Nets-Examples.

Unit-IV

SYSTEM TASKS, FUNCTIONS, AND COMPILER DIRECTIVES:Introduction, Parameters, Path Delays, Module Parameters, System Tasks and Functions, File-Based Tasks and Functions, Compiler Directives, Hierarchical Access, User- Defined Primitives (UDP).

Unit-V

Component Test and Verification:Test bench – combinational circuit testing, sequential circuit testing, test bench techniques, design verification, assertion verification.

Unit-VI

DIGITAL SYSTEM DESIGN AND VERIFICATION:FSM Design (Moore and Mealy Machines) – Vending Machine design and verification , Derivation and Realization of Algorithmic State Machine Chart  Design and Verification examples - Binary Multiplier, Dice game. Other design examples -   RAM (Single &DualPort), UART Design.

Text Books

1. T.R. Padmanabhan and B. Bala Tripura Sundari, Design through Verilog HDL – WSE, 2004 IEEE Press.

2. Charles H Roth, Digital Systems Design using VHDL , Jr. Thomson Publications, 2004.

3. Samir Palnitkar, Verilog HDL , 2nd Edition, Pearson Education, 2009

References

1. Sunggu Lee, Advanced Digital Logic Design using Verilog, State machines and Synthesis for FPGAs, - Cengage Learning

2. Stephen. Brown and ZvonkoVranesic, Fundamentals of Logic Design with Verilog, TMH, 2005.

3. J. Bhaskar, A Verilog Primier, BSP, 2003.

4. Michael D. Ciletti, Advanced Digital Design with Verilog HDL, PHI, 2005.

5. Sunggu Lee, Digital Logic Design using Verilog, State machine and synthesis for FPGA, Cengage Learning, 2009.
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Course Objectives:-

After taking this course, you should be able to:

Use Python interactively, execute a Python script at the shell prompt, use Python types, expressions, and None, use string literals and string type, use Python statements (if...elif..else, for, pass, continue, . . . ), understand the difference between expressions and statements, understand assignment semantics, write and call a simple function., utilize high-level data types such as lists and dictionaries, understand the difference between mutable and immutable types, write a simple class and access methods and attributes, import and utilize a module, read from and write to a text file.
Course Outcomes:

CO1: 
Gains exposure towards Python versions and their specifications.

CO2: 
Build programs using primitive data types.

CO3: 
Write applications that include functions, modules, and packages along with respective exceptional handling mechanism.

CO4: 
Writes applications using functions and packages.

CO5: 
Develop applications using Object Oriented features of Python

CO6: 
Make use of Standard Library in Python.

Unit - I

Introduction: History of Python, Need of Python Programming, Applications Basics of Python Programming Using the REPL(Shell), Running Python Scripts, Variables, Assignment, Keywords, Input-Output, Indentation.

Unit - II

Types, Operators and Expressions: Types - Integers, Strings, Booleans; Operators- Arithmetic Operators, Comparison (Relational) Operators, Assignment Operators, Logical Operators, Bitwise Operators, Membership Operators, Identity Operators, Expressions and order of evaluations Control Flow- if, if-elif-else, for, while, break, continue, pass

Unit - III

Data Structures Lists - Operations, Slicing, Methods; Tuples, Sets, Dictionaries, Sequences. Comprehensions.

Unit - IV

Functions - Defining Functions, Calling Functions, Passing Arguments, Keyword Arguments, Default Arguments, Variable-length arguments, Anonymous Functions, Fruitful Functions(Function Returning Values), Scope of the Variables in a Function - Global and Local Variables.
Modules: Creating modules, import statement, from. Import statement, name spacing,
Python packages Introduction to PIP, Installing Packages via PIP, Using Python Packages

Unit - V

Object Oriented Programming OOP in Python: Classes, 'self variable', Methods, Constructor Method, Inheritance, Overriding Methods, Datahiding,
Error and Exceptions: Difference between an error and Exception, Handling Exception, try except block, Raising Exceptions, User Defined Exceptions

Unit - VI

Brief Tour of the Standard Library - Operating System Interface - String Pattern Matching, Mathematics, Internet Access, Dates and Times, Data Compression, Multithreading, GUI Programming, Turtle Graphics
Testing: Why testing is required ?, Basic concepts of testing, Unit testing in Python, Writing Test cases, Running Tests.

Text Books

1. Python Programming: A Modern Approach, Vamsi Kurama, Pearson

2. Learning Python, Mark Lutz, Orielly

Reference Books

1. Think Python, Allen Downey, Green Tea Press

2. Core Python Programming, W.Chun, Pearson.

3. Introduction to Python, Kenneth A. Lambert, Cengage
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Prerequisites: SS, DSP
Course Outcomes: After studying this course, the students will be able to

1.Get the knowledge of the basic step in image processing system, Discrete cosine transforms and discrete wave let transforms.

2.Differentiate image enhancement methods ,different types of  spatial domain and frequency domain methods. 

3.Get the knowledge of point, line and edge detection, thresholding , Region based segmentation.

4.Differentiate different types of redundancies, lossy and lossy less image compression, different types of coding techniques.

5.Know the difference between analog video and digital video, different types of image formation and sampling of video signals 

6.Study the different types of motion estimation techniques and application of motion estimation in video coding.
UNIT I: 

Introduction to Image Processing

Fundamentals of Image Processing and Image Transforms, Basic steps of Image Processing System Sampling and Quantization of an image – Basic relationship between pixels

Image Transforms: 2 D- Discrete Fourier Transform, Discrete Cosine Transform (DCT), Wavelet Transforms: Continuous Wavelet Transform, Discrete Wavelet Transforms. 

UNIT II: 

Image Enhancement

Spatial domain methods: Histogram processing, Fundamentals of Spatial filtering, Smoothing spatial filters, Sharpening spatial filters. Frequency domain methods:  Basics of filtering in frequency domain, image smoothing, image sharpening, Selective filtering.

UNIT III: 

Image Segmentation & Compression 

Image Segmentation concepts, Point, Line and Edge Detection, Thresholding and Region Based segmentation. Image compression fundamentals - Coding   Redundancy, Spatial and Temporal redundancy, Compression models: Lossy & Lossless, Huffman coding, Arithmetic coding, LZW coding, Run length coding, Bit plane coding, Transform coding, Predictive coding.

UNIT IV: 

Basic steps of Video Processing

Analog Video, Digital Video. Time-Varying Image Formation models: Three-Dimensional Motion Models, Geometric Image Formation, Photometric Image Formation, Sampling of Video signals and filtering operations.

UNIT V:  

2-D Motion Estimation 

Optical flow, General Methodologies, Pixel Based Motion Estimation, Block- Matching Algorithm, Mesh based Motion Estimation, Global Motion Estimation,  Application of motion estimation in Video coding. 

UNIT VI: 

Three dimensional Motion Estimation & Waveform based coding

Feature based motion estimation, Direct Motion Estimation. Block based transform coding: over view, one dimensional unitary transform, two dimensional unitary transform, The discrete cosine transform, Bit allocation and transform coding gain , Predictive Coding: over view, optimal predictor design and predictive coding gain, Block based hybrid video coding.

TEXT BOOKS

1. Digital Image Processing – Gonzaleze and Woods, 3rd ed., Pearson.

2. Video processing and communication – Yao Wang, Joem Ostermann and Ya–quin Zhang.1st Ed., PHI.

REFERENCE BOOKS     

1. Digital Video Processing – M. Tekalp, Prentice  Hall International 
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Prerequisites: MWOC

Course objectives: 

The course objectives of this course are

· To introduce the working principles and various design aspects of satellite sub-systems.

· To get acquinted with the multiple access techniques and the working principle of GPS systems.

Course Objectives: After studying this course, the students will be able to

	CO1
	Demonstrate the orbital mechanics.

	CO2
	Design the satellite subsystem.

	CO3
	Estimate the C/N and able to measure the relevant values.

	CO4
	Evaluate the satellite link.

	CO5
	Recall Multiple access concepts and discuss earth station technology

	CO6
	Apply the knowledge of GPS in real time applications.


Mapping of Course Outcomes with Program Outcomes
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Syllabus Content

UNIT-I

INTRODUCTION

Origin of Satellite Communications, Historical Back-ground, Basic Concepts of Satellite Communications, Kepler’s laws of orbital motion. Frequency allocations for Satellite Services, Applications, Future Trends of Satellite Communications.

ORBITAL MECHANICS AND LAUNCHERS

Orbital Mechanics, Look Angle determination, Orbital perturbations, Orbit determination, launches and launch vehicles, Orbital effects in communication systems’ performance

UNIT-II

SATELLITE SUBSYSTEMS

Attitude and orbit control system, telemetry, tracking, Command and monitoring, power systems, communication subsystems, Satellite antenna Equipment reliability and Space qualification.

UNIT-III

SATELLITE LINK DESIGN 

Basic transmission theory, system noise temperature and G/T ratio, Design of down link and up link.

.

UNIT-IV

MULTIPLE ACCESS

Frequency division multiple access (FDMA) Intermediation, Calculation of C/N. Time division Multiple Access (TDMA) Frame structure, Examples. Satellite Switched TDMA. Onboard processing, DAMA, Code Division Multiple access (CDMA),Spread Spectrum transmission and reception.

Applications: Design of a Remote sensing satellite in IRS-4.

UNIT-V
EARTH STATION TECHNOLOGY

Introduction, Transmitters, Receivers, Antennas, Tracking systems, Terrestrial interface, Primary power test methods.

Low Earth Orbit And Geo-Stationary Satellite Systems: Orbit consideration, coverage and frequency considerations, Delay & Throughput considerations, System considerations.

UNIT VI

SATELLITE NAVIGATION & THE GLOBAL POSITIONING SYSTEM

Radio and Satellite Navigation, GPS Position Location principles, GPS Receivers and codes, Satellite signal acquisition, GPS Navigation Message, GPS signal levels, GPS receiver operation, GPS C/A code accuracy, Differential GPS.

TEXT BOOKS

1. Timothy Pratt, Charles Bostian and Jeremy Allnutt, Satellite Communications – WSE, Wiley Publications, 2nd Edition, 2003.

2. Wilbur L. Pritchard, Robert A Nelson and Henri G.Suyderhoud, Satellite Communications Engineering –2nd Edition, Pearson Publications, 2003.

REFERENCES

1. M. Richharia, Satellite Communications Design Principles – BS Publications, 2nd Edition, 2003.

2. D.C Agarwal, Satellite Communication - Khanna Publications, 5th Ed.

3. 3K.N. Raja Rao, . Fundamentals of Satellite Communications –  PHI, 2004

4. Dennis Roddy, Satellite Communications – McGraw Hill, 2nd Edition.
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Course Objective: To understand the networking concepts, technologies, protocols and devices. This syllabus emphasizes real-world practical application, hands-on experience needed to design, install, and maintain networks in small to medium-sized businesses, as well as enterprise and service provider environments.

After studying this course, the students will be able to 
1. Gain knowledge about network design and appropriate device selection
2. Gain knowledge about implementation of inter-VLAN routing using a Layer 3 switch
3. Define different types of Virtual LANs. 
4. Differentiate between static routing and dynamic routing concepts.
5. Understand the concepts of DVR and OSPF. 
6. Understand the concepts of EIGRP

7. Understand the concepts of single-area OSPF and Multiarea OSPF

Unit – 1 LAN Design

LAN Design-Introduction, Campus Wired LAN Designs, Selecting Network Devices-Switch Hardware, Router Hardware, Managing Devices

Unit – 2 Scaling VLANs

Scaling VLANs-Introduction, VTP Concepts and Operations, VTP Configurations, Extended VLANs, Dynamic Trunk Protocol

Unit – 3 Spanning Tree Concepts & EtherChannel and HSRP

STP-Purpose, STP Operation, Varieties of STPs, Spanning Tree Configuration. Etherchannel-Link Aggregation Concepts, Link Aggregatation Configuration

Unit – 4 Dynamic Routing

Dynamic Routing Protocols-Types, Distance Vector Dynamic Routing-Fundamentals, Protocol Operation and their types, Link State Dynamic Routing-Protocol operation, Link State Updates, LSRP Benefits

Unit – 5 EIGRP

EIGRP Characteristics, EIGRP basic features, EIGRP Packet Types, EIGRP messages, EIGRP operation, metrics, EIGRP for IPv4 and IPv6

Unit – 6 OSPF

OSPF Characteristics, OSPF Messages, OSPF Operation. Single-Area OSPFv2 & OSPFv3 -Configuration. Similarities and differences between OSPFv2 and OSPFv3. Multiarea OSPF-Operation and Configuration.

  
 
Text Books

1. Netacad login for all the students and in that entire material is available.-

2. Scaling Networks by Bob Vachon and Allan Johnson, Cisco Networking Academy, Cisco Press

References

1. James F. Kurose, Keith W. Ross, “Computer Networking – A Top-Down Approach Featuring The Internet”, Fifth Edition, Pearson Education, 2009.

2. Nader. F. Mir, “Computer And Communication Networks”, Pearson Prentice Hall Publishers, 2010.

3. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source Approach”, Mc Graw Hill Publisher, 2011.

4. Behrouz A. Forouzan, “Data Communication And Networking”, Fourth Edition, Tata McGraw – Hill, 2011

5. Larry L. Peterson, Bruce S. Davie, “Computer Networks: A Systems Approach”, Fifth Edition, Morgan Kaufmann Publishers, 2011.

6. Computer Networks, 4/e,  Andrew S. Tanenbaum, Pearson Education, New Jersey,2003

7. Computer Communications and Networking Technologies, Michael A.Gallo, William M. Hancock,  Cengage Learning, New Delhi,2001

8. Computer Networks: Principles, Technologies and Protocols for Network Design, Natalia Olifer, Victor Olifer, Wiley India, New Jersey,2006

9. Understanding Communications and Networks, Third Edition, W.A.Shay, Cengage Learning.

10. Computer and Communication Network, Nader F. Mir,  Pearson Education, New Jersey,2007

11. Data and Computer Communications, G.S.Hura and M.Singhal, CRC Press, Taylor and  Francis Group, FL United States
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Course outcomes:

1. Understand the classification of PLDs and Architectures of AMD and Altera Flex-10K series CPLD.

2. Understand the basic architecture of Spartan-3 FPGA architecture, Artix-7 series FPGA

3. Understand the basic design flow of FPGA using EDA Tools: Xilinx ISE project navigator, Xilinx Vivado System   Design.

4. Design the Combinational logic designs with various examples.

5. Design the Sequential logic designs with various examples. Understand and explore the FSM and FSMD designs of digital systems using available EDA tools.

6. Understand and analyze the front-end designs and case studies of digital system designs using EDA tools.

Mapping of Course Outcomes with Program Outcomes
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Unit –I

Programmable logic : Classification of PLDs, Features, architectures of complex programmable logic devices, AMD, Altera FLEX logic-10000 series CPLD.

Unit –II

FPGA Architectures: Overview of a general FPGA device, Xilinx FPGA versions and specifications, Xilinx Spartan-3 FPGA architecture, Artix-7 series FPGA architectural features and specifications. Speed performance and in system programmability. 

Unit – III

DESIGN FLOW OF FPGA AND EDA SOFTWARE: Development flow: RTL code, testbench, RTL simulation, synthesis, implementation, static timing analysis, device programming, Overview of FPGA Design flow.

Unit-IV

RTL DIGITAL DESIGNS-1: Combinational circuit designs, routing structure of conditional control constructs, implementation of if- statement and parallel case statement for priority routing network, general coding guidelines for an always block, common errors in combinational circuit codes, parameter and constant. Design example: Hexadecimal digit to seven segment LED decoder, barrel shifter, floating point adder, ALU design.

Unit-V

RTL DIGITAL DESIGNS-II: Sequential designs: HDL for D-FF, register, shift register, universal shifter, synchronous and asynchronous counter designs.

FSM and FSMD: FSM representation, state diagram, ASM chart, Moore based designs, Mealy based designs, single RT operation, ASMD Chart and its code development, binary to BCD conversion, division circuit. 

Unit - VI

Digital front-end design tools for FPGAs & ASICs. Various EDA tools – Design flow using FPGAs. Method to incorporate memory modules, HDL examples for Single and dual port RAM, ROM.

TEXT BOOKS:

1. FPGA PROTOTYPING BY VERILOG EXAMPLES –Pong P. Chu, WILEY Publications.

2. FPGA based System Design- W. Wolf, Prentice Hall, 2004.

3. Embedded Core Design with FPGAs-Zainalabedin Navabi, Tata McGraw-Hill Publications.

   REFERENCES: 

1. Digital Design Using Field Programmable Gate Array, P.K.Chan & S. Mourad, 1994, Prentice Hall.

2. Data sheets of Artix 7 series FPGA from Xilinx website.

3. User guide of Xilinx Vivado System Design from Xilinx Website.

4.    Digital Systems Design with FPGA’s and CPLDs – Ian Grout, 2009, Elsevier.
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Course Objectives: The student will learn about

1. Terminology, technology and applications of IoT

2. Sensors and Actuators  required to build an IoT system

3. Necessary Wireless Networks and protocols 

4. Python Scripting Language for developing anIoT applications

5. Raspberry PI3 as a hardware platform for IoT sensor interfacing and  

6. Various IoTapplication as case studies

Course Outcomes: After completing this course, student shall be able to

1. Build a simple IoT System for a given application 

2. Describe and utilize necessary protocols for communication and  management of an IoT system

3. Design, Develop and Illustrate IoT applications using Raspberry PI platform and Python Scripting

Unit – 1- Introduction to IoT

Part A - Introduction

IoT terms and basic definitions, IoTvs M2M, Characteristics of IoT, IoTEco-System, IoT applications and marketplace and IoT Reference Model

Part B – Sensor and Actuators 

Introduction to transducers, sensors and actuators, Sensor – classification and types, Actuators – Classification and types.

Unit 2 – IoT Wireless Networks and Protocols

Part A – Wireless Networks

Introduction to WSN and its architecture – Network topologies, Issues, Challenges and Security, WSN Technologies  and its application -  WiFi, Bluetooth, Zigbee, LoRa.    

Part B - IoT Protocol

Characteristics and Architecture of MQTT, XMP, DDS, AMQP, COAP and REST and their comparison 

Unit 3 – Introduction to Python Programming

Installing Python, Language features of Python - Data types, data structures, Control of flow, functions, modules, packaging, file handling, data/time operations, classes, Exception handling Python packages - JSON, XML, HTTPLib, URLLib, SMTPLib.

Unit 4–Embedded Platform for IoT – Rpi 3

Embedded Platform brief introduction - Ardiuno, Raspberry Pi 3 and Intel Galileo

RPI-Interfaces (serial, SPI, I2C) Programming – Python program with Raspberry PI with focusof interfacing external gadgets, controlling output, reading input from pins.

Unit 5 - IoT Design Methodology

Process and requirement, Level Specification, Domain model and service specification, IoT application Development

Unit 6: Case Studies Illustrating IoT Application

Home Automation – Smart Lighting, Home intrusion detection, Cities – Smart parking, Environment – Weather monitoring system, Weather reporting bot, Air pollution monitoring, Forest fire detection, Agriculture – Smart irrigation,

Text Books

1. Internet of Things, Author(s): Srinivasa K.G. | Siddesh G.M. | HanumanthaRaju R, ISBN: 9789386858955, Cengage Publications, 2018
2. Internet of Things A Hands on Approach by ArshdeepBahga, Vijay Madisetti Publisher Universities Press. ISBN – 978 81 7371 954 7
Reference books

1. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarnouskos, David Boyle, “From Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, 1 st Edition, Academic Press, 2014.

2. Peter Waher, “Learning Internet of Things”, PACKT publishing, BIRMINGHAM – MUMBAI

3. Bernd Scholz-Reiter, Florian Michahelles, “Architecting the Internet of Things”, ISBN 978-3-642-19156-5 e-ISBN 978-3-642-19157-2, Springer 

4. Daniel Minoli, “Building the Internet of Things with IPv6 and MIPv6: The Evolving World of M2M Communications”, ISBN: 978-1-118- 47347-4, Willy Publications
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Course Objectives:

The objectives of this course are

· To  study the architecture of Digital Signal Processors  and Interfacing of processor to I/O devices 
Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand the concepts of DFT,FFT digital filters 

	CO2
	Illustrate the concepts of Computational Accuracy in DSP Implementations 

	CO3
	Explain the  Architectures for Programmable DSP Devices:

	CO4
	Explain Programmable Digital Signal Processors

	CO5
	Distinguish Analog Devices Family of DSP Devices .

	CO6
	Illustrate Interfacing Memory and I/O Peripherals to Programmable DSP Devices


UNIT I

Introduction to DSP Processors: Differences between DSP and other (p architectures, their comparison and need for special ASPs, RISC & CISC CPUs .

UNIT II

Overview of DSP processor design: fixed point DSPs– Architecture of TMS 320C 5X, C54X Processors , addressing modes, Assembly instructions, Pipelining and on-chip peripherals. Floating point DSPs: Architecture of TMS 320 – IX.

UNIT III

Data formats, F.P. operations, addressing modes, instructions, pipelining and peripherals.

UNIT IV

DSP interfacing & software development tools: I/O interfacing with A/D converters, PCs, Dual port RAMS, EPGAs, 

UNIT V

DSP tools – Assembler, debugger, c-compiler, linker, editor, code composer studio.

UNIT VI

Applications using DSPs adaptive filtering, spectrum analysis, Echo cancellation  modems, voice synthesis and recognition. Brief ideas of AD, Motorola DSP CPUs and their comparison with TI CPU S.

SUGGESTED READING:

1. C. Marren & G. Ewess, “A Simple Approach to Digital Signal Processing”, WILEY Inter-science, 1996.

2. K. Shin, “DSP Applications with TMS 320 Family”, Prentice Hall, 1987.

3. B. Ventakaramani, M. Bhaskar, “Digital Signal Processes, Architecture Processing and Applications”, Tata Mc Graw Hill, 2002.
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UNIT - I

Introduction to Spread Spectrum Systems: Fundamental Concepts of Spread Spectrum Systems, Pseudo Noise Sequences, Direct Sequence Spread Spectrum, Frequency Hop Spread Spectrum, Hybrid Direct Sequence Frequency Hop Spread Spectrum, Code Division Multiple Access.

UNIT - II 

Binary Shift Register Sequences for Spread Spectrum Systems: 

Introduction, Definitions, Mathematical Background and Sequence Generator Fundamentals, Maximal Length Sequences, Gold Codes.

UNIT - III

Code Tracking Loops: Introduction, Optimum Tracking of Wideband Signals, Base Band Delay-Lock Tracking Loop, Tau-Dither Non- Coherent Tracking Loop, Double Dither Non-Coherent Tracking Loop.

UNIT - IV

Initial Synchronization of the Receiver Spreading Code: Introduction, Problem Definition and the Optimum Synchronizer, Serial Search Synchronization Techniques, Synchronization using a Matched Filter, Synchronization by Estimated the Received Spreading Code.

UNIT - V

Cellular Code Division Multiple Access (CDMA) Principles: Introduction, Wide Band Mobile Channel, The Cellular CDMA System, Single User Receiver in a Multi User Channel, CDMA System Capacity,

 Multi-User Detection in CDMA Cellular Radio: Optimal Multi-User Detection, Linear Suboptimal Detectors, Interference Combat Detection Schemes, Interference Cancellation Techniques.

UNIT - VI

Performance of Spread Spectrum Systems in Jamming Environments: Spread Spectrum Communication System Model, Performance of Spread Spectrum Systems without Coding.

 Performance of Spread Spectrum Systems with Forward Error Correction: Elementary Block Coding Concepts, Optimum Decoding Rule, Calculation of Error Probability, Elementary Convolution Coding Concepts, Viterbi Algorithm, Decoding and Bit-Error Rate. 

TEXT BOOKS:

1. Rodger E Ziemer, Roger L. Peterson and David E Borth - “Introduction to Spread Spectrum Communication- Pearson, 1st Edition, 1995. 

2. Mosa Ali Abu-Rgheff – “Introduction to CDMA Wireless Communications.” Elsevier Publications, 2008. 

REFERENCE BOOKS:

1. George R. Cooper, Clare D. Mc Gillem - “Modern Communication and Spread Spectrum,” McGraw Hill, 1986.

2. Andrew j. Viterbi - “CDMA: Principles of spread spectrum communication,” Pearson Education, 1st Edition, 1995.

3. Kamilo Feher - “Wireless Digital Communications,” PHI, 2009.

4. Andrew Richardson - “WCDMA Design Handbook,” Cambridge University Press, 2005.

5. Steve Lee - Spread Spectrum CDMA, McGraw Hill, 2002.
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Pre-requisites:


Probability & Stochastic process, Cellular mobile Communications 

Course Objectives:

This course is intended to impart to the students the principles of

· The fundamental concepts and design principles in “Multiple-Input Multiple-Output” (MIMO) wireless communications –channel capacity, antenna diversity, space-time coding.

· The fundamental concepts in “Orthogonal Frequency-Division Multiplexing” (OFDM) communications – transmission, synchronization, peak-to-average power ratio (PAPR) reduction.

· This fundamental concepts of massive MIMO  will present a comprehensive analytical development of the various concepts in massive MIMO and mmWave MIMO technologies for 5G together with practical insights and problem solving.

Course Outcome:

After Learning this course, the student will be able to gain knowledge and understanding of:-

· OFDM’s transceiver architecture

· The problem of PAPR and how to reduce the PAPR.

· To understand how the OFDM receiver performs synchronization

· Channel modeling and propagation
· MIMO Capacity, space-time coding
· Massive MIMO and mmWave MIMO technologies for 5G

UNIT 1: Fast Fading Wireless Channel Modeling ,Rayleigh Fading Channels ,BER Performance in Fading Channels ,Diversity modeling for Wireless Communications ,BER Performance Improvement with diversity ,Types of Diversity – Frequency, Time, Space.

UNIT 2: OFDM Basics I: Introduction to OFDM Effect- Multicarrier Modulation and Cyclic Prefix-  Channel model and SNR performance- OFDM Issues of PAPR.

UNIT 3: Space Time Coding, Transmit Beamforming , Receiver Selection Combining, Receiver Equal Combining, Receiver Maximal Ratio Combining.

UNIT 4: MIMO Channel Capacity-SVD and Eigen modes of the MIMO Channel-MIMO Spatial Multiplexing – BLAST-MIMO Diversity – Alamouti.
UNIT 5: Introduction to 5G Wireless Technologies: Key specs and New   Techniques for 5G,Introduction to MIMO Wireless Communication Systems ,Introduction to Massive MIMO Wireless Systems, Massive MIMO Wireless Systems and Challenges
UNIT 6: mm Wave MIMO Wireless Systems and Challenges, Spatial Modulation, Space Shift Keying, NOMA, Full duplex, FDMC.
Text Books:

1. MIMO-OFDM for LTE, WiFi and WiMAX Li Wang, Ming Jiang, Lajos L. Hanzo, YosefAkhtman Weily 2011

2. MIMO-OFDM Wireless Communications with MATLAB Yong Soo Cho,Jaekwon Kim, Won YoungYang, hung G. Kang John Wiley & Sons (2010)

References:

1. OFDM for Wireless Communications Systems Ramjee Prasad, Artech House Publishers (2004).

2. MIMO Wireless Communications EzioBiglieri Robert Calderbank Anthony Constantinides Andrea Goldsmith ArogyaswamiPaulraj H. Vincent Cambridge University Press (2007)

	Year/Sem
	Sub. Code
	PROFESSIONAL ELECTIVE-IV
	L
	T
	P/D
	C

	IV-I
	6C737
	ADHOC WIRELESS  NETWORKS
	3
	-
	-
	3


	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m

	x
	x
	
	x
	
	
	
	
	
	
	x
	x
	x


Objectives: 

1. To Identify the major issues associated with ad-hoc networks 

2. To identify the requirements for protocols for wireless ad-hoc networks as compared to the protocols existing for wired network. 

3. To explore current ad-hoc technologies by researching key areas such as algorithms, protocols, hardware, and applications. 

4. To Provide hands-on experience through real-world programming projects

 5. To provide advanced in –depth networking materials to graduate students in networking research.

 Outcomes:

 Learner will be able to… 1. Define characteristics and features of Adhoc Networks 2. Appreciate the designing of MAC protocol for Adhoc networks 3. Implement few protocols 4. Apply security principles for routing

UNIT-I

  Introduction :Introduction to wireless Networks. Characteristics of Wireless channel, Issues in Ad hoc wireless networks, Adhoc Mobility Models:- Indoor and outdoor models.  

Adhoc Networks: Introduction to Adhoc networks – definition, characteristics features, applications.
UNIT-II

MAC Layer , MAC Protocols for Ad hoc wireless Networks,Issues in designing a MAC protocol for Ad hoc wireless Networks, Design goals and Classification of  MAC protocol, Contention based protocols with reservation mechanisms. Scheduling algorithms, protocols using directional antennas. IEEE standards: 802.11a, 802.11b, 802.11g, 802.15, 802.16, HIPERLANS. 






UNIT-III

Network Layer ,Routing protocols for Ad hoc wireless Networks: Introduction, Issues in designing a routing protocol for Ad hoc wireless Networks, Classification of routing protocols, Table driven routing protocol, On demand routing protocol. Proactive Vs reactive routing, Unicast routing algorithms, Multicast routing algorithms, hybrid routing algorithm, Energy aware routing algorithm, Hierarchical Routing, QoS aware routing.



 

UNIT-IV

 Transport Layer ,Transport layer protocols for Ad hoc wireless Networks: Introduction, Issues in designing a transport layer protocol for Ad hoc wireless Networks, Design goals of a transport layer protocol for Ad hoc wireless  Networks, Classification of transport layer solutions, TCP over Ad hoc wireless Networks, Other transport layer protocols for Ad hoc wireless Networks. 

UNIT-V

 Security: Security in wireless Ad hoc wireless Networks, Network security requirements, Issues and challenges in security provisioning, Network security attacks, Key management, Secure routing in Ad hoc wireless Networks.





UNIT-VI

  QoS in Ad hoc wireless Networks: Introduction, Issues and challenges in providing QoS in Ad hoc wireless Networks, Classification of QoS solutions, MAC layer solutions, network layer solutions.

Text Books: 

1. Siva Ram Murthy and B.S.Manoj, “Ad hoc Wireless Networks Architectures and protocols”, 2nd edition, Pearson Education, 2007

 2. Charles E. Perkins, “Adhoc Networking”, Addison – Wesley, 2000 3. C. K. Toh,”Adhoc Mobile Wireless Networks”, Pearson Education, 2002 

Reference Books: 

1. Matthew Gast, “802.11 Wireless Networks: The Definitive Guide”, 2nd Edition, O'Reilly Media, April 2005.

 2. Stefano Basagni, Marco Conti, Silvia Giordan and Ivan Stojmenovic, “Mobile Adhoc Networking”, Wiley-IEEE Press, 2004. 

3. Mohammad Ilyas, “The handbook of Adhoc Wireless Networks”, CRC Press, 2002
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Course Objective: 
This course is intended to impart awareness on intellectual property rights and various regulatory issues related to IPR

Course Outcomes:

	CO:1 
	Demonstrate a breadth of knowledge in Intellectual property 

	CO:2
	Overview of Patents, Searching ,filling and drafting of Patents

	CO:3
	Overview of copyright  & GI .

	CO:4
	 Overview of Trade Mark & Trade Secret, 

	CO:5
	Overview of Integrated  Circuit  and Industrial Design. 

	CO:6
	 Knowledge about different national and international : Conventions and Treaties Governing the IPRs


Unit I: Introduction to IPR: Discovery, Invention, Creativity, Innovation, History & Significance of IPR, Overview of IPR -Patent, Copyright, Trade Mark, Trade Secret , GI, Industrial Design & Integrated Circuit, Non-patentable criteria 

Unit II: Patents: Patents- Patentability Criteria, Types of Patents-Process, Product & Utility Models, Software Patenting and protection, Patent infringement- Case studies- Apple Vs Samsung, Enfish LLC Vs Microsoft, Overview of Patent search-Types of Searching, Public & Private Searching Databases, Basics of Patent Filing & Drafting, Indian Patents Law 

Unit III: Copyrights and Geographical Indications: Types of Copyrights, Procedure for filing, copyright infringement, Copyright Law, Geographical Indications -Tirupati Laddu , Darjeeling Tea,  Basmati rice 
Unit IV: Trademark and Trade secrets: Trade Marks –Commercial importance, protection, registration,  Case Studies- Sabena and Subena, Castrol Vs Pentagon, Trade Secrets- Case Studies-Kentucky Fried Chicken (KFC), Coca-Cola 
Unit V: Protection of Industrial Designs & Integrated Circuits: Industrial Designs – Scope, protection, filing, infringement; Integrated Circuits & Layout design, Semiconductors, Unfair competition,  Designs Act.
Unit VI: International Conventions & Treaties: Overview of WTO, GATT, TRIPS, WIPO, Berne Convention, Rome convention, Paris Convention, Patent Cooperation Treaty (PCT), Madrid Protocol, Budapest Treaty, Hague agreement  
Text Book:

1. Deborah E. Bouchoux, Intellectual Property for Paralegals – The law of Trademarks, Copyrights, Patents & Trade secrets, 3rd Edition, Cengage learning, 2012

2. N.S. Gopalakrishnan & T.G. Agitha, Principles of Intellectual Property, Eastern Book Company, Lucknow, 2009.

References

1. M. M. S. Karki , Intellectual Property Rights: Basic Concepts, Atlantic Publishers, 2009
2. Neeraj Pandey & Khushdeep Dharni, Intellectual Property Rights, Phi Learning Pvt. Ltd
3. Ajit Parulekar and Sarita D’ Souza, Indian Patents Law – Legal & Business Implications; Macmillan India ltd, 2006. 

4. B. L. Wadehra. Law Relating to Patents, Trade Marks, Copyright, Designs & Geographical Indications; Universal law Publishing Pvt. Ltd., India 2000. 

5. P. Narayanan; Law of Copyright and Industrial Designs; Eastern law House, Delhi, 2010.
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Prerequisites

This course is designed for senior undergraduate and graduate students with some experience in the practice of engineering—students who have built things .It is  intended to learn by doing, Students must have some basic skills to be able to get started and sustain themselves as they learn new information and techniques from lectures and readings. There are no specific prior courses required but one must have Creativity, Discipline and Enthusiasm.

Objectives : 

This course will examine the analysis, design, and systems issues of complex engineered systems with particular attention to embedded, real-time applications, VLSI design and in the parallel development of hardware and software.

By the end of this course students will be able to:

• Examine systems from many perspectives (such as software, hardware, product, etc.)

• Identify how the assumptions and constraints of each subsystem affect other subsystems

• Contrast systems engineering with software, electrical, and mechanical engineering

• Plan and manage the systems engineering process

• Identify the critical requirements imposed by applications including temporal and quality attributes

• Identify and evaluate analysis and design methods

• Identify, capture, model, and analyze system requirements

• Formulate system concepts (concept of operation)

• Predict and assess the impact of usability issues in system operation

• Identify and resolve critical aspects of a system by prototyping

• Document designs at appropriate levels of detail

• Validate system requirements, concept, and design

• 

	UNIT 1: Introduction, Overview and Basic Knowledge -Defining systems and Elements  ,System classification and Technical System, Introducing Course and Technology, System Engineering ,System Engineering Design Process and   Model based System Engineering. System Life cycle Engineering, system design consideration , analysis and Evaluation. Implementation of System Engineering.

Text book: 1&2 ( Ch1 &2)  - Assignment 1 - Integrating sensing and computation

	 UNIT 2: The System Design Process  -1 - Conceptual System Design, Problem Definition, Requirement identification, Architecture development, Maintenance and support, Interface requirements, System analysis, trade off analysis and specification generation. Conceptual Design Review. Preliminary System Design-  Preliminary Design Requirements, Specification of System Elements, Design tools , standards, documentation, Trade off studies, Review.

Assignment 2 –Embedded system Implementation.

	UNIT 3: System Design Process  2- Detail Design and Development , Detailed design requirement , Design Evolution, Development of Engineering Model, Prototype development,  Design reviews, evaluation and feedback, Change incorporation and control. 

Assignment - VLSI based system

	UNIT 4:  a) System Test , Validation and Evaluation:

 Process of system validation, System Test and Evaluation Plan. System Test, data collection, Reporting and Feedback.

System Analysis , Design and Evaluation-

Alternatives in Decision Making, Models in Decision making, Decision Evaluation, Risk and uncertainty, Models of economic evaluation and Risk factors. Failure analysis Design optimisation, analysis, process control, project control with CPM and PERT.

	UNIT 5: Design for Operational Feasibility : Design for reliability, measure of reliability, reliability in system life cycle. Reliability analysis, test and evaluation.

Design for maintainability , measures, effectiveness in measurement, Maintainability in system life cycle. Design for Usability (Human factor) 

	 UNIT 6: Design for Product deployment and management :Design for Producibility, Disposibility , Sustainability and Transfer of Technology. Logistics and support management. Elements of support and their evaluation. Introduction to Life cycle costing and analysis. System Engineering management and planning. Program  management and control , Outsourcing and supplier identification, leadership and direction , Program Evaluation and Risk Managment. 
Text books

1. Systems Engineering and Analysis, 5th Edition, by B. Blanchard and W. Fabrycky. Prentice Hall, 2011, ISBN-13: 978-0132217354  ISBN-10: 013221735X 

2.  Buede, Dennis and William D. Miller. The Engineering Design of Systems:  Models and Methods, 3rd Edition. Wiley. ISBN: 978-1-119-02790-4.

Reference books

1. Systems Engineering Architecture And Design , Walter R.Beam, McGraw-Hill Publishing Company

2. Architecture and Principles of Systems Engineering, C.E. Dickerson, D.N. Maveris, CRC Press.

3. Requirements Engineering for Software and Systems, Third Edition, Philip A. Lapante, CRC Press.

4. INCOSE, Systems Engineering Handbook Version 4.




(Professional Elective-V)
	Year/Sem
	Sub. Code
	Subject Name (Professional Elective-V)
	L
	T
	P/D
	C

	IV-II
	6C839
	EMBEDDED REAL TIME OPERATING SYSTEMS
	3
	-
	-
	3


	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l
	m

	
	x
	x
	x
	x
	
	
	
	x
	x
	
	x
	x


Unit I: Introduction 

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

Unit II: Real Time Systems: 

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

Unit III: Scheduling 

Commonly used Approaches to Real Time Scheduling Clock Driven, Weighted Round Robin, Priority Driven, Dynamic Vs State Systems, Effective release time and Dead lines, Offline Vs Online Scheduling. 

Unit IV: Inter-process Communication
Inter-process Communication and Synchronization of Processes, Tasks and Threads- Multiple Process in an 

Application, Problem of Sharing data by multiple tasks & routines, Inter-process communication 

Unit V: Real Time Operating Systems & Programming Tools 

Operating Systems Services, I/O Subsystems, RT & Embedded Systems OS, Interrupt Routine in RTOS 

Environment 

Micro C/OS-II- Need of a well Tested & Debugged RTOs, Use of µCOS-II 

Unit VI: VX Works & Case Studies 

Memory managements task state transition diagram, pre-emptive priority, Scheduling context switches- 

semaphore- Binary mutex, counting watch dugs, I/O system 

Case Studies of programming with RTOS- Case Study of Automatic Chocolate Vending m/c using µCOS RTOS, case study of sending application Layer byte Streams on a TCP/IP network, Case Study of an Embedded System for a smart card. 

TEXT BOOKS: 

1. Embedded Systems- Architecture, Programming and Design by Rajkamal, 2nd ed., 2008,TMH.
2. Real Time Systems- Jane W. S. Liu- PHI.         

3. Real Time Systems- C.M.Krishna, KANG G. Shin, 1996, TMH          

REFERENCES: 

1. Advanced UNIX Programming, Richard Stevens 

2. VX Works Programmers Guide      

	Year/Sem
	Sub. Code
	Subject Name (Professional Elective-V)
	L
	T
	P/D
	C

	IV-II
	6C840
	Artificial Neural Networks
	3
	-
	-
	3


	a
	b
	c
	d
	e
	f
	G
	h
	i
	j
	k
	l
	m

	x
	x
	x
	x
	
	
	
	
	
	
	
	
	x


Course Objectives:

The objectives of this course are

· To  study the concepts of Artificail intelligence and computer vision and also the applications of Neural networks 

Course Outcomes: After studying this course, the students will be able to

	CO1
	Understand the concepts of Artificail Intelligence 

	CO2
	Illustrate the concepts of  Artificial Neural sysystem 

	CO3
	Llustrate computer vision 


	CO4
	Explain Probabilistic models and neural networks 

	CO5
	Illustrate concept Neural language 

	CO6
	 Explain  applications of Neural networks 


UNIT - I 

Artificial Intelligence: Definition, Study of AI techniques, problems and Problems space, AI characteristics, Heuristics. Problem solving Methods: Forward and backward reasoning, problem trees, problem graph, hill climbing, search method, problem reduction, constraint satisfaction, means and analysis, game playing, mini max algorithms, alphabetic heuristics. 

 UNIT - II:

Introduction:

Introduction to ANS (Artificial Neural systems) Technology, ANS simulation, Types of Neural Networks: Hopfield, perceptron and related models, Adaline and Madaline: Adaline and the Adaptive Linear Combiner, the Madaline and simulating the Adaline. Essential vector operations, Lateral Inhibition and Sensory Processing.

UNIT - III 

Computer Vision: 

Perception, early processing, representation and recognition of scenes, Guzman‟s  algorithms of spurting objects in a scene, Waltz algorithm. 

UNIT - IV:

Probabilistic Models, Fuzzy ARTMAP and Recurrent Networks:-Probabilistic Neural Networks, General Regression Neural Networks, Fuzzy ARTMAP, Recurrent Back propagation Neural Networks, Hybrid Learning Neural Networks:-Counter propagation Network, Radial basis Function Networks.

UNIT - V 

Neural Language understanding problems, syntactic analysis, semantic analysis, augmented transition 

networks. 

UNIT - VI

Application of Neural Networks:- Design and optimization of Systems: Non-Linear optimization, Inverse design 

problems, Pattern Recognition Applications: Control Chart pattern Recognition, Recognition of Machine-Cells in a group technology layout. Complex pattern Recognition tasks: Pattern mapping, Temporal patters, pattern variability, Neocognitron, Addition of lateral inhibition and Feedback to the Neocognitron.

SUGGESTED READING:

1. Elaine Rich, Artificial Intelligence, Mc Graw Hill, 1985. 2. Nilson, Principles of Artificial Intelligence. 3. Winston, The Psychology of Computer.

2.  Nilson, Principles of Artificial Intelligence. 3. Winston, The Psychology of Computer.

3. James A. Freeman and David M. Skapura,Neural Networks; Algorithms Applications and Programming Techniques, Pearson Education, India,2008.

4. James A. Anderson ,An introduction to Neural Networks ,PHI,2003.

5. B.Yegnanarayana,Artificial Neural Networks, PHI Publications India,2006.

6. M.Ananda Rao and J.Srinivas, Neural Networks: Algorithms and Applications, Narosa Publications 2009.
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Prerequisites: CMC

Course objectives: 

The objectives of this course are

· To provide an overview of Wireless Communication networks area and its applications in communication engineering.

· To appreciate the contribution of Wireless Communication networks to overall technological growth.

· To understand the various terminology, principles, devices, schemes, concepts, algorithms and different methodologies used in Wireless Communication Networks.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Explain  wireless communication systems and Modern wireless communication systems with examples.

	CO2
	 Characterise  Multiple Access Techniques for Wireless Communication and calculate capacity of cellular systems.

	CO3
	Explain Traffic routing in wireless networks, Wireless data services, Common channel signaling.

	CO4
	Describe about Mobile IP And Wireless Access Protocol

	CO5
	Develop different  Wireless LAN protocols 

	CO6
	Define About Fundamentals Of 3G Services, Its Protocols And Applications.
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Syllabus Content

UNIT-I

Introduction to Wireless Communication Systems: Evolution of mobile radio communications, Examples of wireless communication systems, Paging systems, Cordless telephone systems, Comparison of various wireless systems.

Modern wireless communication systems: Second generation cellular networks, Third generation wireless networks, Wireless in local loop, Wireless LAN, Bluetooth and PAN.

UNIT- II

Multiple Access Techniques for Wireless Communication: Introduction to multiple access, FDMA, TDMA, Spread spectrum multiple access, Space division multiple access, Packet Radio, Capacity of cellular systems.

UNIT-III
Wireless Networking: Differences between wireless and fixed telephone networks, Development of wireless networks, Fixed network transmission hierarchy, Traffic routing in wireless networks, Wireless data services, Common channel signaling.

UNIT- IV
Mobile IP And Wireless Access Protocol: Mobile IP: IP Packet Delivery, Agent Discovery, Tunneling And Encapsulation, IPV6-Network Layer In The Internet- Mobile IP Session Initiation Protocol WAP Architecture-overview, WML scripts, WAP service, WAP session protocol, Wireless transaction, Wireless datagram protocol.

UNIT- V

Wireless LAN: Introduction-WLAN Technologies: Infrared, UHF Narrowband, Spread Spectrum -IEEE802.11: System Architecture, Protocol Architecture, Physical Layer, MAC Layer, 802.11b, 802.11a – Hiper LAN: WATM, BRAN, HiperLAN2 – Bluetooth: Architecture, Radio Layer, Baseband Layer, Link Manager Protocol, Security – IEEE802.16-WIMAX: Physical Layer, MAC, Spectrum Allocation For WIMAX, Introduction to OFDM, Blue tooth protocol Architecture.

UNIT- VI

Wireless WAN: Overview Of UTMS Terrestrial Radio Access Network-UMTS Core Network Architecture: 3G-MSC, 3G-SGSN, 3G-GGSN, SMS-GMSC/SMS-IWMSC, Firewall, DNS/DHCP-High Speed Downlink Packet Access (HSDPA)- LTE Network Architecture And Protocol.

TEXT BOOKS:

1. Theodore S. Rappaport, “Wireless Communications and applications”, Pearson Education -2003.

2. Kaveh Pahlavan, Prashant Krishna Murthy, “Principles of Wireless networks”, Pearson Education, 2002.

3. Jochen Schiller, ”Mobile Communications”, Second Edition, Pearson Education 2012. (Unit IV, V)

4. Vijay Garg , “Wireless Communications And Networking”, First Edition, Elsevier 2007.(Unit VI)

REFERENCE BOOKS:

1. P.Nicopolitidis, M.S.Obaidat, G.I.Papadimitria, A.S. Pomportsis, “Wireless Networks”, John wily & sons, 2003.

2. Dr. Sunil kumar, S.manvi, M.S.Kakkasageri, ”Wireless and Mobile Networks, Concepts and Protocols”, Wiley India, 2010.

3. Jon W.Mark and W.Zhqung , “ Wireless Communication and Networking “, PHI, 2005.
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Prerequisites: MWE

Course Objectives:

The objectives of this course are

· Be acquainted with the principle and working of various types of Radar Systems.

· To study the principles of phased arrays.

Course Outcomes: After studying this course, the students will be able to

	CO1
	Recognise the  basics of Radar systems and its applications and its frequencies (Understand)

	CO2
	Differentiate the Radar parameters, how it affects the Range measurement. (Analyse)

	CO3
	Recall the Doppler Effect, and draw backs of CW radars. (Remember)

	CO4
	Discuss  the basic concepts of Moving target indicators and evaluate the draw backs of MTI Radars.(Understand)

	CO5
	Differentiate  concept of scanning and tracking. (Analyse)

	CO6
	Understand various types of displays and different phased arrays.


Mapping of Course Outcomes with Program Outcomes

	
	a (PO1)
	b

(PO2)
	c

(PO3)
	d

(PO4)
	e

(PO5)
	f

(PO6)
	g

(PO7)
	h

(PO8)
	I

(PO9)
	j

(PO10)
	k

(PO10)
	l

(PO12)
	m

(PO13)

	CO1
	3
	
	
	
	
	
	
	
	
	
	
	3
	3

	CO2
	
	2
	3
	
	
	
	
	
	
	
	
	3
	3

	CO3
	
	
	
	
	
	
	
	
	
	
	
	3
	3

	CO4
	
	2
	3
	
	
	
	3
	
	
	
	
	3
	3

	CO5
	
	
	
	3
	
	
	3
	
	
	
	
	3
	3

	CO6
	
	
	3
	
	
	
	
	
	
	
	
	3
	3

	Overall
	x
	x
	x
	x
	
	
	x
	
	
	
	
	x
	x


Syllabus Content

Unit-I

Nature of Radar, Maximum Range, Radar equation. Block diagram. Radar frequencies and applications. Prediction of Range performance. MDS, Rx Noise, Modified range equation. Related problems.

Unit-II

snr

Envelope Detectors. Integration of Radar Pulses. RCS of Targets (simple targets-sphere, cone-sphere. PRF and Range Ambiguities. System losses.

Unit-III

CW and FMCW radar:
Doppler Effect. CW Radar, Block diagram, Applications of CW Radar. Rx bandwidth requirements. FM CW Radar, Block diagram and characteristics. FM- CW Altimeter.

UNIT-IV

MTI RADAR
Block diagram of MTI Radar with Power Amplifier and Power Oscillators. Non Coherent MTI Radar. Delay line Cancellers. Double Cancellation. Blind Speeds. Filter Characteristics, Limitations to MTI performance. MTI vs Pulse Doppler Radar. Staggered PRF, Range gated Doppler Filters.

.Unit – V

TRACKING RADARS
Tracking Radars: Sequential  lobing. Conical Scan. Mono Pulse tracking Radars. Phase Comparison Mono Pulse. 

Matched filter Receiver: MFR Response Characteristics & derivation. Correlation Functions & Cross Correlation Receiver, Efficiency of Matched Filter, Matched Filter with Non White Noise.

Unit – VI

RADAR RECEIVERS

Noise Figure & Noise Temperature, Radar Displays, Types of Duplexers.

Phased arrays: basic concepts, Beam steering and beam width changes. Series Vs parallel feeds. Applications, Advantages & limitations. ECCM.

TEXT BOOKS

1. Merrill I. Skolnik, Introduction to Radar Systems, McGraw-Hill, 2nd Edition, 1981.

REFERENCES

1. Merrill I.Skolnik,Introduction to Radar systems,McGraw-Hill,3rd Edition ,2001.

2. Byron Edde, Radar Principles,Technology,Applications. Pearson Edition, 2004. 
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Course Objective: To understand the networking concepts, technologies, protocols and devices. This syllabus emphasizes real-world practical application, hands-on experience needed to design, install, operate and maintain networks in small to medium-sized businesses, as well as enterprise and service provider environments.

After studying this course, the students will be able to 
1. Explain different kind of hierarchical Network design
2. Gain the knowledge of  WAN Operations and Services including  private and public WAN technologies
3. Gain the knowledge about the benefits and operations of Frame Relay

4. Learn about the Characteristics, benefits and drawbacks of NAT

5. Study about Cable, DSL and Broadband wireless

6. Study about the benefits of VPN Technology & configurations and monitoring capabilities of SNMP

Unit – 1 Connecting the WAN

Overview-Hierarchical Network Design, Emerging Network Architectures, WAN Technologies Overview, WAN Operations, Selecting a WAN Technology, Private WAN Infrastructures, Public WAN Infrastructures, Selecting WAN Services

Unit – 2 Point-to-Point Connections

Overview: Serial Point-to-Point Connections-Serial Communications, HDLC Encapsulation, PPP Operation, Configure PPP, PPP Authentication

Unit – 3 Frame Relay

Introduction to Frame Relay, Frame Relay Operations, Advanced FR Concepts, Configure Basic Frame Relay and Sub-interfaces, Troubleshoot Connectivity

Unit – 4 Network Address Translations for IPv4

Introduction about NAT, NAT Operation, Types of NAT, Benefits of NAT, Configuring NAT-Static & Dynamic, Configuring PAT, Port Forwarding, Configuring NAT and IPv6

Unit – 5 Broadband Solutions

Introduction about Teleworking, Benefits of Teleworking, Comparing Broadband Services -Cable, DSL, Broadband Wireless

Unit – 6 VPN & SNMP

Fundamentals about VPN, Types of VPN, Remote-Access VPN Solutions, SNMP – Operation, Agent Traps, Versions, Configurations. 

  
 
Text Books

1. Netacad login for all the students and in that entire material is available.

2. Connecting Networks by Rick Graziani and Bob Vachon, Cisco Networking Academy, Cisco Press

References

1. James F. Kurose, Keith W. Ross, “Computer Networking – A Top-Down Approach Featuring The Internet”, Fifth Edition, Pearson Education, 2009.

2. Nader. F. Mir, “Computer And Communication Networks”, Pearson Prentice Hall Publishers, 2010.

3. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source Approach”, Mc Graw Hill Publisher, 2011.

4. Behrouz A. Forouzan, “Data Communication And Networking”, Fourth Edition, Tata McGraw – Hill, 2011

5. Larry L. Peterson, Bruce S. Davie, “Computer Networks: A Systems Approach”, Fifth Edition, Morgan Kaufmann Publishers, 2011.

6. Computer Networks, 4/e,  Andrew S. Tanenbaum, Pearson Education, New Jersey,2003

7. Computer Communications and Networking Technologies, Michael A.Gallo, William M. Hancock,  Cengage Learning, New Delhi,2001

8. Computer Networks: Principles, Technologies and Protocols for Network Design, Natalia Olifer, Victor Olifer, Wiley India, New Jersey,2006

9. Understanding Communications and Networks, Third Edition, W.A.Shay, Cengage Learning.

10. Computer and Communication Network, Nader F. Mir,  Pearson Education, New Jersey,2007

11. Data and Computer Communications, G.S.Hura and M.Singhal, CRC Press, Taylor and  Francis Group, FL United States
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Course Objective

To enhance the knowledge on selecting a projcet , learn related tools and enhance programming and communication skills for employabilty.

Course Outcomes:

At the end of this course, the student will be able to

· Identify vast application areas for mobile / wireless communication / computing.

· They also understand the working principle of GSM technology.

· Students understand various media access control methods that are meant for wireless communication, each methods’ pros and cons

· Understand the issues in the Network layer in the wireless communication and identifying suitable solutions for the same

· Understand the issues in the Transport layer in the wireless communication and identifying suitable solutions for the same

· Understand MANETs with an example like Bluetooth technology.

· Understand Security Issues related to mobile computing and various solutions to mitigate the security problems.

Out of total 200 marks for project work (in the final year second semester), 50 marks shall be for Internal Evaluation and 150 marks for the External Evaluation at the end of the Semester.  

External Evaluation of the project (viva-voce) shall be conducted by a committee appointed by the Chief Superintendent. The committee consists of an external examiner, HOD, a Senior Faculty Member and Internal Guide. 

The pattern of Internal Evaluation is as follows:   

Division of marks for internal assessment – 50 marks

· Progress of Project work and the corresponding interim report 
as evaluated by internal guides at the end of 5 weeks 

: 05 Marks

· Seminar at the end of 5 weeks



            : 05 Marks

· Progress of Project work as evaluated by guides
at the end of 10 weeks 





: 05 Marks

· Seminar at the end of 10 weeks




: 05 Marks

· Evaluation by the Guides ( at the end of 15 weeks)

: 10 Marks

· Project Report 




                  
: 05 Marks

· Final presentation and defense of the project

         
: 15 Marks

If the project is conducted internally the marks will be given by Internal Guide himself.

Division of Marks for External Evaluation – 150 Marks

Pattern of External Evaluation for Project  

1. Final Project Report 





         : 30 Marks

2. Presentation 






         : 20 Marks

3. Demonstration / Defense of Project 


                 : 100 Marks
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Course Objectives: 

Prepare students in basics and advanced  relevant courses to revise and  face technical interviews for enhancing employability.

Course Outcomes: 

At the end of this course, the student will be able to

1. Assess the relevant courses they have undergone till the completion of that academic year.

2. Comprehend the concepts in the core subjects and the elective subjects, to make them ready to face technical interviews which improve their employability skills. 

3. They are asked to comprehend the concepts in the core subjects and the elective subjects, to make them ready to face technical interviews which improve their employability skills.

4. Assessment is done in the relevant courses they have undergone till the completion of that academic year.

There will be 100 marks in total with 50 marks of internal evaluation and 50 marks of external evaluation.

Internal:

Comprehensive Viva Voce is Conducted twice in a semester and evaluated for 25 marks each. 

End examination


:
50 Marks.

The end examination will be carried out by a committee consisting of an external examiner, head of the department, a senior faculty member and the supervisor.
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Course Objective :



Learn basics of technical  paper  writing and enhance verbal and writing skills, which is   useful for employabilty

Course Outcomes: 

At the end of this course, the student will be able to

1. Identify a topic from the current technologies of their choice in the computer science domain and the allied fields, after surveying in the internet resources, journals and technical magazines in the library. 

2. Arrange the contents of the presentation and also write the report of the research paper..

3. Present the technical topic  in front of the panel and the fellow students, using the oratory skills and also submit the report of the research paper.

4. Interact through answering the questions and also can add some points to the seminar
There shall be a Technical Paper writing and seminar evaluated for 100 marks in Third Year First Semester.  The evaluation is purely internal and will be conducted as follows:


Content 







: 20 marks


Presentation including PPT





: 20 marks


Seminar Notes







: 10 marks


Interaction 







: 10 marks



Report








: 25 marks


Attendance







: 10 marks


Punctuality







: 5 marks


Total 








100 marks
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