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Global Academy of Technology, Bengaluru
(An Autonomous Institution, affiliated to VTU, B=laga /i, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2022
Outcome Based Education (OBE) and Choice Based Credit System (CBCS) NAAC wN
(Effective from the academic vear 2022-23) = O
Il Semeaster
Teaching .
Examination
sl Course - Hours/Week i
No. Code Course Title Course Type Teaching Dept. Credits
L T P CIE SEE Total
Transforms, Complex
1 22MAT31E Variables and Special BS MAT 2 2 0 50 50 100 3
Functions
2 22ECE32 _P:m_Um Electronic Circuits IPC 3 0 2 50 50 100 4
Design and Analysis of Digital
3 22ECE33 Circuits PC 3 0 0 50 50 100 3
4| 22ece3q4 | NetworkAnalysis PC 22|01 50 | s0 100 3
Object Oriented Respective
5 22ECE35 Programming using C++ ESC/ETC/PLC Department 2 0 2 50 50 100 3
6 22ECE36 Sensors and Instrumentation AEC ; 3 0 0 50 50 100 3 ‘
Digital System Design _
7 22ECEL37 Laboratory PCL 0 0 2 50 50 100 1 ﬁ
Total 350 350 700 20 ﬁ
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Global Acadery of Technology, Bengaluru
(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Electronics and Communication Engineering
Scheme of Teaching and Examinations 2022
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2022-23)
IV Semester [
. i Teaching L
g ! [ . Hours/Week Examination Sl
No. Course Code Course Title Course Type Teaching Dept.
L T P CIE SEE Total
Advanced Linear Algebra and
1 22MAT41E Probability BS MAT 2 2 0 50 50 100 3
Principles of Communication
2 22ECE42 Systems(Integrated) IPC 3 0 2 50 50 100 o
3 22ECE43 Control Systems PC 3 3] 0 50 50 100 3
4 22ECE44 Signals and Systems PC Respective 2 2 0 50 50 100 3
Department
5 22ECE45 Data Structures using C++ ESC/ETC/PLC 2 | 0| 2| s0 50 100 3
6 22ECE46 Verilog HDL AEC 2 2 0 50 50 100 3
7 22ECEL47 HDL Laboratory PCL 0 0 2 50 50 100 1
Total

.}
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Global Academy of Technology, Bergaluru

(An Autonomous Institution, affiliated ts VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2022
Qutcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2022-23)

V SEMESTER:

Teaching Hours /Week Examination
.m.. c o -m. = > - i w
Course wo £ m,nm 0 > o = T ¥ E - X = % "
sl. d 583> sz | £ | g3 s - S s s 5
No. nwnam SRR m m &5 7P _,‘nm., m P g 5 T .m 2 M M B s
Code - g8 m .m. m & < .Dw = “ =
8 L T P 3
1 HSMS | 22ECE51 | Engineering Economics and Management ECE 3 0 0 03 50 50 100 3
2 IPCC 22ECES2 Digital Communication Systems ECE 2 > o 03 50 50 100 4
(Integrated)
3 PCC 22ECE53 | Digital Signal Processirig ECE 3 2 0 03 50 50 100 -
4 PCCL | 22ECEL54 | Digital Signal Processing Laboratory ECE 0 0 2 03 50 50 100 1
5 PEC 22ECES5* | Professional Elective - | ECE 3 0 0 03 50 50 100 3
°® | PROJ | 22ECES6 | MiniProject ECE 0o | 0| 4 03 | 100 100 | 2
7 AEC | 22RrMmIK57 | Research Methodology and IPR Any Department 2 2 0 03 50 50 100 3
& MC 22CIVK5s8 | Environmental Studies TD: nMMmmJMAﬁnsm:M 2 0 0 02 50 50 100 5 __
22NSks9 | National Service Scheme (NSS) NSS coordinator
2 L 22PEK59 | Physical Education (PE) (Sports and Physical Education 0 0 5 100 100 0
Athletics) Director
22Y0K59 | Yoga Yoga Teacher 4
_
Ja % % r.mm% %ﬁ&\ Total | 550 | 350 | 900 |22 )
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Professional Elective Course - |

22ECES5A | Programming in Java | 22ECESSC | Engineering Electromagnetics

22ECESSB | Operating Systems 22ECESSD | satellite Communication

PCC: Professional Core Course, PCCL: Professional Core Course laboratory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE:
Semester End Evaluation. K : The letter in the course code indicates common to al the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective

Course.

Professional Core Course {{PCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—
Learning hours (L : T : P) can be considered as (3 : 0: 2) or (2 : 2 : 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Il semesters. Activities shall be carried out between I
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall

not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is mandatory for the award of degree.

Mini-project work: Mini Project is a laboratory-oriented/hands on course that will provide a platform to students to enhance their practical knowledge and skills by the
development of small systems/applications etc. Based on the ability/abilities of the student/s and recommendations of the mentor, a single discipline or a
multidisciplinary Mini- project can be assigned to an individual student or to a group having not more than 4 students.

CIE procedure for Mini-project:

(i) Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two faculty members of the Department,
one of them being the Guide. The CIE marks awarded for the Mini-project work shall be based on the evaluation of the project report, project presentation skill, and
question and answer session in the ratio of 50:25:25. The marks awarded for the project report shall be the same for all the batches mates.

(ii) Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level wizh the participation of all the guides of the project.

The CIE marks awarded for the Mini-project, shall be based on the evaluation of the project report, project presentation skill, and question and answer session in the
ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.

No SEE component for Mini-Project.

—

Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and
Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advarced technology in the selected stream of engineering. Each
group will provide an option to select one course. The minimum number of students’ strengths for offering a professional elective is 10. However, this conditional shall
not be applicable to cases where the admission to the program is less than 10. \
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Global Academy of Technology, Bengaluru

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2022

Outcome Based Educaton (OBE) and Choice Based Credit System (CBCS) NAAC AM
(Effective from the academic year 2022-23) B o
VI SEMESTER:
. Teaching Hours /Week Examination
o —_
Esg ] ~ =1 g b £
Course Wam.m.m.m. ot e m.umo B £ .m .m 5 =
sl. and Course S m R R 5 2 2 £ = s = 3
No. Course Title 2 admw =3 Es 3 %< w m 2 5]
Code g8z 3 .
L T P s
1 IPCC 22ECE61 | Embedded Systems (Integrated) ECE 2 2 2 03 50 50 100 4
2 PCC | 22ECE62 | CMOS VLSI Design ECE 3 2 0 03 | 50 50 100 -
3 | PEC | 22ECE63X | Professional Elective - Ii ECE 3 |0 0 03| 50 | 50 100 |3
4 OEC | 22ECEG4X | Open Elective -I ECE 3 0 0 03 50 50 100 3
5 PROJ | 22ECEP65 | Major Project Phase - | ECE 0 0 4 03 | 100 - 100 |2
6 PCCL | 22ECEL66 | CMOS VLSI Design Laboratory ECE 0 0 2 03 | 50 50 100 1
If the course is offered as a Theory
Ability Enhancement Course/ 1 * 0 i 0 *
7 AEC/ | 22ECE67X SkillDevelopment Course - IlI eRE If course is offered as a practical 01 50 50 100 1
sDC o A 5
22NSK68 | National Service Scheme (NSS) NSS coordinator
Physical Education (PE) (Sports and Physical Education
. e 22PEK68 Athletics) Ditéctor 0 0 2 00| - 100 0
22YOK68 | Yoga Yoga Teacher “
9 IKS 22IKSK69 | Indian Knowledge System 1 0 0 01| 50 50 100 0
10 UHV | 22UHV69 | Universal Human Values Any Department 1 0 0 01 50 50 100 0
Total | 600 | 400 1000 |18

Professional Elective Course-Il

22ECE63A | Digital Image Processing 22ECE63C | Information Theory and Coding

» A

22ECE63B | Machine _.mm_:::m with Python ¢ 22ECE63D | Microwave and Radar
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Open Elective Course-

22ECE64A | Communication Engineering Systems 22ECE64C Electronic Circuits with Verilog

22ECEG4B | Micro Electro Mechanical Systems 22ECE64D Introduction to Digital Image Processing
Ability Enhancement Course / Skill Enhancement Course - I

22ECE67A | Communication Simulink Toolbox 22ECEB7C Multimedia Communication

22ECE67B | Digital Image Processing Laboratory 22ECE67D Internet of Things and Cloud Computing

PCC: Professional Core Course, PCCL: Professional Core Course laborazory, UHV: Universal Human Value Course, MC: Mandatory Course (Non-credit), AEC: Ability
Enhancement Course, SEC: Skill Enhancement Course, L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE;
Semester End Evaluation. K: The letter in the course code indicates common to all the stream of engineering. PROJ: Project /Mini Project. PEC: Professional Elective
Course. PROI: Project Phase -1, OEC: Open Elective Course

Professional Core Course (IPCC): Refers to Professional Core Course Theory Integrated with practical of the same course. Credit for IPCC can be 04 and its Teaching—
Learning hours (L : T : P) can be considered as (3 :0:2) or (2 : 2 : 2). The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be
evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper. For more details, the regulation
governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2022-23

National Service Scheme /Physical Education/Yoga: All students have to register for any one of the courses namely National Service Scheme (NSS), Physical Education
(PE)(Sports and Athletics), and Yoga(YOG) with the concerned coordinator of the course during the first week of Ill semesters. Activities shall be carried out between Il
semester to the VI semester (for 4 semesters). Successful completion of the registered course and requisite CIE score is mandatory for the award of the degree. The
events shall be appropriately scheduled by the colleges and the same shall be reflected in the calendar prepared for the NSS, PE, and Yoga activities. These courses shall
not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the course is mandatory for the award of degree.

Professional Elective Courses (PEC): A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and
Technology curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of engineering. Each

group will provide an option to select one course. The minimum number of students’ strengths for offering professional electives is 10. However, this conditional shall
not be applicable to cases where the admission to the program is less than 10.

Open Elective Courses:
Students belonging to a particular stream of Engineering and Technology are not entitled to the open electives offered by their parent Department. However, they can
opt for an elective offered by other Departments, provided they satisfy the prerequisite condition if any. Registration to open electives shall be documented under the

guidance of the Program Coordinator/ Advisor/Mentor. The minimum numbers of students’ strength for offering Open Elective Course is 10. However, this condition
shall not be applicable to class where the admission to the program is less than 10.

Project Phase-l : Students have to discuss with the mentor /guide and with their help he/she has to complete the literature survey and prepare the report and finally

define the problem statement for the project work. /] &% \w b 2 k b \D\_ 7\\~ 0 (In .~
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Global Academy of Technology, Bengaluru
(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)
B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2022
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effectiva from the academic year 2022-23) f
Scheme A- Vil SEMESTER (Swappable VIl and VIII SEMESTER)
. Teaching Hours /Week Examination
Bsrs | ~u| & g g £
sl. Course an < S o 5 E - - ] = °
No Course Code Course Title b .m .nM WW k3 T m =) z ..m 2 w b ] m
~gELa E c ’ 3
. L T P s
I e
bee 27ECE71 m”o:,_ucﬂm_‘ Communication Networks ECE 3 ] 2 03 50 50 100 | 4
{Integrated)
2 IPCC | 22ECE72 | Antennaand Wavepropagation (Integrated) ECE 3 0 2 03 50 50 100 | 4
3 PCC | 22ECE73 |Cryptography ECE 3 2 0 03 50| 50 100 | 4
4 PEC 22ECE74x | Professional Elective-lll ECE 3 0 0 03 50 50 100 | 3
B Oec | 22ECE75x |Open Elective- I ECE 3 0 0 01 50 50 00| 3 |
6 | pROJ | 22ECEP76 |Major Project Phase-Ii ECE o | o0 12 03| 100| 100 200 | 6 |
Total 350 | 350 700 | 24 |
Professional Elective Course-Il| R
22ECE74A | Advanced VLSI 22ECE74C | Optical Fiber Communication
22ECE74B | High Performance Computer Networiks 22ECE74D | Biomedical Signal Processing
Open Elective Course-ll
22ECE75A | Wireless and Mobile Networks 22ECE75C | Smart Sensors & Instrumentation
22ECE75B | Automotive Electronics 22ECE75D | Multimedia Communication

PCC: Professional Core Course, PCCL: Professional Core Course laboratory, PEC: Professional Elective Course, OEC: Open Elective Course PR: Project Work, L: Lecture, T:

Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation. TD- Teaching Department, PSB: Paper Setting department,
OEC: Open Elective Course, PEC: Professional Elective Course. PROJ: Project work

Note: Vil and VIl semesters of IV years of the program
(1) Institutions can swap the VIl and VIl Semester Schemes of Teaching and Examinations to accommodate research internships/ industry internships after the VI semester.
(2) Credits earned for the courses of VIl and VIl Semester Scheme of Teaching and Examinations shall be counted-against the corresponding semesters whether the VII or Vill semesters is

completed during the beginning of the IV year or the later part of IV years of the program. /N b
gD
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A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and Technology curriculum. Multidisciplinary courses that
are added supplement the latest trend and advanced technology in the selected stream of engineering. Each group will provide an option to select one course. The minimum number om
students’ strengths for offering professional electives is 1G. However, this conditional shall
not be applicable to cases where the admission to the program is less than 10.
Open Elective Courses:
Students belonging to a particular stream of Engineering and Technology are not entitled to the open electives offered by their parent Department, However, they can opt for an elective
offered by other Departments, provided they satisfy the 1589:_&5 condition if any. Registration to open electives shall be documented under the guidance of the Program Coordinator,
Advisor/Mentor. The minimum numbers of students’ strength for offering Open Elective Course is 10. However, this condition shall not be applicable to class where the admission to the
program is less than 10.
PROJECT WORK (22ECEP76):
The objective of the Project work is

(i) Toencourage independent learning and the innovative attitude of the students.

(ii) To develop interactive attitude, communication skills, organization, time management, and presentation skills.

(i) To impart flexibility and adaptability.

(iv) To inspire team working.

(v) To expand intellectual capacity, credibility, judgment and intuition. _

(vi) To adhere to punctuality, setting and meeting deadlines.

(vii) To install responsibilities to oneself and others. [

(viii) To train students to present the topic of project work in a seminar without any fear, face the audience confidently, enhance communication skills, involve in group discussion to
present and exchange ideas.
CIE procedure for Project Work:

[1].  Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and two senior faculty members of the Department, one of
whom shall be the Guide.

The CIE marks awarded for the project work, shall be based on the evaluation of the project work Report, project presentation skill, and question and answer session in the ratio
50:25:25. The marks awarded for the project report shall be the same for all the batch mates.

[2]. Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level with the participation of all guides of the college. Participation of external guide/s, if any, is
desirable. The CIE marks awarded for the project work, shall be basec: on the evaluation of project work Repcrt, project presentation skill, and question and answer session in the
ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates.

SEE procedure for Project Work:

SEE for project work will be conducted by the two examiners appointed by the University. The SEE marxs awarded for the project work shall be based on the evaluation of project work
Report, project presentation skill, and question and answer session in the ratio 50:25:25,
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Global Academy of Technology, Bengaluru

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2022
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2022 23)

Scheme A-VIII SEMESTER (Swappable VIl and VIII SEMESTER)

Teaching Hours /Week Examination
=}
wESE® E = w 2 2 2 e
SSE® 2 5 T £ 2 £ 5 5 g B
sl, Course and i ...an m g3 W .m g £ Z 2 > 5 3 = = 2 3
No Course Code ' MMNWM =3 F g8 3 E° g i g ©
Facwo@ 5 -
o @ o o a
- L T P s
1 PEC | 22ECE81x | Professional Elective -V (Online Courses) ECE 3 0 0 03 50 50 100 3
2 OEC 22ECE82x | OpenElective - 11l (Online Courses) ECE 3 0 0 03 50 50 100 | 3
3 INT 22ECEI83 | Internship (Industry/Research) (14 - 20 weeks) ECE 0 0 12 03 | 100 100 200 | 10
Total 200| 200 400 | 16
Professional Elective Course-1V (Online courses)
22ECE81A | BOS Recommended Course 22ECE81C BOS Recommended Course
22ECE81B | BOS Recommended Course 22ECE81D BOS Recommended Course
 Open Elective Course-lll (Online Courses)
22ECEB2A |BOS Recommended Course 22ECE82C BOS Recommended Course
22ECE82B |BOS Recommended Course 22ECE82D BOS Recommended Course

L: Lecture, T: Tutorial, P: Practical S= SDA: Skill Development Activity, CIE: Continuous Internal Evaluation, SEE: Semester End Evaluation. TD- Teaching Department, PSB:

Paper Setting department, OEC: Open Elective Course, PEC: Professional Elective Course. PROJ: Project work, INT: Industry Internship / Research Internship / Rural
Internship

Note: VIl and VIIl semesters of IV years of the programSwapping Facility

Institutions can swap VIl and VIll Semester Scheme of Teaching and Examinations to accommodate research internships/ industry internships/Rural Internship after
the VI semester.

Credits earned for the courses of VIl and VIl Semester Scheme of Teaching and Examinations shall be counted against the corresponding semesters whether VIl or
VIIt semester is completed during the beginning of IV year or later part of IV year of the program.
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At the beginning of IV years of the program i.e., after VI semester, VIl semester classwork and Vill semester Research Internship /Industrial Internship / Rural Internship
shall be permitted to be operated simultaneously by the University so that students have ample opportunity for an internship. In other words, a good percentage of the
class shall attend VIl semester classwork and a similar percentage of others shall attend to Research Internship or Industrial Internship or Rural Internship.
Research/Industrial /Rural Internship shall be carried out at an Industry, NGO, MSME, Innovation centre, Incubation centre, Start-up, centre of Excellence (CoE), Study
Centre established in the parent institute and /or at reasuted research organizations/institutes.

The mandatory Research internship /Industry internsaip / Rural Internship is for 14 to 20 weeks. The internship shall be considered as a head of passing and shall be
considered for the award of a degree. Those, who do 'not take up/complete the internship shall be declared to fail and shall have to complete it during the subsequent
University examination after satisfying the internship requirements.

Research internship: A research internship is intended to offer the flavour of current research going on in the research field. It helps students get familiarized with the
field and imparts the skill required for carrying out research.

Industry internship: Is an extended period of work experience undertaken by students to supplement their degree for professional development. It also helps
them learn to overcome unexpected obstacles and successfully navigate organizations, perspectives, and cultures. Dealing with contingencies helps students recognize,
appreciate, and adapt to organizational realities by tempering their knowledge with practical constraints.

Rural Internship: Rural development internship is an initiative of Unnat Bharat Abhiyan Cell, RGIT in association with AICTE to involve students of all departments
studying in different academic years for exploring various opportunities in techno-social fields, to connect and work with Rural India for their upliftment.

The faculty coordinator or mentor has to monitor the student’s internship progress and interact with them to guide for the successful completion of the
internship.The students are permitted to carry out the internship anywhere in India or abroad. University shall not bear any expenses incurred in respect of the
internship.

With the consent of the internal guide and Principal of the Institution, students shall be allowed to carry out the internship at their hometown (within or outside the state
or abroad), provided favorable facilities are available for the internship and the student remains regularly in contact with the internal guide. University shall not bear any
cost involved in carrying out the internship by students. However, students can receive any financial assistance extended by the organization.

Professional Elective /Open Elective Course: These are ONLINE courses suggested by the respective Board of Studies. Details of these courses shall be made available for
students on the VTU web portal.
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Global Academy of Technology

(An Autonomous Institution, affiliated to VTU, Belagavi, recognized by Karnataka and Approved by AICTE, New Delhi.)

B.E. in Electronics and Communication Engineering Scheme of Teaching and Examinations 2023
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)

(Effective from the academic year 2023-24)

Scheme B: VIl and VIl semesters for the candidates who seek an internship with project work

Teaching Hours /Week Examination
.m H m -— > v v 4]
¥s5ofE_ | zg| £ - 3 o i T - 2
sl. Course and EEGcom S 3 g = 3 @ 8 3 S g = =5
No Course Code st m m._m_l...m .W ..m..a. m m P m m g m .m W _._m._ g _ m
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Computer Communication Networks TD: ME

1 PCC 22ECE71 (Integrated) e 3 0 2 03 50 50 100 | 4
To be completed in 5th/6th semester
Antenna and Wavepropagation (Integrated) TD: ME
v .

. cc 22ECET2 To be completed in 5th /6th semester PSB:ME 3 0 2 — 20 >0 it B

Cryptography TD: ME

3 P :
£ AAELELS To be completed ir the 6™ semester PSB: ME 4 0 g 03 50 =0 100 ®
4 | PEC | 22ECE74x | Professional Elective Course (MOOC Courses) | 10 M€ 3| o o 03 | 50 | s0 | 100 | 3
5 | oEc | 22ECE75x Open Elective Courses (MOOC courses) wm.om_”_\_mm 3 | o 0 01 | 50 | 50 | 100 | 3
1 PEC 22ECE81x Professional Elective -1V (Online Courses) ,wwm_,_”mm 3 0 0 03 50 50 100 3
2 | OEC | 22pcesax Open Elective - Il (Online Courses) e 3 | 0 0 01 | s0 50 | 100 | 3
3 | PROJ | 2opcrig3 Project — Outcome of Training s 0| o | 12 03 | 100 | 100 | 200 | 9
INT _ i :

a4 22ECE81x __.;m_.:mj_ﬂ_ :_‘._Qcm._:.(\mmmmm_‘n_i AON mmamwﬁmﬂmv TD: ME 0 0 12 03 100 100 200 10
Total 550 550 1100 42

ma% H.S
w? Tech, Ph.D

. ~fessor and HOD .ﬂ
m .‘M_ﬂ.oa. of Electronics and Commun

» o =hem ] O

cation En23:

Ngjar %mmf%

fAan

tiaGar,

m.n..u@m__:;_




Department of Electronics and Communication Engineering

GLOBAL ACADEMY OF TECHNOLOGY

(Autoromous institution affiliated to VTU, Belagavi.
Accredited by NAAC with ‘A’ grads,
NBA Accredited CS, E&C, E&E, MECH, CV and 1S branches)
Ideal Homes Township,

Raja Rajeshwari Nagar, Bengaluru-560098.
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SEMIESTER — i}

Course: Transforms, Complex Variables and Special Functions (For £CE)
Course Code Z2ZMAT3I1E CIE Marks 50
Hours/Week {L: T: P} 2:2:0 SEE Marks 50
No. of Credits 3 Examination Hours Q3

various fields of engineering by making them to fearn:

Course Learning Objectives: To enable students to apply the knowledge of Mathematics in

CLO1 | Laplace Transforms

CLO2 | Fourier series of periodic functions

CLO3 Faurier Transforms

CLO4 Analytic functions and complex line integrats

CLOS | Bessel's and Legendre differential equations

Na. of Hours /
content RET levels
Module 1
Laplace transforms of elementary functions, Laplace transforms of 08 Hours
periodic functions, unit-step function and Dirac delta function. inverse 2 13
Laplace Transform, Convolution theorem {without Proof), Solution of !
second order linear differential equations using Laplace transforms.
Module 2
Fourier series of periodic functions, Complex form of Fourier series. 08 Hours
infinite Fourier transforms, Fourier sine and cosine transforms. inverse L2, 13
Fourier transforms. '
Module 3
Function of a complex variable, Analytic Functions-Cauchy-Riemann 08 Hours
equations in Cartesian and polar forms. Construction of analytic functions 12,13
using Milne Thompson method. Properties of analytic functions.
Module 4
. o C , 08 Hours
Conformal Transformations, Bilinear transformations. Complex line 12 13
integrals, Cauchy’s theorem, Cauchy's integral formula. Singularities, !
poles, residues, Cauchy’s residue theorem.
Module 5
Series solution of Bessel's differential equation leading to In{x)-Bessel’s | 08 Hours
function of first kind. Basic properties and orthogonality. Series solution 12 13
of Legendre’s differential equation leading to Pn{x)-Legendre Polynomials. ’
Rodrigue’s formufa {without proof), problems.

Course Gutcomes: Upon completion of this course, student will be able to:

£031.1 ) . " . .
solution of linear differential equations

Determine lLaplace and inverse Laplace transforms of given functions {eading to the

C031.2 | Apply Fouiier series to transform periodic signals into fuixdamental frequencies

o313
frequency domain and vice versa

Apply Fourier Transforms to transform continuous time signals from fime domain io

C031.4 | Apply Cauchy Riemann eguations to study different pmpertles of analytu: functions

C031.5 | Evaluaie complex line integrals

co31.6

equations

Apply the knowledge of Infinite Series to solve Bessel’s ancl Legendre dﬁferen'{lal

/‘.
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Textbooks:

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers 44th Edition, 2017

2. B.V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill, 2006

Reference Books:

1. E. Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons 10th Edition, 2016

2. N.P.Bali and Manish Goyal, A Textbook of Engineering Mathematics, Laxmi Publications
Gth Edition, 2014

Scheme of Examination:

Semester End Examination (SEE):

SEE Guestion paper is 1o be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full guestions {with a maximum of three sub guestions} from
aach module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each module,

Continuous internal Evaluation (CIE):
Three Tests are 10 he conducted for 40 marks each. Average of Marks scored in all three fests
is added to test component and 10 marks would be exclusively for assighments. CiE is
axecuted by way of quizzes / Alternate Assessiment Tools (AATs) and three tests. Some
possible AATs: seminar/assignments/ mini-projects/ concept videos/ partial reproduction of
research work/ graup activity/ any other,
Typica: Dvaluation pattern for repular courses is shown in Tabie 2.

Table 2: Distribution of weighiage for CIE & 5EE of Regular courses

Component ) Marks Total Marks
CIE Test 1 40
CIE Test-2 40
CIE CIE Test-3 40 >0
Assignments 10
SEL Semester End Examination 50 50
Grand Total 100
L] ™ LR F L o ™~ [a] [p} 8 3 el 8 8
copo | R EIE|RIEIR|S|E|E]|E|RI&E][8R |
Co1 3 2 1 3
CO2 3 2 1 3
COo3 3 2 1 3
Co4 3 2 i 3
05 3 2 i 3
CO6 3 2 i 3
Average | 3 2 1 3

Low-1: Medium-2: High-3
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SEMESTER — iHl
Course: Analog Flectronic Circuits {Integrated)

Course Code 22ECE32 CIE Marks 50
Hours/Week (L: T: P) 3:.0:2 SFE Marks 50
No. of Credits 4 Examination Hours 03

Course Learning Objactives: Students will be taught,

CLO1 | Working, characteristics and biasing of FET

CLOZ2 | IFET simall signat model for various blasing circuits.

CLO3 | Performance BIT Power amplifiers

CLO4 | Applications of Operational Ampiifiers an_d Wave form generators.

CLOs | Active filters and Daia Converters.

Content

No, of Hours /
RBT levels

Moduie 1
Fieid Effect Transistors: Introduction, Construction and Characteristics -
of JFETs, Transter Characteristics, Depletion type MOSFET, Enhancement
type MOSFET and CMOS inverter.
FET Biasing: introduction, Fixed bias configuration, Seif-bias
configuration Voliage- Bivider biasing.
(Text-1:6.1, 6.2, 6.3, 6.7, 6.8, 6.11, 7.1, 7.2, 7.3 & 7.4)

g Hours
L3

. Maodule 2
FET Ampilifiers: Introduction, HFET small signal model, Fixed- bias
configuration, self-bias configuration (bypassed and unbypassed Rs)
Voltage divider configuration, source follower, Low frequency response-
FET amplifier, Miller effect capacitance, High frequency response- FET
amplifier. (Text-1: 8.1, 8.2, 8.3,8.4,8.5, 8.7,9.9,9.10 & 9.12})

8 Hours
i3

) Module 3
Power Ampliﬁers: Amplifier types, Series fed class A amplifier,
Transformer coupled class A amplifier, Ciass B amplifier operation and
Class B Amplifier Circuits-Transformer coupled push-pull circuit and
Complementary-symmetry circuits, Amplifier distortion, Class C and Class

8 Hours
L3

D amplifiers. (Text-1:12.3,12.2,12.3,12.4,12.5,12.6 & 12 8)

Module 4
Operation Amplifier Applications: Instrumentation ampiifier, Op-Amp
circuits using diodes-Half Wave Rectifier, Full Wave rectifier, Peak
Detector, Clipper and Clamper, Sampie and Hold circuit, Log and Antilog
amplifier. {Text-2: 4.3, 4.6, 4.7 & 4,8)
Comparators and Waveform Generators: Comparator- Non-inverting and
inverting, Zero Crossing detector, Schmitt Trigger, Basic principles of sine
wave oscillators-RC  phase  shift  oscillators  and VWien Bridge
Oscillator.(Text-2: 5.2, 5.3 & 5.7)

8 Hours
i3

Module-5
Active Eilters: Introduction, RC Active Filters- First order and Second order
low pass filters, High pass Filter, Band-pass Filter, Band Rejection Filter.
(Text 2:7.1,7.2-7.2.1,7.2.2,7.2.4,7.25 & 7 2.6)

8 Hours
i3

A

o
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D A and A-D Converters: Basic DAC T?{_hniquas We;ghied Resistor DAC ,
'R 2R ladder DAC, A-D converters: Parallel Comparator (Flash) A/D
Converter, Successive  Approximation  Converter and  DAC/ADC
 Specifications (Text 2: 11.2.1, 11.2.2,11.3,13.3.1, 11.3.4 %11.4)

|
|

Practical Component of IPC

{1 | Conduct an experiment to draw the Drain and Transfer characteristics of MOSFET
2 | Simulate an experiment to draw the Drain and Transfer characteristics of JFET.

3 1 Simulate Class-B push puli power amplifier and demonstrate its cutput waveform for
'''''''''' the given specific input.

4 1 Design and Conduct Half wave and Full wave Precision Rectifier
5 | Design and conduct an experiment for Clippers using Qp-Amp
Design and conduct an experiment for Sample and Hold circuit using Op-Amp

Design and simulate First/ Second order active Low-Pass Filter (LPF} and High-Pass
_ Filter (HPF) for a given cut-off frequencies.

3 Design and simulate RC phase shift oscillator using Op-Amp.
10§ Design and Conduct R-2R type Digital to Analog Converter.

Course Outcomes: Upon completion of this course, student will be able to:
CO1 | Explain operation and performance parameters of FET and MOSFET.

COZ | Analyze the perfurmance of FET amplifiers
| €03 | Evaluate the performance of Power Amplifiers

C04 | Describe the various applications of Operational Amplifiers

| €05 | Analyze the different types of active filters, Data Converters.

Textbooks:

1. Robert L. Boylestad and Louis Nashelsky, Electronics devices and Circuit theory,
10/11%Edition, Pearson, 2021

2. D Roy Choudhury and Shail B Jain, Linear Integrated Circuits, 5% Edition, New age
International Limited, 2015,

Reference Books: .

L. ). Millman and €. C. Halkias, Integrated Electronics, 2nd Edition, Tata Mc-Graw Hili
Publishing Company Limited, 2017

2. Behzad Razavi, Fundamentals of Microelectronics, John Weily, 2013

E-Books / Weh References:

1. hitpl//www.springer.com/engineering/electronics/bock/978-0-387- 25746 -4,Analog
Circuit Design: A Tutorial Guide to Appiications and solutions.

2. htips://www.tutorialspoint.com/linear integrated circuits applications/index.htm

3. https://www.scribd.com/book/282535091 /Linear-integrated-Circuits

MOOCs:
https://nptel.ac.in/courses/108/106/108106084/
https://nptel.ac.infcourses/108/102/108102085/
https://nptei.ac.in/courses/117/103/117103063/
https://www.khanacademy.org/

N
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Scheme of Examination: {Integrated courses)
Semesier End Examination {SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two fulf questions {with a maximum of three sub guestions) from
each module carnrying 20 marks each. Students are required to answer any five fuil
guestions choosing at least one full guestion from each module.
The laboratory assessment of Integrated courses would be restricted to only the CIE
evaluation.
Continuous Internal Evaluation {(CIE):
Three Tests are to be conducted for 40 marks each. The average of the three tests are taken
for computation of CIE on a scale of 30 and Cif would also include fahoratory evaluation for
20 marks, The laboratory marks of 20 would comprise of 10 marks for regular laboratory
assessment to include lab record and observation and 16 marks would be exclusive for
faboratory internal assessment test to be conducted at the end of the semester. The
Evaluation pattern for integrated courses is shown in the Table-1

Tahle-1: Distribution of weightage for CIE & SEE of integrated courses

Component Marks Total Marks
CIE Test-1 30
CIE Test-2 30
Cit 50
CIF Test-3 30
Laboratory Z0 -
SEE | Semester End Examination 100 50
Grand Total 100
CO-PO and PSO mapping
o PO1 | PO2 | PO | PO4 | POS | POG | PO7 | POS | PO9 | PO10 [ PO11 | PO12| PSO1 | PSO2
o1 3 2 2 1 - - - - - - - - 2 1
Co2 3 2 2 1 - - - - - 2 1
co3 2 1 - - - - - - - - . - -
{04 3 2 2 1 - - - - - 1 2 1
CO5 3 0 2 | 211 - - - - - 1 2 1
Average | 3 2 2 Lo . By iy N " i 2 1

Low-1: Medium-2: High-3




SEMESTER ~ 1}
Course: Design and Analysis of Digital Circuits

Subject Code 22ECE33 CIE Marks 50 |
Hours/Week {L: T: P} 3:0:0 SEE Marks 50 ]
No. of Credits RE _ Examination Howrs | 03 |

Course Learning Objectives: Students will be taught;

Cluskey minimization technigues,

Lol Concepts of simplifying Boolean expression using K-map techniques and Quine Mc

CLO2 | Adders, Subtractors, Encoders, Decoders, Multiplexers and Comparators.

CLO3 | Methods and analysis of sequential logic circuits,

CLO4 | State diagrams of synchronous sequential circuits.

| CLOS | PLDs, and Hazards in Combinational Networks.

No. of Hours /

Content RBT leveis

Wiodule 1 8 Hours
Principles of Combinational Logic: Definition of combinational logic, Canonical L3
forms, Generation of switching equations from truth tables, Karnaugh maps-up
to 4 variables, Quine-Mc Cluskey Minimization Technique. (Text 1:3.1, 3.2, 3.3,
3.4 & 3.5)

Module 2 ) 8 Hours
Logic Design with MSI Components: Binary Adders and Subtractors, Decimal Ly
Adders, Comparators, Decoders, Encoders, and Multiplexers. {Text 2: 5.1.1,
5.1.2,5.2,5.3,54,55 & 5.6}

Module 3 8 Hours
Flip-Flops and their Applications: The Master-Slave Flip-flops (Puléé~'i’r§éé,l:; &d i3
flip-flops}: SR flip-flops, JK flip-flops, Characteristic equations, Reglisters,
Counters, Design of Synchronous Mod-N Counter using clocked 1, JK, D, and SR
flip-flops, {Text 2: 6.4.1, 6.4.2, 6.6, 6.7,6.8,6.9.1 & 5.9.2)

Module 4 8 Hours
Segnenrtial Cleruits Design and Analysis H: Mealy and Moore Models, State L3
Machine notation, Synchronous Sequential Circuit Analysis. Construction of
State Diagrams, and Counter design. (Text 1:6.1, 6.2, 6.3, 6.4 & 6.5}

Module 5 & Hours
Programmable Logic Devices & Hazards in Combinational Networks: 1.3
Programmabie logic Devices, Programmable Read-only Memories,
Prdgrammable Logic Arrays, Programmable Array Logic, Static and Dynamic
Hazards in Combinational networks, Essential Hazards, (Text-2:5.7, 5.8, 5.9,
5.10, 9.9 & 92.10)




Course Quicomes: After studying this course, students will be able to;

€Ol

Simplify Boolean functions using K-map and Quine-McCluskey rminimization
techhiques.

co2

Design of Combinational logic circuits.

CO3

Explain the operation of Flip Flops (SR, D, T, and JK) and design the synchronous
sequential circuits using Flip Flops.

CO4

Design and develop Mealy & Moore models and state diagrams of synchror\ousm
sequentiat circuits,

""'(EOS

Describe various types of PLDs and Hazards in Combinational Networks.

Textbooks:

1. Johnr M Yarbrough, Digital Logic Applications and Design, Thomson Learning, 2001,

2. Donald D. Givone, Digital Principles, and Design, Tata McGraw Hill Education, 2002.
Reference Books:

1. Charles H Roth Ir. Fundamentals of Logic Design, Cengage Leamning,

2. Sudhakar Samuel, Logic Design, Pearson/ Sanguine, 2007,

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full guestions {with & maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
chowusing at least one full guestion from each module.

Contirnuous Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each, Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools (AATs), and three tests. Some possible AATs: Seminars/assignments/ mini-projects/
toncept videos/ partial reproduction of research work/ group activity/ any other. The
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
B CIE Test-1 4D
Cit Test-2? 40
clf Cik Test-3 40 >0
Assignments 10
SFE Semester End Examination 50 50
Grand Total 100

CO- PO and PSSO Mapping

COs PO1 | PO2 1 PO3 I PO4A I POS | PO6 | PO7 | POE | POYS | PO10 § PO | POL2 | PSO1 | PSO2
o1 2 | 2 N - 2 1
£o2 2 2 1 - - - - - - - 2 Z
Co3 2 2 1 - - - - - . - - 2 2
CO4 2 2 2 - - - - - - - - - 2 -
CO5 2 2 2 - - - - - - - - - - -
Average | 2 2 2 - - - - - - - - - 2

Low-1: Medium-2: High-3

%




SEMESTER ~ [H

Course Code 22ECE3A CIE Marks 50
Hours/Week {(L: T: P) 2:2:0 SEE Marks 50
{ No. of Credits 3 | Examination Hours o3

Prerequisites: Kirchhoff's LawandLaplaceTransforms

ClLO1 | Mesh and Nodal technigues to salve electrical networks.

CLO2 | Co ncept of Network theorems to solve the electricat networks.

CLO3 | Network parameters for two port networks.

CLO4 | Transient behavior of electrical circuit during switching.

CLOS | Graphical method 10 solve electrical networks.

Content

No. of Hours/

and Loops, Incidence Matrix, Cut-set Mairix, Tie-sef Mairix and loop currents,
Number of possibie trees of a graph and Duality, {Text1)

RET levels

Module 1 8 Hours
Basic circuit analysis concepts: Practical Sources, Source transformation,- L3
Star-Delta Conversion, Mesh analysis and Node analysis with dependent and
independent sources for DC and AC networks. Concepts of super node and
super mesh. (Text?} .

Module 2 g Hours
Network Theorems: Superposition theorem, Thevenin’s theorem, Norton's L3
theorem, Maximum power transfer theorem, Reciprocity theorem and
Miliman’s theorem. {Text2)

Module 3 8 Hours
Two port MNetwork Parameters: Definition of Z, ¥, h and Transmission L3
parameters, Modeling with these parameters and relationship between
parameters. {Text2)}

Module 4 & Hours
Transient behaviour and initial conditions: Behaviour of circuit elements
under switching condition and their representation of mitial and final L3
conditions in RL, RC and RLC circuits for DC excitations, Application of Laplace
for RLC Circuits. (Text3)

o Module 5 8 Hours

Graph Theory and Network equations: Graph of a network, Trees, Co-trees £3

Course Outcomes: Upon completion of this course, student will be able to:

€01 | Determine the current and/or voltage by simplifying an electrical network using mesh

€02 | solve the electrical networks by applying theorems to reduce circuit complexities.

networks.,

CO3 | Determine Z, Y, h and T parameters and their inter refationship for a given two port

using Laplace transform

CO4 | Analyze the initial behaviour of the electrical circuit and find the network solution

theory.

CO5 | Estimate the current and/or voltage for the given electrical networks using Graph

N -
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Texthooks:

1. D. Roy Choudhury, Networks and Systerns, 2™ Edition, New Age Internatinnal Pvt Ltd,
2010,

2. Ravish R. Singh, Electrical Networks, Tata McGraw-Hill Education, 2009.

3. VanValkenburg M. E. Network Analysis, 3 Edition, Prentice Hall of India Pvt Ltd, 2002.

Reference Books:

1. Mahmood Nahvi, Joseph A. Edminister. Schaum's Outline of Flectric Circuits, 6% Fdition,
McGraw-Hill Education, 2014,

2. Hayt, Kemmerly and Durbin, Engineering Circuit Analysis, 61 Edition, Tata McGraw-Hill
Education, 2002.

MOOCs:

hitps://npiel.ac.in/courses/108/105/108105159/

Scheme of Examination;

Semester End Examination {SEEY:

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full guestions {with a maximum of three sub guestions} from
each module carrying 20 marks each. Students are required to answer any five full guestions
choosing-at least one full guestion from each module.

Continuous Internal Evaluation (CIE)

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component, CIE is executed by way of guizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/

Evaluation pattern for regular courses is shown in Table 1
Tahle 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
| CIE Test-1 40
ClE CiE Test-2 40 50
CIE Test-3 40
Assignments i0
SEE Semester £nd Examination 50 50
Grand Total ; 100
CO-PO and P50 Mapping
CO1 3 3 1 - - . - - . - 1 2 .
CO2 2 3 2 - - - - - - - 1 2 .
o3 3 3 2 - - - - . - 1 2 -
£04 3 3 2 - - - - - - - - 1 2
CO5 3 3 2 - - . - . . - - 1 2 -
Average ] 3 3 2 - - - - - 1 2

Low-1: Medium-2: High-3

10
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SEMESTER —
Course: Ohject Criented Programming using C++

| Course Code 22ECESS CIE Marks 50
_\_Houvs/Week {L: T: P} 2:0:2 SEE Marks 50
Mo, of Cradits 3 Examination Hours 03

CLOL | Features of ohject-oriented programing,.

CLO2 | Data abstraction and encapsulation.

CLO3 | Constructors, destructors and operator overloading.

CLO4 | Inheritance and virtual functions.

CLOS | Templates and exception handling.

Content

No. of Hours /

Function Templates, Function templates with multiple parameters,
overioading of template functions, member function templates.
Exception Handiing: Basice of Exception handling, Exception handling
Mechanism, Throwing an Exception, Catching an exception, Rethrowing an
exception, Specifying Exceptions, {Text 1: 12.2-12.7, 13.2 ~ 13.7)

RBT tevels

Module 1 8 Hours
peginning with C++ and its features: What s C++7, Applications and'| L2
structure of C++ program, Different Data types, variables, Different
Operators, expressions, operator overloading and control structures in G,
{Text 1: 2.1-2.3, 3.1-3.24)

Module 2 & Hours
Functions, classes and Objects: Functions, Inline function, function L3
overloading, friend and virtual functions, specifying a class, C++ program with
a class, arrays within a class, memory allocation to ohjects, array of objects,
members, pointers to members and member functions. (Text 1. 4.1 - 4.11,

| 5.3-5.5,5.9,5.10, 5.13-5.15 & 5.18)

Module 3 2 Hours
Constructors and Destructors: Constructors, parameterized construciors, 13
Multiple constructors in a class, Copy constructor, Dynamic constructor,
Destructors.
Operator overloading: Defining operator overloading, Overloading Unary
and binary operators, Overloading Binary operators Using Friends, rules for

_overloading operators. {Text 1:6.1-6.8, 7.1 - 7.5,7.8 )

Module 4 & Hours
Inheritance and Polymorphism: Derived Classes, Single, multilevel, mulitiple L3
inheritance, Pointers to objects and derived classes, this pointer, Virtual and
pure virtual functions. {Text 1: 8.2-8.6, 9.3 -9.8)

Module & 8 Hours
Templates: Class Templates, class templates with multiple parameters, L2

% e
-
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Course Outcomes: Upon completion of this course, student will be able to:

COT | pescribe the basic concepts of object-oriented programming language.

CO2 | implement the classes and objects using functions.

CO3 | Expfain constructors and destructors and devefop programs to overload operators.
CO4 | Develop programs by using inheritance and polymorphism.

CO5 | Develop programs by using templates and exception handling mechanisms in G+,

Textbooks:

1. E. Balaguruswamy, Object Oriented Programming with C++, 7% Edition, Tata McGraw Hill,
2018,

Reference Books:

1. Robert Lafore, Object Oriented Programming using C++, 41" Edition, Galgotia publication,
2010,

2. Herbert Schildt, C++ The Complete Reference, 4" Edition, McGraw Hill Education, 2017,

Scherne of Examination
Semester End Examination (SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There wili be two full questions {with # maxirum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at feast one full question from each module.
Continuous internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each, Average of Marks scored in all three
{ests is added to test component. CIF is executed by way of quizres / Alternate Assessment
Tools (AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
fvaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

~ Component Marks Total Marks
CIE Test-1 40
CIE Test-2 a0
CIE 50
CIE Test-3 40
Assignments 10
Skt Semester End Examination 50 50

CO-PC and PSO Mapping

CO POL | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO | FOT | POL0 | POLL | POL2 | PSOL | PSC2
Cco1 3 2 - - - - - 1 i 1 - 1 - 1
co2 3 2 -1 - - - - 1 1 1 - 1 - 1
CO3 3 2 - - - - 1 1 1 - 1 -
CO4 3 2 - - - - - i 1 1 - 1 - 1
CO5 3 2 - - - - - 1 1 1 - 1 - i

Average | 3 2 - - - - 1 1 1 - 1 - 1

Low-1: Medium-2: High-3

12




SEMESTER ~ 1]

Course: Sensors instrumentation

| Course Code 22ECE36 CIE Marks 50
Hours/Week (L:T: P) 3:0:0 SEE Marks 50 B
No. of Credits 3 Examination Hours 03

Course Learning Objectives: Students will be ta ught;

Lol Concepts of Sensors and its classification.

CLO2 | Self-Generating and Digital and intelligent Sensors.

CLO3

Concepts of Measurement and Working of Digital Volimeter and Instruments

CLD4 Measurement of various parameters using Bridges.

CLOS | Operations of Oscilloscopes, Signal Generators and Wave Analyzers,

! Content

No. of Hours /
RBT levels

Moadule 1
introduction to sensor-based measurement systems: General concepts and
terminology, Sensor classification, Primary Sensors-Temperature sensors,
Pressure Sensors, Level sensors, Resistive Sensors-Potentiometer, Strain
Gauge, Resistive Temgerature detector, Thermistors, (Text 1: 1.1, 1.2, 1.7,
2.1,2.2.1,2.3&2.4.1)

8 Hours
L2

Module 2
Self-generating Sensors: Thermoelectric sensors, Piezoelectric sensors,
Pyroelectric sensors, Photovoltaic sensors, electrochemical sensors.
Digitat and Intelligent Sensors: Resonant Sensors- Sensor based an Quartz
resonators, Digital Quartz Thermometer, Frequency Measurement, Period
and Time Interval Measurement. {Text 1:6.1.1, 6.2.1, 6.2.2,6.3.1, 6.4.1, 6.5,
8.2.1, 8.2.1.1, 851&865.2)

3 Hours
£2

Module 3

Principles of Measurerent: Static Characteristics, Error in Measurement,
Types of Static Error, Source of Error.

Digitat Voltmeter: introduction, Ramp Technigue, Dual slope, integrating
Type DVM, and Successive Approximations type DVM.

Digital Instruments: Digital tachometer, Digital pH meter, Digital phase
meter. {Text2:1.3,1.4,1.5,1.6,51,5.2,5.3,54,5.6,6.9, 6.10& 6.12)

8 Hours
L3

Module 4
Bridges: Wheatstone's Bridge, Kelvin's Bridge, AC Bridges — Capacitance
Comparison bridge, tnductance Comparison bridge, Maxwell's Bridge,
Wien's bridge. {Text2:11.2, 11.2.1,11.2.2, 11.2.3, 11.2.4, 11.2.5, 11.3, 11.8,

8 Hours
£3

11.9, 11,30, 11.11 & 11.14)
' Module 5

Oscilloscopes: Introduction, Basic Principie, CRT Features, Block diagram of
oscilloscope, Dual beam CRO, Dual Trace oscilloscope, Storage oscilloscope,
Signal Generators: Standard Signal Generator, Function Generator, Random
Moise Generator.

8 Hours
L2

13




Wave Analyzers: Basic wave analyzer, heterodyne wave analyzer, Spectrum

Analyzer.
(Text 2: 7.1, 7.2, 7.3, 7.4, 7.14,7.15, 7.18, 8.5, 8.8, 8.10,9.2, 9.4 £ 9.6)

COURSE QUTCOMES: Upon completion of this course, student will be able to:

CO1 | Understand the concept of Sensors and operation of primary sensors,

CO2 | Describe the operation of various self-generating Digital and Intelligent Sensors.

CO3 | Explain the operation of measurements and the operation of Digital voltmeter and
___________________________ instruments. |

CO4 | Evaluate various measurement parameters using various bridges,

COS | Elaborate the working of Oscilloscopes, Signal Generators and Wave Analyzers.

Texthooks:
1. Sensors and Signal Conditioning, Ramon Pallas Areny, John G. Webster,2nd edition, John
Wiley, and Sons, 2000

2. Electronic Instrumentation, H S Kalsi, Mc Graw Hill, 3™ edition, 2012

Reference hook;

1. Electronic Instrumentation & Measurements, David Bell, Oxford University Press PHI, 27

Edition, 2006,
2. Modern Electronic Instrumentation and Measuring Technigues, D. Helfrick and W.D,

Cooper Pearson, 1stEdition, 2015,

Scheme of Examination:

Semuester End Examination (SEE):

SEEL Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions) from each
module carrying 20 marks each. Students are required o answer any five full questions choosing at
jeast one full question from each module.

Continuocus Internal Evatnation {CIE):

‘Three Tests are to be conducted for 40 marks each, Average of Marks scored in all three tests is
added to test component. CIE is exccuted by way of quizzes / Alternate Assessment Tools (AATs),
and three tests. Some possible AATs: Seminasfassignments/ mini-projects/ concept videos/ partial
reproduction of research work/ group activity/ any other. Typical Evaluation pattern for regular courses
is shown in Table 1. '

Tahle 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
ClE Tesi-1 40
CIE Test-2 40
ClE . 50
CIE Test-3 40
Assignments 10
SEE Semester End Examination 50 50
Grand Total 100

*ﬁ\,”; 14




e CO-PO and PSO Mapping "
COs POL1 . POZ | PO3 I PO4A | POS | POB [ PO | POE { PO9 | POL10 | POLL | POI12 | PSO1 | PSO2

e e o i Bt Rl H ” : -
cOz 1 1 1 - - - - - - - - _ % 1
€O3 1 2 - - - - . - - ] 1 .
T e T - e e : : : 1
o8 2 1 - - - - 1 . - 1 2 1

Apverage | 2 {2 b Lo b b Lo LY s o L 1 2 L

Low-1: Medium-2: High-3
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SEMESTER —[II

Course: Digital System Design Laboratory
Subject Code 22ECEL37 CIE Marks 50
Hours/Weelk {L: T: P) 0:2 SEE Marks 50
Credits i Examination Hours 03
Course Obijectives: Students will be taught;
CLO1 | Implementation of Boolean Expressians using Logic Gates,
CLOZ | Implementation of various Combinational circuits.
CLO3 | Implementation of various sequential circuits.
CLO4 | Design of flip-flops and shift registers.
CLOS | Designofcounters,
Sl Experiments RBT levels
Mo.
List of Experiments to be conducted using Hardware
components/ Muitisirg/ PSpice
1. | Realization of Boolean Expressions using logic gates. 12,13
2. | Realization of Binary Adder and Subtractor using Universal Gates. 12,13
3. | Implementation of Boolean functions using 1C 74153 and IC L2, L3
74139,
4. | Conversion of Binary to Gray Code and Vice-Versa using £x-0R L2, L3
.eates
5. | Design a 2-bit Magnitude Comparator using logic gates and a 4- L2, L3
hit comparator using IC 7485,
6. | Verification of truth tabies of Master-Slave JK, T, and D flip-flops 12,13
using NAND gates.
7. | Verify the following operations using IC 7495 Lz, L3
i) SISO (iHSIPO (ifi) PISQO (iv) PIPO
8. | Design and verify the fohnson and Ring counter using 1C 7495, 12,13
9. | a. Realize Asynchronous Mod-N counter using [C-7490, 1C-74193, L2, L3
b. Realize Synchronous 3-bit UP/DOWN counter using IC 7476.
10. | Use simulation ico! for the realization of Binary Adder and £2,13
Subtractor using 1C 7483,
11.1 Use a simulation tool to verify the truth table of Master-Slave JK, 12,13
1, and D flip-flops using NAND gates,
12,1 Use a simulation tool for the realization of Asynchronous .2, L3
Mod ~N counter using 1€, 7490, iC 74193,

Course Quicomes: Upon completion of ihis course, student will be able to:

Col IHustrate the simplification of Boolean Expressions using Logic Gates.
c02 Design of Binary Adders, Subtractors, and Comparators.

C03 implement the various Boolean functions.

€04 Construct various types of flipflops and shift registers

CO5 Design and Realize the counters.




Textbooks:
1. Donald D, Givone, Digital Principles, and Design, Tata Mc-Graw Hill Publishing Company
Limited, 2016,
Reference Books:
1. John M Yarbrough, Digital Logic Applications and Design, Cengage Learning, 2016,
2. M. Morris Mano, Digital Logic and Computer Design, Prentice Hall of india Publication,
2000.
MO0 Cs:
1. hitps://www.edx.org/course/digital-design-2
hitps:/fwww.coursera.orgflearn/digital-systems
. httpsi//onlinecourses.nptelacin/nocl9_eebli/preview

[T ND R W

Scheme of Examination:

Sernester End Examination {SEE):

Al laboratory experiments are to be included for practical examination. Students can pick one
experiment from the questions lot prepared by the examiners. Change o eéxperniment is
allowed only once and 15% Marks allotted 1o the write up part to he made zera.

Semester End Examination Evaluation
SLNO ACTIVITY MARKS
1 Write-Up i5
-2 Conduction 70
3 Viva Voce i5
TOTAL 100

fote: The marks scored will be proportionately reduced to 50

Continuous internal Evaluation (CIE);

As part of CIE process, progressive continuous evaluation is done for laboratory work on
weekly basis of conduct of experiment by student either individually or in group based on the
iaboratory. The breakup of the marks allocated is given in the TABLE-1

TABLE-1 WEEKLY EVALUATION OF CONDUCY OF EXPERIMENT
SLNO ACTIVITY MAX MARKS
1 Conduct of experiment and documentation i0
2 Anclysic 2 interpretation of results 5
3 Viva voce 5
TOTAL 20

Internal examination is conducted at the end of the semester or on completion of a
predefined set of experimenis based on the laboratory. The evaluation detail of the

{aboratory internal exam is given in TABLE-2

TABLE-2 LAB INTERNAL EXAMINATION
SL.NO . ACTIVITY MAX MARKS
1 Detailed write-up about the experiment with relevant procedure 5
and calcuiation.
2 Conduction of experiment _ 20
3 Viva voce 5
TOTAL 30

E\/ 17



TABLE-3 FINAL CIE CALCULATION

SL.NO METRICS USED MAX MARKS
1 Average of all weekly evaluations of conduct of an experiment 20
2 | lab Internal Examination 30
TOTAL 50
__________ CO-PO and PSOQ Mapping
v e~ o | nmlw i~ Tl e @1 g 8 g
copo | 818181 2/88/9/8 ¢ 82188 2
Col 2 2 1 - - - - 1 - - 2 -
co2 2 2 1 - - 1 2 -
CG3 22 1 = - - - - 1 - - . 2 -
o4 2 2 1 - 2 - - 1 - - - 2 ~
CO5 2 2 i 2 - - - - 2
Average | 2 2 i 2 - - - 1 - 2 -

Low-1: Medium-2; High-3

b
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SEMIESTER ~IV
Course: Advanced Linear Algebra and Probability (For ECE)

Course Code ZIMATALE CIE Marks 50
! Hours/Week {L: T: P) 2:2:0 SEE Marks 50
i Mo, of Credits 3 Examination Hours 03 §

Course Learning Objectives: To enable students to apply the knowledge of Mathematics in

various fields of engineering by making them to learn:

CLOT | Probability distributions

CLOZ | Stochastic process and Markov chains

CLO3 Sampling distributions and testing of hypothesis

£1.04 | Linear Transformation

P CLOS 1§ Singular value decomposition

No. of Hours/

constrained optimization, Singular value decomposition.

Content RBT levels
Module 1
i Probability, Axioms of probability, Conditional probability, Bayes theorem, 08 Hours
Discrete and continuous random variables, Moments, Moment generating FRE
functions, Binomial, Exponential, Poisson, Normal distributions,
Module 2
Joint distributions of two discrete random variables, Marginal and
canditional distributions, Expectation and Covariance. Stochastic 08 Hours
processes, probability vector, stochastic matrices, fixed points, regular £2,L3
stochastic matrices, Markov chains, higher transition probability-
problems.
Module 3
Sampling, Sampling distributions, standard error, test of hypothesis for 08 Hours
means and proportions, student’s t-distribution, chi-square distribution as L2, 13
a test of goodness of fit, F Test.
Module 4
Linear transformations, algebra of transformations, representation of 08 Hours
transformations by matrices, linear functional, Non-singular Linear 12 13
transformations, inverse of a linear transformation, Probiems on Rank- ’
Mullity theorem.
" . MudulraS o . 08 Hours
Eigen values and Eigenveciors, Diagonalization, gquadratic Forms, 12,13

Course Outcomes: Upon completion of this course, student will be able to:

C041.1 | Solve problems associated with random variables using probability distributions

C041.2 | Solve problems refated to testing of hypothesis

€041.3 | Solve problems on linear transformations

Co41.4

Eigenvaiues and Eigenvectors, and diagonalization

Use computational techniques and algebraic skills essential for the study of

19
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Textbooks:

1. T Veerarajan, Probability, Statistics and Random Processes for Engineers, Tata McGraw
Hill, 3rd Edition, 2008

2. Gilbert Strang, Linear Algebra and its Applications, Cengage Learning, 4th Edition, 2006

Reference Books:

1. Richard # Williams, Probability, Statistics and Random Processes for Engineers, Cengage
Learning, 1st Edition, 2003

2, David C Lay, Linear Algebra and its applications, Pearson, 4'" Edition, 2012.

Scheme of Examination:

Semester £nd Examination {SEE}:

SEE Question paper is to be set for 100 marks and the marks scored will be proportionateiy
reduced to 50. There will be two full questions {with a maximum of three sub questions} from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each module,

Continuous Internal Evaluation (CIE):

Three Tests areto be condiicied for 40 marks each. Average of Marks scored in all three tests
is added to test component. CIE is executed by way of quizzes / Alternate Assessment Tools
{AATs), and three tesis. Some possible AATs: serinar/assignments/ mini-projects/ concept
videos/ partial reproduction of research work/ group activity/ any other. Typical Evaluation
pattern far reguiar courses is showit in Table 2.

Tabte 2: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
Cit Test-1 40
CIE Test-2 40
CIE N 50
Cit Test-3 40
Azsignments 10
SEE Semester End Examination 50 50
Grand Total 100
et | oo o i wlw | ~|ola| S0 o S e R n
oo 151919198128 22198128, 2¢
co4r.1 | 3| 2 4 1 3
coarz | 3} 2 1 1 3
CO41.83 | 31 2 | 1 3
co414 | 3 1 2 1 1 3
Average | 3 2 1 3
Low-1: Medium-2: High-3
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SEMESTER — IV
Course: Principles of Communication Systems{integrated)

| Course Code 22ECE42 CIE Marks 50
! Hours/Week (L: T: P) 2:0:2 SEE Marks 50 ]
N, of Credits 3 Examination Hours 03

Course Learning Objectives; Students will be taught;

LLOl Generation and detection of Amplitude modulation.
( CLOZ2 | Angle modulation and Demodulation.

- CLO3 | Noise in Communication systems.

ICLO/-I Sampiing and Quantization techniques.
| (105 | Base band Modulation technigues.

! Content

No. of Hours /
RBT levels

Module-1

- Amiplitude Modulation: introduction, AM- Time domain and frequency
downain description, Single Tone Modulation, Generation of AM wave-
Switching modulator, Detection of AM waves- Envelop detector. Double
| side Band Suppressed Carrier Modulation-Time domain and Freguency
domain description, Generation of DSBSC waves - Ring modulator,
¢ Coherent detection of DSBSC modulated wave and Costas loop receiver.
{Texi-1: 3.3, 3.2 and 3.3)

8 Hours
i2

Module-2

' Sideband Modulation: Single sideband Modulation, Vestigial Side Band

Modulation, and frequency Translation. {Text-1: 3.5 and 3.7)

: Angie Modulation: Introduction, Basic Definitions, Properties of angle
Modulated waves, Frequency Maodulation- Narrow-Band Fivi, Wide-Band
End, Transmission bandwidth of FM signal and Generation of FM signais.

(Text-1:4.1, 4.2 and 4.3}

3 Hours
i3

Module-3

Angle Demoduiation: Demodulations of FM signals: Balanced frequency
-+ discriminator, Phase-Locked Loop, Linear Model of the Phase-locked
Loop and Super Heterodyne Receiver, {Text 1: 4.3, 4.4 and 4.6)

foise in Analog Modulation: Shot Noise, Thermal noise, White Noise,
Noise Equivalent Bandwidth, Noise figure, Noise temperature, SNR,
Recetver Model, Noise in DSBSC Receivers, Noise in AM receivers and
threshold effect. (Text-1: 5.10, 6.2, 6.3, and 6.4)

8 Hours
£3

Moduie-4
The Transition from Analog to Digital: introduction, Why Digitize Analog
Sources? The Sampling process, Pulse Amplitude Modufation, Pulse-
Position Modulation, Generation of PPM Waves, Detection of PPM
Waves, Bandwidth noise tradeoff, Quantization Process, Quantization
Noise, (Text-1: 7.1, 7.2, 7.3, 7.4, 7.6 and 7.8}

8 Hours
13

\/
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Base Band Modulation Techniques: Pulse Code Modulation-Sarnpling,

Muodule-5

Quantization, Companding-A Law and y Law Companding, Encoding - line 8 Hours
codes, T1 system, Regeneration, Decoding, Filtering, Multiplexing-: Time L3
Division Multiplexing and Freguency Division Multiplexing, Delta
modulation and Delta Sigma Modwlation. (Text-1: 7.8, 7.5,3.8 7 & 7.10)
Practical Component of IPC
!3::;' Experiments RBT levels
a tist of Experiments to be conducted using Hardware components/
sirmulationTools
1 Conduct an Experiment to Generate standard Amplitude Modulated 13 14
wave and demodulate the same '
2. Conduct an Experiment to generate DSBSC wave and demodulate the
same
3. Conduct an Experiment to Generate Frequency Modulated wave 13 L4
using 8038 and demodulate the same !
4, Conduct an Experiment to Generate Puise Ampiitude Modulated (3 L4
__________ wave and demodulate the same ) o
Conduct an Experiment to Generate Pulse width modulation L3, L4
6. Conduct an Experiment to Generate Pulse position modulation L3, L4
7. Conduct an experiment to Verify sampling theorem L3, L4
2. Simuiation of Amplitude modulation and frequency domain analysis 13 L4
using MATLAB !
S, Simulation of Freguency modulation and frequency domain analysis (3 L4
using MATLAB !
10. | Simulate to verify Samipling theorem using MATLAB L3, L4

Course CQutcomes: Upon completion of this course, student will be able to:

COl1 | Mustrate the process of generation and detection of amplitude modulation
techniques used in analog communication systems.

CO2 | Apply the concept of angle moedulation for generation and detection of BM dignals,
CO3 | Describe the various types of noises and its performance on modulation technigues.
04 | Analyze the digital representation of analog signals on modulation techniques.
CO5 | Elaborate the operation of base band modulation technigues.

Texthooks:

1. Simon Haykins and Moher, Communication Systems, 5th Edition, John Willey, india Pvt.

Ltd, 2010,

Reference hooks:
1. Simon Haykins, An Introduction to Analog and Digital Communication, John Wiley India Pvt.

Lid., 2008
2. K. Sam Shanmugam, Digital and Analog Communication systems, Willey, India Pvt. Ltd,

2015,
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E-Books / Web References NPTEL Courses

1. hitps://nptel.ac.in/courses/108/104/108104091/

7. hitps://nptel.ac.in/courses/108/104/ 108104098/

Scheme of Evaluation: {Integrated courses)

Scheme of Evaluation: (Integrated courses)

Semester End Examination (SEE);

5EE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of four sub questions} from
each module carrying 20 marks each. Students are required to answer any five full
questions choosing at least one full question from each module,

The laborvatory assessment of Integrated courses would be restricted to only the CiF
evaluation.

Continuous Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each. The sverage of the three tests are taken
for computation of CIE on a scale of 30, the CIiE would also include laboratory evaluation for
20 marks, The laboratory marks of 20 would comprise of 10 marks for regular faboratory
assessment to include iab record and cbservation. 10 marks would be exciusive for laboratory
internal assessment test to be conducted at the end of the semester. The Evaluation pattern
tor integrated courses is shown in the Tahle-1

Table-1: Distribution of weightage for CIE & 5EE of Integrated courses

Component Marks Total Marks
CIE Test-1 30
CIE Test-2 30
Cie CIE Test-3 3D >0
taboratory 20
SEE | Semester End Examination 100 50
Grand Total 100

CO-PO and PSO Mapping

POL1 | PO2 | PO3 | PO4A | POS | POS | POY | POR | POS | POL0 | POLL1 | PO12 | PSCL | PSO2
Col 3 2 - - - - . 1 - 1 2 i
CQz 3 2 1 - - - - - 1 - 1 2 1
{03 3 7 - - - - - - i - 1 2 1
CO4 3 2 i - - - - - - 1 1 2 1
CO5 3 2 1 - - - - 1 - 1 2 1
Average | 3 2 i1 - - - i 1 2 1

Low-1: Medium-2; High-3

s
o
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SEMESTER — IV

Course: Control Systems

Course Cade 22ECEA3 CIE Marks 50
Hours/Week {L: T: P} 2:2:0 SEE Marks 50
No. of Credits 3 Examination Hours 03

Prereq uisites: Tra nsforms, Complex Variables, and Special Functions

Course Learning Objectives: Students will be taught;

CLO1 | Fundamental concepts and applications of control systerns.

CLO2 | Mathematical modeling of Mechanical, £lectrical, and Electro-~Mechanical systems.

CLO3 | Time and frequency___response af the system.

CLo4 ' Stability of the system using graphical techniques.

CLOS Concept of state variable and state model fur continuous time sysééms,

Content

o, of Hours/

Plots excluded) Mathematical preliminaries, Nyquist Stability criterion,
[Systems with transportation lag excluded).

introduction to State variable analysis: introduction, Concepts of state,
state variahle and state models for electrical systems, Solution of state
equations. (Text-1: 8.3, 9.1,-9.2,-9.3, 12.1 to 12.3)

RBY levels

fModule-1 8 Hours
Introduction to Control Systems: introduction, Types of Control Systems, £3
Fffect of Feedback Systems, Differential equation of Physical Systems—
Mechanical Systems, Electrical Systems, Electromechanical systems and
Analogous Systems. {Text-1:1.1, 2.1.2.2 )

Module-2 | Hours
Block diagrams and signal flow graphs: Transfzr {unctions, Block diagram, £3
algebra, and Signal Flow graphs, Nlustrative examples. (Text-1: 2.4 10 2.7)

Module-3 8 Hours
Time Response of Feedback Control Systems: Introduction, Standard test i3
signals, Unit step response of First and Second Order Systems. Time
response specifications, Time response specifications of second order
systems, Steady state errors, and Error constants. (Text-1: 5.1 t0 5.5, 5.7)

Module-4 & Hours
Stability analysis: The Concepts of stability, Necessary conditions for L3
Stability, Routh stability criterion, Relative stability analysis, More on the
Routh stability criterion,
Root Locus and Bode plots: introduction to Root-Locus Technigues, Root
tocus Concepts, Construction of Root loci and Bode Plots. {Inverse Bode
Plot Excluded) (Text-1: 6.1 10 6.6, 7.1 t0 7.3, 8.4}

Module-5 8 Hours
Stability in Frequency Domain: Introduction to Polar Plots, {Inverse Polar L3
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Course Qutcomes: Upon completion of this course, student wilt be able to:

CO1 | Explain the concepts of control systems and their applications.
C0O2 | Analyze the mechanical and electrical systems using block diagram reduction
techniques and Signal Flow graphs to find the overall transfer function.
CO3 | Describe quantitative analysis of the transient response of first and second-order
systems.
CO4 | Compute the RM criteria, Root locus, Bode plots, and Nyquist criterion to check the
stability of the systems.,
CO5 | Analyze the state variable and state model for continuous time systems.
Textbooks:
1. 4 Nagrath and M.Gopal, Control Systems Engineering, 5" edition, New Age  International(P}

Limited, 2011,

Reference Books:
1. Benjamin €. Kuo, Automatic Control Systems, 8 edition, John Wiley India Pvi. Ltd., 2008,

2. Ogat

MOOCs:

a, Modern Control Engineering, 41" edition, Pearson Education, 2002,

hitpe://nptel.ac.infcourses/107/106/107 106081/
https://nptel.ac.in/courses/108/106/108 106098/

5cheme

of Examination:

Semestier End Examination {SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately

reduced

to 5¢. There will be two full guestions (with a maximum of three sub questions) from

each module carrying 20 marks each. $Students are required to answer any five full questions
choosing at least one full question from each module.

Continuous Internal Evaluation (CIE): o
Three Tests are to be conducted for 40 marks each. Average of Marks scored in ali three
tests is added to test component. CIiE is executed by way of quizzes / Alternate Assessment

Tools {A
concept

ATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
videos/ partial reproduction of research work/ group activity/ any other. Typical

Evaluation patiern for regular courses is shown in Table 1

Tahla 1 Digtrihution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks

CIE Test-1 40

_ CIE Test-2 40
CiE 5

CIE Test-3 40

Assignments i

SEE Semester £nd Examination 50 50
Grand Tota! 100
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| Course Code J2ECEA4 CIE Marks 50|
ifﬁ?“fS/Week (L:T: P) 2:2:0 SEE Marks 50 ]
No. of Credits 3 Examination Howrs | 03

SEMESTER - IV
Course: Signals and Systems

Prerequisites: Transforms, Complex Variables and Special Functions
Course Learning Objectives: Student will be taught;

CLO1 | Mathematical description of continuous and discrete time signals and systems

CLOZ | LTI Systems and properties

CLO3 | Fourler Representation of Signals and LTI Systems

CLO4 | Non periodic signals using Fourier Transforms,

CLOS | Z-Transforms and its properties.

No. of Hours/

properties of the Z-transform, Inverse Z-transforms, unilateral Z-
transform and Transform Analysis of LT! systems-pofe-Zero plots, causality

and stability in terms of Z- transforms

Content RBT leveis
Module-i 8 Hours
mtroduction and Classification of signals: Definition of signal and L2
eystems, Classification of signals.
Basic Operations on signals: Amplitude scaling, addition, multiplication,
differentiation, integration, time scaling, time shift and time reversal.
Elementary signals/Functions: Dxponential, sinusoidal, step, impulse, and
ramp functions.
Moduie-2 8 Hours
Properties of Systems: Linear-nonlinear, Time variant-invariant, causal, L3
non-causal, static-dynamic, stable-unstable, invertible.
Time domain representation of LTI Systems: Impulse response,
convolution sum, convolution integral, Computation of convolution sum
and convolution integrat using graphical method for unit step and unit
step, unit step and exponential.
Module-3 8 Hours
Fourier Representation of Signals and LTI Systems: Discrete- Time L3
Periedic Signals: The Discrete-Time Fourier Series, Continuous-Time
Periodic Signals: The Fourier Series, hasic problems. CTFES and DTFS
properties [Anzh#icat irpatment).
Module-4 & Hours
Fourier Representation of Non-Periodic Signals: Introduction, Discrete- 13
Time WNon-Periodic Signals: The Biscrete-Time Fourier Transform,
Continuous-Time Non-Periodic Signals: The Fourier Transform, Inverse
Fourier Transforims.
Properties of Fourier Transform {Analytical freatment), problems on
properties of Fourier Transform. N
Moduie-5 . 8 Hours
Z-Transforms: Z-transform, properties of the Region of Convergence, L3

27
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Course Qutcomes: Upon completion of this course, student will be able to:

CO1 | golve the both Continuous time Discrete time signals with various operations.

CO2 | Compute the response of a Continuous and Discrete LT] system using canvolution
integral and convolution sum.

CO3 | Analyze the frequency response of a given arbitrary periodic CTS/ DTS using
Fourier series and its properties.

€04 | Determine frequency response of a given arbitrary Non-periodic CYS/DTS using
Fourier transfarms and its properties.

CO5 | Compute the Z-transforms, inverse Z- transforms and transfer functions of
complex LTi systems.

Texthooks:

1. Simon Haykin and Barry Van Veen, Signals and Systems, 2% edition, Wiley india, 2008.

Reference books:

1. AlanV Oppenheim, Alan S, Willsky and A Hamid Nawab, Sighals and Systems, 27 edition,
Pearson Education, 2002.

7. Michael Roberts, Fundamentals of Signals and Systems, 2™ edition, Tata McGraw-Hill,

2010
NPTEL:

1. https://nptel.ac.inf/courses/108/104/108104100/
2. https://nptel.ac.in/courses/108/106/108106163/
3. https://nptel.ac.inf/courses/117/103/117101055/

MOOCs

https://ocw. mit.edu/resources/res-6-007-signals-and-systems-spring-2011/

Scheme of Examination:
Semester End Examination (SEE):
SEE Question paper is to be set for 100 marks and the marks scored wili be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required 1o answer any five full questions
choosing at least one full question from each module.
Continuous internal Evaluation (CIE):

Three Tests are o be conducted for 40 marks each. Average of Marks scored in ail three
tests is added to test component. CiE is executed by way of quizzes / Alternate Assessment
Tools [AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component iarks Total Marks
CIE Test-1 ) 40
CIE CIE Test-2 40 ” 5o
CIE Test-3 40 '
Assignments 10
SEE Semaester End Examination )] 50
Grand Total 100

b
i




CO-PO & PSO Mapping

1 on <t L W ~ e o = = o~ b e~
copo | 812181818818 818 5188|832
co1 1 1l - - T T
Co2 3 1 - i . 1 2 i
€03 2 i - - -1 1 bl 1
........... o ; . : . - - : ; i
S NN N R A : T 2
Aversge | 3 | 1 | - B I

Low-1: Medium-2: High-3

29




SEMESTER — IV
Course: Data Structures Using C++

Course Code Z2ECEA4S CIE Marks 50
Hours/Week {L: T: P} 2:0:2 SEE Marks L
No. of Credits 3 Examination Hours 03
Course Objectives: Students will be taught.
€Ll Tynes of data structures, Searching and sorting Algorithms,
CLO2 | concepts of dynamic memory allocation and linked lists,
CLO3 Stack and Queues, its primitive operations.
____EL04 Binary trees representg:c.jlgﬂll »
CLOS Graph representation and implementation of Shortest path algorithms.

spanning tree, shortest path, topological sorting. (Text 2: Chapter 8 full)

Content Na. of Hours/
RBT levels
Moduie 1
Introduction: Data Structures, Classifications (Primitive & Non-Primitive), Data
structure Operations.
Searching: linear search, binary search, recursive binary search.
Sorting: Bubble sort, selection sort, insertion sort, quick sort, binary tree sort, 8 Hours
merge sort, heap sort. ((Text 1: 6.1, 6.2, Text 2: Chapter 9 fuil) L2
Module 2 8 Hours
Dynamic Memory Allocation: Introduction, Dynamic Memory Altocation, L3
Allocating a Block of Memory: malloc, Allocating multiple blocks of Memory:
calloc, Releasing the Used Space: Freg, Altering size of the block: realloc,
Linked List: What is linked list, operation on linked list, more linked lists,
reversing the links, A few more operations, Recursive operations on linked lists,
Doubly linked lists, (Text 1: Chapter 6.3, Text 2: Chapter 3 fuli)
Module 3
Stacks: stack as an array, stack as a linked list, Applications of stacks, Infix to 8 Hours
postfix conversion, postfix to prefix conversion, other interconversions, L3
Evaluation of postfix expression.
Queues: Quewe as an array, Queue as a linked list, circular Quene, Deque,
priority queue. {Text 2: Chapter 5 and 6 full).
Moduie 4 8 Hours
Trees: Binary Trees, Representation of binary trees in memory, linked L3
representation of binary trees, Array representation of binary trees, Binary
search trees, Operations on hinary search trees, Reconsiruction of binary iree,
Threaded Binary trees, AVL Trees, Binary Heap. {Fext 2: Chapter 7 full)
' - Meadule 5 ' 8 Hours
Graphs: Definition and terminology, graph representations, graph traversal, L2
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COURSE QUTCOMES: Upon completion of this course, student will be able to;

CO1 | Comprehend different types of data structures and apply algorithms to perform
searching and sorting..

C0O2 | Discribe primitive operations on linked lists.

CO3 | Explain the operational aspects of stacks and gueues.

CO4 | implement operations on Binary Trees.

i CO5 | Implement shortest path algorithhms using graphs.

Text Books:
1. Seyrmour Lipschutz, Data Structures with C, Schaum’s Outlines, Special indian Edition,
13" reprint, Tata McGraw Hill Education, 2015,
2. Data Structures Through C++, Yashavant P Kanetkar, 3" £dition, BPB Publication.
References:
1. . S. Malik, Data Structures Using C++, 2" edition, Cengage Learning.
2. Varsha H Patil, Data Structures Using C++, Oxford University Press, 2012

Scheme of Examination:
Semester End Examination {SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be propostionately reduced
to 50 There will be two Tull guestions {with a maximum of three sub questions) from each module
carrying 20 marks each. Sludents are required to answer any five full guestions choesing at least one
full question from each module.
Cantinuous Internal Evaluation (CIE):
Three Tests are to be conducted for 46 marks each. Average of Mavlks scored In all three tests is
added to test component. CIE is executed by way of quizzes / Alternate Assessment Toals (AATs), and
three fesis. Some possible AATs: Seminar/assignments/ mini-projects/ concept videos/ partial
reproduction of research work/ group activity/ any other. Typical Evaluation pattern for regular
courses is shown in Table 1

Table 1: Distribution of weightage for CiE and SEE of Regular courses

Component Marks Total Marks
CIiE Test-1 40
- Cit Test-2 40
ClE CIE Test-3 a0 >0
ssignments 10
SEF 1 Semester End Examination 50 50
..................... Gra nd Tcta[ 100

CO-PG and PSO Mapping

COs POL | PG2Z | PO3 | PO4 | POS | POG | POT L POS I PQS | POLIG | POLL | POL12 | PSOL | PSO2
Co1 3 3 3 - - - - 1 - - 1 - 2
oz 3 3 3 - - 1 - - 1 2
O3 3 3 3 - - - - 1 - - - 1 - 2
CO4 3 3 3 - - - 1 - - - 1 - 2
o5 3 3 3 - - - 1 1 - 1 - 2
Average | 3 3 3 - - . - 1 1 - - 1 - 2

Low-1: Medium-2: High-3
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SEMESTER ~ IV

Course: Verilog HDL

" Course Code 22ECEAG CIE Marks 50
Hours/Week {L; T: P) 3:0:2 SEE Marks 50
No.of Credits 4 Examination Hours 03

Course Learning Objectives: Students will be laught;

CLOL | Different modeling concepts in Verilog.

CLO2 | Verilog hased design using Gate Level and Data Flow Modeling Styles.

CLO3 | Behavioral description, Tasks and Functions in Veriiog.

CL.04 | Programming concept for Digital Circuits using state machine charts.

CLOS Logic Synthesis and its effects in Verification.

Content

No. of Hours /
BRYT levels

Module-1
Overview of Digital Design with Verilog HDL: Evolution of CAD,
emergence of HDLe, typical HDL-flow, why Verilog HDL? trends in HDLs.
Hierarchical Modeling Concepts: Top-down and bottom-up design
methodology, differences between modules and module instances, parts
of a simulation, design block, stimulus lock. (Text 1t 1.1 to 1.6, 2.1 to
2.6)
Basic Concepts: Lexical conventions, data types, system tasks, compiler
directives. Modules and Ports: Module definition. port declaration,
connecting ports. {Text 1: 3.1103.3,4.1t0 4.2}

& Hours
L1, L2

Module-2
Gate-Leve! Modeling: Gate Types, Gate Delays: rise, fall and turn-off
delays, min, max, and typical delays, Delay Example {Text 1:5.1and 5.2}
Dataflow Modeling: Continuous assignments, delay specification,
expressions, operators, operands, operator types, Examples 4 to 1 MUX,
4 Bit Full adders: Full adder data flow model, full adder with carry look
ahead-Verilog Programs, (Text 1: 6.1 to 6.5)

8 Hours
L1, L2

Module-3
Behavioral Modeling: Structured procedures, initial and always, blocking
and non-blocking statements, conditional statements, Multiway
branching, loops. (Text 1: 7.1 to 7.2 and 7.4 to 7.6}
Tasks and Functions: Differences between tasks and functions, Task:
Declaration and Invocation-Syntax, Task £xample. Function: Declaration-
Syntay, Example-Parity calculation{Text 1: 8.1 to 8.3}

8 Hours
R

Moduie-4

Design Examples: BCD to 7 segment Display Decoder, Traffic Light
Controller, Synchronization and Debouncing, Shift and Add Muitiplier:
‘Design and Verilog program, Signed/Fraction Multiplier-Design and
Verilog program. (Text 2.:4.1, 4.4, 4.7, 4.8 &4.10)

State Machine Charts: SM Charts, Derivation of SM Charts: Binary
Multiplier, Dice Game-SM chart Realization of SM Charts. (Text 2:5.1and
5.2)

8 Hours
.2, L3
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Module-5 8 Hours
Modeling Technigues: Procedural Continuous Assignments, Cverriding L2, L3
Parameters, Conditional Compilation and Execution, Time Scales. {Text 1.
9.1 10 9.4)
togic Synthesis with Verilog: Logic Synthesis, Impact of Logic Synthesis,
Verilog HDL Synthesis, Synthesis Design Flow and Verification of Gate
Level Netlist. {Text 1:14.1 to 14.5)

Course Quicomes: Upon completion of this course, student will be able to:
| CO1 | Analyze the Verilog programs using different abstract levels.
. CO2Z | Design and Verify the functionality using test benches.

Develop a Verilog program with tasks and functions.

Apply the SM Charts to realize the digital circuits.
: 5 | Interpret the verification of digital circuit using logic synthesis.
Textbooks
1. Samir Palnitkar, Verilog HDL: A Guide 1o Digital Design and Synthesis, Pearson Educatinn,
- 2" Edition, Reprint 2020.
7. Charls H. Roth Ir, Lizy K, lohn and Byeong K. Lee, Digital Systems Design Using Verilog,
Cengage Learning, 1 Edition, 2016.
Reference Books:
1. Michel D. Ciletti , Advanced Digital Design with the Verilog HDL, Pearson Education, 27
Edition, 2011, R
2. Peter ). Ashenden, Digiiai Design: An Embedded Systerms Approach using Verilog,
Elsevier,2015.
3. Stephen Brown and Zvonkoc Vranesic, Fundamentais of Digital Logic with Verilog Design,
Mc-Graw Hill Publication, 2003,

MOOCs

https://www.mitzon.com/mooc/digital-design-using-verilog-hdl-programming-with-
practical/

https://www.coursera.org/learn/fpga-hardware-description-languages

Scheme of Examination:

Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50, There will be two full guestions {with a maximum of three sub guestions) from
each module carrying 20 marks each. Students are required to answer any five full guestions
choosing at least one full guestion from each module.

Continuous Internal Evaluation {CIE}:

Three Tests are to be conducted for 40 marks each. Average of Marks scored in ail three
. tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possiblie AATs: Seminai/assigniments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
~ Evaluation pattern for regular courses is shown in Table 1
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Table 1: Distribution of weightage for CiE and SEE of Regular courses

Component Marks Total
\\\\\\\\\\\ Marks
CIE Test-1 40
I CIE% Tesi-2 B 40 n 50
CIE Test-3 a0
Assignments 10
SEE Semester Fnd Examination 50 50
Grand Total 100
.......................... e R———
| [ ]wmliwe ] !l o © o o S o
% L Ly O
copo | 2101818 |8IC|e S8 5|8 |8 2| B
CO1 3 2 3 L i 2 1 2 1 z 2
co2 3 2 3 1 2 1 2 1 2 2
€03 3 pi 3 2 3 1 2 1 2 1 2 2
_______ Co4 312131113 11211 2 1 2 2
COb 2 2 2 3 3 1 2 1 2 1 2 2
“Average | 3 2 4 3 313 1 2 i 2 1 2 2

Low-1: Medium-2: 'Hi'g'h"-E
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SEMESTER — IV
{:e;mrse HDL Laboratory

- Subject Code 22ECEL47 CIE Marks 50
i H ours/Week (LT P) 0:0:2 SEE Marks 50
Credits 1 Examination Hours 03

Course Learning Objectives: Students will be taught;

CLO1 Dataftlow modeling style in Verilog
CLo2 Implementation of Behavioral and structural modeling style in Verilog HDL,

CLO3 Verification of combinational and sequential circuits using simulator

 CLO4 | Simulation of Test bench using simulator.

List of Experiments

' Write a Verilog Code to verify the functionality of the following Digital Circuits using
siration CAD tool{Xilinx} or cadence tool.

1 i Full Adder Circuit using Two Half adders.

| 2 1 2 to 4 Decoder using NAND Gates only {Structural model}
3 1 8 1o 3 Encoder with priority & without priority (Behavioral Model}

4 8to1 Multiplexer using case statements and if statements.

5  4-hit Binary to Gary Code converter.

6 | SR, D and JK flip-flops.

7 | 4-bit Binary Counter.

24

4- bit BCD counter.

L

8- bit ALU to perform addition, subtraction, multiplication and logical operations.

10 4- bit Ripple carry adder using structural model.

Course Qutcomes: Upon successful completion of this course, student will be able to;
CO1 Develop Verilog HDL code for combinational circuits.
co2 Verify sequential circuits using modelsim simulator.
co3 Analyze the digital circuits using test bench.
(04 | Apply sequential statements to implement digital drcuits.
CO5 Apply Structural modeting style to digital circuits.
Textbook:
1. Samir Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, Pearson Education,
278 Edition, Reprint 2020,
Scheme of Examination:
Semester End Examination {SEE):
All {aboratory experiments are to be included for practical examination. Students can pick
one experiment from the guestions lot prepared by the examiners. Change of experiment is
allowed only once and 15% Marks allotted to the write up part to be made zero,

. Semester End Examination Evaluation
SL.NQ ACTIVITY MARKS
1 Write-Up i5
2 Conduction 70
3 Viva Voce 15
TOTAL 100
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Note: The marks scored will be proportionately reduced to 50
Continuous Infernal Evaluation (CIE):

As part of CIE process, progressive continuous evaluation is done for laboratory work on
weekly basis of conduct of experiment by student either individuaily or in group based on the
laboratory. The breakup of the marks allocated is given in the TABLE-1

TABLE-1 WEEKLY EVALUATION OF CONDUCT OF EXPERIMENT
SLNO ACTIVITY MAX MARKS
1 Conduct of experiment and documentation 10
2 Analysis & Interpretation of results 5
3 S 5

Internal examination is conducted at the end of the semester or on completion of a
predefined set of experiments based an the laboratory. The evaluation detsil of Iaboratory
internal exam is given in TABLE-2

TABLE-2 LAB INTERNAL EXAMINATION
SL.NO ACTIVITY MAX MARKS
1 Detailed write-up about the experiment with relevant procedure 5
and calculation.
2 Conduction of experiment 20
3 Viva voce 5
TOTAL 30
TABLE-3 FINAL CiE CALCULATION |
SLNO METRICS USED MAX MARKS
1 Average of all weekly evaluation of conduct of experiment 20
2 Class Internal Examination 30
TOTAL 50
CO-PO and PS50 Mapping
4 N ol | wm!w i  ~lo |81 %4 e
oo Q19219 |R|2 R|8|8|2 1821882
o1 3 3 2 i - - 1 - 1 Z 1
CO2 3 3 Z - i - - - i - 1 2 1
cO3 3 1312 (-1 -] -1-11]- 1] 2] 1
co4 3 3 2 - 1 - - 1 - 1 2 1
Cos 3 03 p2 0 - -] -] -1 1] 21 1
Average 3 3 2 - 1 . - i - 1 2 1

Low-1: Medium-2; High-3
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SEMESTER -V

Course: Engineering Economics and Management

Coursg\_tode 22ECES1 CIE Marks 50
Hours/Week {L: T: P) 3:0:0 SEE Marks 50
No. of Credits 3 Examination Hours 03

Course Learning Objectives: Students wili be taught;

CLO1 importance of management and planning

CLo2 Characteristics of organization and leadership Styles,

CLO3 Importance of project management

CLo4 Fundamentals of economic concepts and value of money.

CLOS Breakeven analysis and risk analysis.

Content

Mg, of Hours
/ RET levels

Module-i
Managemeni: importance, Definition, Managemeant Functions, Levels of Management,
Rotes of Manager, Managerial Skills, Management & Administ ation, Management as a
Science, Art &Profession.
Planning: Nature, Importance and Purpose of Planning, Types of Plans, Steps in
Planning, Limitations of Planning, Decision Making - Meaning, Types of Dericinns- Steps
in Decision Making. (Text 1) e B

8 Hours
1.2

Moduie-2

Organizing and Staffing: Meaning, Characteristics of Qrganization - Process of
Organization, Principles of Organization, Span of Management, Departmentalization,
Meaning, Process of Departmentalization, Purpose of Departmentalization,
Committees — meaning, Types of Commitiees, Importance of Staffing, Manpower
planning, Sources of Recruitment, Process of Selection.

Directing and Controlling: Meaning, Requirement of Effective Direction, Gmng order,
Motivation. Communication — Meaning and Purpose of communication Coordination-
Meaning and Need, Types and Technigues of Coordination. Controfling — Meaning,
Steps in Conlrolling, {Texl 1}

8 Hours
L2

Module-3
Leadership: Meaning, Characteristics of Leadership, Functions of Executive Leader,
Traditional Appreaches to Leadership,
Social Responsibilities of Business: Meaning of Social Responsibility, Social
Responsibilities of Business towards Different Groups, Secial Audit, Business Fthics and
Corporate Governance. (Text 1)

8 %':I'b'urs
1.3

Module-4
Introduction 1o Engineering Economy: Introduction, Problem solving and decision
making, Engineering Economic Decision Maze.
Time Value of Money: interest and value of money, Reasons for interest, Slmple
interest, Compound interest, Compound interest factors, Cash flow _dlagram,
Calculation of time-value Equivalences., {Text 2) : B

8 Hours
L3

Module-5

Break Even Analysis: Basic concepts, Linear break-even analysis, bleak even charts;

- B.Hours

I
e
!
K
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slgebraic relationships, break-even  point  alternatives, dumping, multiproduct £2
atternatives and multiple alternatives, Nonfinear Break-even analysis: marginal revenue
and profit, marginal cost and average unit cost, inflation and its effects, Inflation, its
causes and consequences, Effects of inflation on Breakeven Analysis.

Risk Analysis: Recognizing Risk, Including risk in Economic Analyses, Probability
_concepts for economic Analysis, Applications of Probability concepts. (Text 2)

CO1 Explain the importance of Management and Planning
C02 Describe the characteristics of organization and direction
€03 | Discuss the fundamentals of leadership styles and Social Responsibility of Business
Co4 Understand the concept of Engineering Economics and Time value of Money.
COS Explain the concepts Break-Even Analysis and Risk analysis
Texthbooks:

1. Principles of Management P.C, Tripathi, P.N.Reddy McGraw Hill, 67 Editian, 2017

2. Engineering Economics by, James L. Riggs, David D. Bedworth, Sabah U. Randhawa McGraw
Hill Education, 4th Edition, 2004,

Reference Books: _

1. Essentials of Management: An International, Innovation and Leadership perspective Harold
Koontz, Heinz Weihrich McGraw Hill 10thEdition 2016

E-Books / Welb References:

heeps://www.youtube.com/watch?Pv=8GFXOWx|ySs

MOOCs:

hitps://onlinecourses.nptel.ac.in/noc20_mgh8/preview

Scheme of Examination:

Semester End Examination (SEE):

SEf Questicrn paper is to be set for 100 marks and the marks scored will be proportionately reduced
to 50, There will be two full questions {with a maximum of three sub questions) from each module
carrying 20 marks each. Students are required 1o answer any five fuil questions choosing at least one
full guestion from each module.

Continuous Internal Evaluation {(CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in ail three tests is
added to test component. CIE is executed by way of quizzes / Alternate Assessment Tools (AATs), and
three tests. Some possible AATs: Seminar/assigoinents, mini-projects/ concept videos/ partial
reproduction of research work/ group activity/ any other. Typical Evaluation pattern for regular courses
is shown in Table 1

Tahle 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
B CIE Test-1 a0
CIE Test-2 40
ClE
CIE Test-3 40 >0
B Assignments 10
_____ SEE Semester End Examination B0 _ 50
3 Grand Totai 100
3




CO-P0O and PSO Mapping

_CO/PO po1 | PO2 | PO3 | POA | POS | POG | PO7 | POS | PQY | PO10 | POLL | POL2 | PSOL | PSO2
co1 - - - 3 3 1 - -

—— efee ' _ : : : : ”
cO3 - - -2 2 . - 1 - .
CO4 - - - 202 . 1 - 5
— w e 5 - — - ” “

_;Werage : : : — 3 N B s e

Low-1: Medium-2: High-3
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SEMESTER -V
Course: Digital Communication Systems (Integrated)

i
[

Course Code 22ECES?2 CIE Marks 50
| Hours/Week {L: T: P) 3:0:2 SEE Marks 50
| Mo, of Credits 4 Examination Hours | 03

SR FP -

___Course Learning Objectives: Students will be taught;

Signals over AWGN Channels, optimum receivers.

Digital Modulation Yechnigues.

Data Transmission through band limited channels.

Principles of Spread Spectrum.

Content

Mo, of Mours /

RBT fevels

Module-1
Bandpass Signal to Equivalent Low pass: Hilbert Transform, Pre-envelapes,
Complex envelopes, Canonical representation of bandpass signais, Complex low
pass representation of bandpass systems, Complex representation of band pass
signals and systems. {Text 1: 2.8, 2.9, 2.10, 2.11, 2.12)
Line codes: Unipolar, Polar, Bipolar (AMI) and Manchester code and their power
spectral densities. (Text 1: 6.10)
Qverview of HDB3, B37S, B6ZS {Reference Text 1: 7.2.5)

8 Hours
L2

Module-2
Signalling over AWGN Channels: Introduction, Geometric representation of signals,
Gram-Schmidt Orthogonalization procedure, Conversion of the continuous AWGN
channel into a vector channel, Optimum receiverz using coherent detection: ML
Decoding, Correlation receiver, matched filter receiver {Text 1: 7.1 to 7.4).

8 Hours
£3

Module-3
Digital Modulation Technigues: Phase shift Keying technigues using coherent
detection: generation, detection, and error probabilities of BPSK and QPSK, M-ary
PSK, M—ary QAM, Frequency shift keying techniques using Coherent detection: BFSK
generation, detection and error probability.
Non  coherent orthogonal modulation  techniques: BFSK, DPSK Symbol
representation, Block diagrams treatment of Transmitter and Receiver, Probability
of error {without derivation of probability of error equation) {Text 1: 7.6, 7.7 & 7.8}

8 Hours
L3

Module-4
Communication through Band Limited Channels: Digita! Transmission through
Band limited channefs: Digital PAM Transmission through Band limited Channels,
Signal design for Band limited Channels: Design of hand limited signals for zero 151~
The Nyquist Criterion {statement only), Design of band limited signals with
controlled iSt-Partial Response signals,
Probabiiity of error for detection of Digital PAM: Probability of error for detection
of Digital PAM with Zero 18}, Symbol-by—Symbol detection of data with controlled
151
Channel Equalization: Linear Equalizers {Text 2: 10.1, 106.2, 10.3, 10.4 & 10.5.2)

8 Hours
L3

T
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Principles of Spread Spectrum: Spread Spectrum Commanication Systems: iModel £2,13
of a Spread Spectrum Digital Communication System, Direct Sequence Spread
Spectrum  Systems, Effect of De-spreading on a narrowband Interference,
Probability of error (statement only), Some applications of DS Spread Spectrum
Signals, Generation of PN Sequences, Frequency Hopped Spread Spectrum, COMA
based on IS-95 {Text 2: 15.1, 15.2,15.3, 154 & 15.5})

Practical Component of IPC

List of Experiments

1 Conduct an experiment to generate FSK and PSK modulated signals and deroduliate the
same,

2 Conduct an experiment to Measure of frequency, guide wavelength, power, VSWR and
attenuation in microwave test bench.

3 Conduct an experiment to Obtain the Radiation Pattern and Measurement of directivity and
gain of micro strip dipole and Yagi antennas.

4 Conduct an experiment 1o Determine:
a. Coupling and isolation characteristics of micro strip directional coupler.
b, Resonance characteristics of micro strip ring resonator and computation of dielectric
constant of the substrate,

_____ c. Power division and isolation of micro strip power divider.

5 Simulate NRZ, RZ, half-sinusoid and raised cosine pulses and generate eye diagram for
binary polar 5|gna|mg using MATLAB.

6 Simulate Pulse code modulation and demodulation systcm using MATLAB.

7 Simulate Computations of the Probability of bit error for coherent binary ASK, FSK and PSK
for an AWGN Channel and compare them with their Performance curves using MATLAB.

8 Simulate Digital Modulation Schemes i) DPSK Transmitter and receiver, i} QPSK Transmitter

and Receiver using MATLAB.

-

Course Qutcomes: Upon completion of this course, student will be able to:

COl Represent the signals in various forms.

coz2 Explain the concept of source and channel coding techniques.
Co3 Generate and detect various Digital Modulation techniques.
o4 Compute performance parameters of band limited channels.
CO5 Fxplain the concept of Spread spectrum communication system.
Textbooks:

1. Simon Haykin, Digital Communication Systems, 1% edition, fohn Wiley & sons, 2014,
2. lohn G Proakis and Masoud Salehi, Fundamentals of Communication Systems, 2" edition,
Pearson Education, 2014,
Reference Bools:
1. B.P. Lathi and Zhi Ding, Modarn Digital and Analog Communication Systems, 4th Edition, Oxford
University Press, 2010.
2. ian A Glover and Peter M Grant, Digital Communications, 3rd Edition, Pearson Education,

2010.

3. Rernard Sklar and Ray, Digital Communications - Fundamentals and Applications, 3 edition,
Pearson Education, 2014,

\




Scheme of Lvaluation: {Integrated coursas)

Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced t0 50. There will be two full questions {with a maximum of four sub questions) from each
module carrying 20 marks each. Students are required to answer any five full questions choosing
at least one full guestion from each module.

The lzboratory assessment would be restricted to only the CIE evaluation.

Continuous Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each. The average of the three tests are taken for
computation of GE on a scale of 30, the CIE would also include lahoratory evaluation for 20 marks.
The laboratory marks of 20 would comprise of 10 marks for regular laboratory assessment {0
include lab record and observation. 10 marks would be exclusive for laboratory internal
assessment test to be conducted at the end of the semaester, Typical Evaluation pattern for
integrated courses is shown in the Tablel

Tabiel: Distribution of weightage for CIE & SEE of integrated courses

Component Marks Fotai Marks
CIE Test-1 30
CIE Test-2 30
ClE 50
~ CIE Test-3 30
“Laboratorv 20
SEE | Semester End Examination 100 50
Grand Total 100
........................................... COP0 AP0 mmmi
- o~ m <f Lo ) ~ 00 cn < a ™ py ™
copo | 5101512 |8 |8|8|2|S 8|85 |2]|¢2
COl 3 2 1 - - - - - - - - 3 2 2
cQz 3 2 1 - - - - - - - - 3 2 2
co3 3 2 1 - - - - - - ~ - 3 2 2
515 N = S W H YO (S N SRS (N N SRS OO MUt SR NN NN BN
cos | 3 | 2] 1] - - - - -l - - 3202
Average , 5 ; 2 1 - - - - - - - - 3 2 2

Low-1: Medium-2: High-3



SEMESTER ~V

Course: Digital Signal Processing

Course Code 22ECER3 CIE 50
Hours/Week(L:T:P} | 3:2:0 SEE 50
Na. of Credits 4 Examination Hours | 03

Prerequisites: Signals and systems
Course Learning Objectives: Students will be taught:

CLo1 Frequency domain sampling and reconstruction of discrete-time signals and their
properties.
CLO2 | DFT and its properties,
CLO3 | FFT algorithms and linear filtering approach.
CLO4 | Digital HR filters and their realization,
CLOS | Digital FIR fifters and their realization,
No. of
Content Hours /
RBT levels
Module-1 & Hours
Biscrete Fourier Transforms ({DFT): Freguency domain sampling and L3
Reconstruction of Discrete Time Signals. DFT as a linear iransformation its
relationship with other transforms. Properties of the DET: Periodicity, Linearity
and Symmetry properties, Multiplication of two DFTs and Circular convolution.
{Text 1: 7.1, 7.2.1,7.2.2)
Module-2 & Hours
Additional DET properties: Time Reversal, Circular Time Shift, Circular L3
Freguency Shift, Complex Conjupate & Parseval’s Theoram.
Use of DFT in Linear Filtering: Overlap-save and overlap-add method. Direct
compuiation of DFT, Need for Efficient Computation of the DFT (FFT algorithms).
{Text 1:7.2.3, 7.3 & 8.1.1)
Module-3 8 Hours
Fast Fourier Transform (FFT) algorithms: Radix-2 FFT algorithms for the L3
computation of DFT and IDFT - Decimation in Time and Decimation in Frequency
algorithms. Goerizel algotrithm, and Chirp Z Transform. {Text 1: 8.1.3, # 3} :
wodule-4 8 Houis
Analog filters: Characteristics of commonly used analog filters — Butterworth L4
filters, Design of analog filier, frequency transformations in analog domain,
(Text 1. 10.3.4, 10.3.1, 10.3.2, 10.3.3, 10.3.5, 10.4.1}
Digital Low Pass HR Fifer: Analog to Digital transformations; Impulse invariance
Technique, Bilinear transformation. Design of digital HR Filters using Impuise
invariance and Bilinear transformation. (Text 1:10.3.2, 10.3.3)
Structure for HR Systems: Direct Form-|, Direct form-li, Cascade form, Parallel
form structures, (Text 1: 9.3.1, 9.3.3, 9.3.4)
Module-5 8 Hours
FIR Filters: Characteristics of practical frequency selective filters, Ssymmetric and 12
anti-symmetric FIR filters, Window functions: Rectangular, Hanning and
8
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| Hamming, Design of FIR filters using Rectangular, Hamming and Hanning, :
| Blackmann and Kaiser. {Text 1:10.1.2, 10.2.1, 10.2.2, 10.2.3)

Healization of FIR Filter: Direct Form | & |l and Cascade form, {Text 1:9.2.1,9.2.2,
19.24) |

Course Outcomes: Upon completion of this course, students will be able to:
CO1 | Describe the frequency domain sampling and reconstruction of DT signals and its
properties,

C02 | Evaluate the DFT using properties.

_CO4 | Design and implementation of FIR filters.
_COS5 | Design and implementation of R filters,
Texthook:
1. Jdohan G. Proakis and Dimitris G. Manolakins, “Digital Signal Processing ~Principles,
Algorithms and Applications”, Fourth Edition, Pearson Education, New Dethi, 2007.
Reference Books:
1. Sanjit K Mithra, Digital signal Processing, A Computer Based approach, 4% edition,
Mediraw Hill Fducation, 2013, '
MDD
https://nptelacin/courses/ 117102060
hitps://nptel.ac.in/courses/ 108106151

Scheme of Examination:

Semester End Examination (SEE):

SEF Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50, There will be two full guestions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questinns
choosing at least one full guestion from each moduie.

Continuous Internal Evaluation (CIE):

Three Tests are to be conducted for 40 marks each. CIE is executed by way of twe guizzes
/Alternate Assessment Tools {AATs) and three tests. Some possible AATs: seminar/assignments/
mini projects/ concept videos/ partial reproduction of research worlk/ group activity/ anv other,
Typical Evaluatinon nafiern i shown in Table 1,

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
CIE Test-2 40
Cif CIE Test-3 40 >0
Assignments 16
SEE Sermester End Examination 50 : 50
GrandTotel 4 100




CO-PO & PSO Mapping

CO/PO [ POL | PO2 1 PO3 L PO4 | POS | POG | PO | POB | PO | POLIO | POLL I POL2 | PSOL | PSOZ
Co1 3 2 - - - - - - - - - - 1 1
Q2 3 2 2 - - - - - - - 1 i 1
C0O3 3 2 2 - - - - - - 1 2 2

(O : ; ; : h S — 1 , i
CO5 3 2 2 - - - - - - 1 2 2 i

Bverage i 3 2 2 - - - - - 1 2 i

Low -1: Medium -2: High-

Ly
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SEMESTER — W/
Course: Digital Signal Processing Laboratory

| Course Code 22ECELS4 CIE Marks 50
| ......
| Hours/Week (L:T:P) 0:0:2 SEE Marks 50
' No. of Credits i Examination Hours 03
Course Learning Objectives: Student will be taught;
CLOL | Generate standard test signals and verify Sampling Thearem.
CLO2 | DFT of a discrete signal and verify its properties,
© C1L03 | Difference equation and compute convolution & correlation.
CLO4 | Implement dightal filters,
CLOS | Perform computations using DSP hardware.
S
Content RBT levels
. No. .
. List of Experiments to be conducted using Hardware Components/Simuiation Tools
PARTA: Experiments Using MATLAB E
1 Write a MATLAB program to verify Sampling Theorem for different 3
" conditions. T
5 Write a MATLAB pregram to perform Linear and Circular Convolution 3
"1 of two given seguences.
3 Write a MATLAB program to perform Auto and Cross Correlation of 13
" | two sequences and verification of their properties.
4 Write a MATLAB program to Solve a given difference eqguation to find .
" | step and steady state responses. -
i Write a MATLAB program to Compute N point DFT of a given 13
"1 sequence and plot magnitude and phase spectrum,
_ Write a MATLAB program to
6. i} Verify DFT properties (Linearity and Parseval’s Theorem). L3~
i) Convpete OFT of Square pulse and Sinc function.
Write a MATLAB program to Design and implement Low pass FIR
- filter for the given specifications: 13
" | Normalized cutoeff frequency = 0.48
Order of the filter = 24
Write a MATLAB program to Design and implemeint digital Low Pass
HR filter to meet given specifications:
Passband edge frequency = 2000Hz
p Stopband edge frequency = 3000Hz 13
' | Passhand attenuation = - 3dB ”
Stopband attenuation = - 15dB
Sampling frequency = 8000 samples/sec

= /..""
k./
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Write a C program to Generate Sine Wave and Standard Test Signals
using DSP starter kit.

L3

10 Write a C program to Compute Linear Convoiution of two sequences” L3
" | using DSP starter kit.

11 Write a C program to Compute the N- point DFT of a given sequence 3

using DSP starter kit.

Write a C program to Determine the impulse response of second
12. . - L3
order system using DSP starter kit.

Course Qutcomes: Upon completion of this course, student will be able to:

CO1 | Apply sampling theorem to verify different conditions of sampling.

CO2 | Obtain output response of the system using Linear Convolution, circular
convolution, autocorrelation and cross correlation of the sequences.

CO3 | petermine FFT of given sequence and verify its properties,

C04 | Design and implement the digital FIR/IIR filter for the specifications of Passband
edge frequency, Stopband edge frequency, sampling frequency and attenuation.
€05 | Determine the output response of the system using DSP Processor,

Scheme of Examination:

Semester End Examination (SEE}

All laboratory experiments are to be included for praciical examination. Students can pick one
experiment from the questions fot prepared by the examiners. Change i experiment is
allowed only once and 15% Marks allotted o the write up part to be made zero.

Semester End Examination Evaluation
SL.NO ACTIVITY MARKS
1 Write-Up 15
2 Conduction 70
EI - Viva Voce 15
TOTAL 100

Note: The marks scored will be proportionately reduced to 50
Continuous Internal Evaluation (CIE):
As part of CIF process, progressive continuous evaluation is done for laboratory work on
weekly basis of conduct of experiment by student either individually or in group based on the
faboratory. The breakup of the marks allocated is given in the TABLE-1

TABEE-1 WEEKLY EVALUATION OF CONDUCT OF EXPERIMENT

SLNO ACTITYY MAX MARKS
1 Conduct of experiment and documentation 10
2 Analysis & interpretation of results 5
3 Viva voce 5
TOTAL 20

internal examination is conducted at the end of the semester or on completion of a
predefined set of experiments based on the laboratory. The evaluation detail of the
laboratory internal exam is given in TABLE-2

E\ /-,f 12




~ TABLE-Z LAB INTERNAL EXAMINATIO
SN ey TTYITT R
1 Detailed write-dgéébut the experiment with relevant procedure 5 B
and calculation.
2 Conduction of experiment 20 N
3 Viva voce >
TOTAL 30
TABLE-3 FINAL CIE CALCIHATION
SL.NO METRICS USED MAX MARKS
1 Average of all weekiy evaluations of conduct of an experiment 20
2 Lab Internal Examination 30
TOTAL 50
: _ _ CO-POand PSO Mapping '
COMPQ | POL PO2 1 PO3 [ PO4 | POS | POG | POT7 | PQS | PQS | POIO | POLL | POL2 | PSOL | PSO2
cor |3 | 2 1 > 11 1 1 1
co2 3 2 | 2 i 1 1 i
Co3 3 2 1 2 i i 1 1
Co4 3 2 i 2 1 1 1 3
CO5 3 2 1 2 1 1 1 1
Average ; 3 2 i 2 1 1 1 i
Low-1: Medium-2; High-3
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SEMESTER ~V
Professional Elective-|
Course: Programming in JAVA

Course Code 22ECE55A CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
No. of Credits 3 Fxamination Hours 03

Course Learning Objectives: Students will be raugnt; i

CLO1 | Features of object-oriented programing,

CLO2 | Setup Java JDK environment to create, debug and run simple Java programs

CLO3 | Learn object oriented concepts using programming examples

104 | Create multi-threaded programs and event handling mechanism

CLOS5 | Introduce event driven Graphical User Interface{GUi} programming using swings

No. of Hours/

% B

Content RBT fevels
_ Module-1 8 Hours
introduction to JAVA: java’s magic: the Byte code; Java Development Kit L2
(SDK}; the lava Buzzwords, Object-oriented programming; Simple Java
programs. Data types, variables and arrays, Operators, Contiol Statements.
Classes & Objects: Classes fundamentals; Declaring objects; Constructors,
this keyword, garbage collection.

Module-2 8 Hours
inheritance: inheritance basics, using super, creating multi-level hierarchy, i3
method overriding, Abstract class
Exception handling: Exception-Handling Fundamentals, Exception Types,

Uncaught Exceptions, using try and catch, Multiple catch Clauses, Nested try
Statements, throw, throws, finaily, Java’s Built-in Exceptions, Creating Your
- Own Exception Subclassas, Chained Exceptions, Using Exceptions

Module-3 8 Hours

Packages and Interfaces: Packages, Access Protection, importing Packages, L3
Interfaces.
Muiti-Threaded Programming: What are threads? How to make the classes
threadable; Extending threads; Implementing runnable; Synchronization;
Changing state of the thread; Bounded buffer problems, producer consumer
prohlems.

wlodule-4 8 Hours
Everst Handling: Two event handling mechanisms; The delegation event L3
model; Fvent classes; Sources of events; Event listener interfaces; Using the
delegation event model; Adapter classes; Inner classes,

Module-5 8 Hours
Swings: Swings: The origins of Swing; Two key Swing features; Components L2
and Containers; The Swing Packages; A simple Swing Application; Create 3
Swing Applet; llabel and Imagelcon; JTextField;The Swing Buttons;

| JTabhedpane; IScrollPane; iList; ComboBox; JTable,
14




Course Dutcomes: Upon completion of this course, student witl be able to:

—

cos | Bevelop GUIinterfaces for a computer program to interact with users using Swings,

| COL | Describe the basic concepts of object-oriented programming language.

Develop java programs to lustrate the concept of inheritance and exception

02 handling.

O3 | Apply Multi-threading concepts to creste paraflel programming,

co4 | Analyze Event Handling mechanisms to create interactive programs.

Textbooks:

1. Herbert Schilds, Java The Complete Reference, 7th Fdition, Tata McGraw Hili, 2007

Refererice Books:

Scheme of Examination:

Semester End Examination (SEE}):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of three sub questions) frum
each module carrying 20 marks each. Students are required to answer any five full quesctions
choosing at least one full question from each module.

Continuous Internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of guizzes / Alternate Assessinent

1. Mahesh Bhave and Sunil Patekar, "Programming with Java", First Edition, Pearson
Education, 2008, ISBN:9788131720806

2. Rajkumar Buyya,S Thamarasi selvi, xingchen chu, Obiect oriented Programming with
java, Tata McGraw Hill education private limited.

3. E Balagurusamy, Programming with Java A primer, Tata McGraw Hill companies.

Tools {AATs), ana iree tests, Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
Marks
CIE Test-1 40
CIE Test-2 40
CIE CiE Test-3 45 50
Quiz 1/AAT 05
Quiz 2/AAT 05
SEE Semester End Examination 50 560
Grand Total 100




CeRoan dpsg M i

cO | pO1 | po2 | PO3 | POA | POS | POG | PO7 | POB | POY | POLD | PO11 | PO12 | PSOL | PSO2
— e B H : — -

oz 3 3 3 - - . - . . 1

co3 313 | 3 . . . . R - 1

coa 3 | 3 | 3 - - - ; ) ] 1 R

co5 3 | 31 3 - - - ) - - 1
Average | 3 3 3 - - - - - - 1 "

Low-1: Medium-2; High-3
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SEMIESTER -~V
Professional Elective-|

Course: Operating Systems

[ Course Code 22ECE55B CIE Marks 50
Hmwa/Week(L T:P) 3:0:0 SEE Marks 50
| No. of Credits 3 Examination Hours 03
Prer equisites:
Caurse Learning Objectives: Students will be taught;
Concepts of operating system and multi programming.
Process management and File structures. B
Scheme of memory management.
Resource allocation policies for deadlock prevention or deadtock

avoidance,

[Security and various attacks

Content

No. of Hours /
RET levels

: Module-1

fntroduction and overview of operating system: Abstract views of an
Cperating system,  Computing  eavironment  and  nature  of
| computations Classas of operating systems, Batch nrocessing systermn,
Multi programming systems, Time sharing systems, Real time
operating systems, distributed operating systems, modern operating
systern, Virtual machine operating systems, kernel-based operating
systems, microkernel-based operating systems. (Text-1: 1.1, 3.1, 3.4,
3.5,3.6,3.7,38,39,45,46 &4.7)

8 Hours
£2, L3

Moduie-2
Process Management:  Processes and Program, implementing
. processes, race conditions, critical sections, control synchronization
and indivisible operations, synchronization approaches, semaphares,
(Text-1: 5.1,5.2, 6.2, 6.3, 6.4, 6.5 & 6.9),
File systems: Files, Directories, File System Implementation. {Text-2:
4,1,4,2,4371, 227, 4228434).

8 Hours
L2, 43

Module-3
Memory Management: Static and Dynamic memory allocation,
Memory allocation to a process, Reuse of memory, Contiguous
memery aliocation, Non-contiguous memory  allocation, Paging,
Segmentation, segmentation with paging.(Text-1; 11.2, 11.4, 11.5.1,
11.6,11.7,11.8, 11.9 & 11.10).

8 Hours
L2, L3

Module-4
Geadiocks: Resources, Introduction o Deadlecks, The ostrich
algorithm, Deadlock detection and recovery, Deadlock avoidance,
Deadiock prevention. (Text-2: 6.1, 6.2, 6.3, 6.4, 6.5 & 6.6).

8 Hours
L2, L3
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Module-5
Security and Protection: overview of security and protection,
security  attacks, formal aspects of security, Encryption, 8 Hours
authentication and password securily, protection siructures, L2, L3
capabilities, classification of computer security, case studies in
security and protection. {Text-1: 15.1, 15.2, 15.3, 15.4, 15.5, 15.5,
15.7,15.8 & 15.9).

Course Dutcomes: Upon completion of this course, student will be able to:

co1 Explain the various classes, structure of operating system and mult
cO2 o Béﬂscribe the File sys.tems and process reqﬁiﬂrem entm an operatingv;gfw;tem.
co3 Analyze the management allocation schemes and segmentation.
Co4 Describes the reseurce allocation policies to prevent the deadlock,
o5 Apply the knowledge of operating system for security and protection.
Texthooks:

1. Dhamdhera, Operating Systenss — A concept based approach, TMR, 3rd edition,
2. Andrew S Tanenbaum, Herbert Boss, “Modern Operating Systems”, 4th edition.

feference Books:

1. Operating Systems Concepts, Sitberschatz and Galvin, John Wiley, 7th Edition, 2001

2. Operating System — Internals and Design Systems, Willlam Stalling, Pearson Education,
4th Ed, 20006

MOOCs
https://nptel.ac.in/courses/106106144
https://www.coursera.org/specializations/codio-introduction-operating-systems

Scheme of Examination:

Semester End Examination (SEE}:

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each module.

Continuous tnternal Evaluation (CIE):

Three Tests are to be conducted for 40 rmarks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other, Typical
Evaluation pattern far regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
CIE CIE Test-2 40 50
CIE Test-3 40

18




Assignments

10

SEE Semester End Examination 50 50
........................................... Grand Total 100
o CO-PFO and PS5O Mapping
CQ/PO | PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | PO | POY | POL0 | POL11 | PO12 | PSOL | PSO2
o1 3 2 1 2 2 i |
co2 3 2 1 2 2 1
CO3 3 2 1 2 2 -
CO;CL 3 ? 1 2 2 1
CO5 3 2 1 2 2 1
Average ! 3 2 1 2 2 i

Low -1: Medium -2: High-3
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SEMESTER -V
Professional Elective-
Course: Engineering Electromagnetics

Course Code 22FCERSC CIE Marks 50
Hours/Week (L: T: P} 2:2:0 SEE Marks 50
No. of Credits 3 Examination Hours 03

Prerequisttes: Vector Algebra
Course Learning Objectives: Students will be taught;

differential clrrent elements, Force between gifferential current elements -
Numerical Problems. Faraday's law, displacement current, Maxwell's
equations in point form, Maxwell’s equations in integral form for static and
time varying fields. (Text-1: 9.1, 9.2, 9.3, 10.1 10 10.4 )

CLO1 | Coulomb’s Law, Efectric Field intensity and Flux density.
CLOZ2 | Gauss's law and Divergence.
CLOZ | Electric and magnetic fiekd parameters using various static Electromagnetic
Laws.
CLO4 | Maxwell's equations for static and time varying Fields.
CLOS | Concept of Uniform Plane waves.
No.of
Content Hours/ RBY
levels

Module-1 & Hours
Coulamby’s Law, Electric Field Intensity and Flux density: Experimental law of L3
Coutomb, Electric field intensity, Fieid due o continuous volume charge
distribution, Field of a Hne charge, Field of sheet of charge & Electric fux
density, (Text-1: 2.1 to 2.5 and 3.1)

Module-2 8 Hours
Gauss’s law and Divergence; Gauss’ faw, Application of Gauss law: Some L3
Symmetrical Charge Distributions, Applications of Gauss Law: Differential
Volume Element, Divergence, Maxwell’s First equation, Vector Operator del &
Divergence theorem. {Text-1. 3.2 t0 3.7)
Energy, Potential and Conductors: Energy expended in moving a point charge
in an electric field, The fine integral, Definition of potential difference and
potential & The potential field of point charge. {Text-1: 4.1 to 4.4)

Module-3 8 Hours,
Steady Magnetic Field: Current and Current density, Continuity of current, L3
Biot-Savari Law, Ampere’s ¢ircuital law, Curl, Stokes’ theorem, Magnetic flux
and magnetic flux density, Scalar and Vector Magnetic Potentials. (Text-1: 5.1,
5.2and 8.1t0&.5)

Maodule-4 8 Hours
Magnetic Forces and Maxwell's Equations: Force on a moving charge, L3
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Module-5 5
Uniform Plane Wave: Wave propagation in free space, Wave propagation in 8 Hours [
Dietectrics, Poynting’s Theorem, Propagation in good conductors: Skin L3 |
effect.{Texi-1: 12.1 %0 12.4) ‘

i

Course Qutcomes: Upon completion of this course, student will be able to:

CO1L | Apply the concept of Coulomb’s Jaw and Electric field Intensity to determine
Electrostatic force and Field.,

CO2 | Apply Guass's law, Divergence and potential to solve problems on various charge
| distributions.

CO3 | Analyze different laws oi Steady magnetic field to solve engineering Problems.

CO4 | Explain magnetic forces and Maxwells equations.
 £O3 | Discuss wave propagation invarious media,

Texthooks:

1. W.H. Hayt and LA. Buck, Engineering Electromagnetics, 7th Edition, Tata McGraw-Hil,
2009,

Refersnce Books:

1. Matthew N O Sadiku, Elements of Llectromagnetics, 4" edition, Oxford University Press,
2007,

2. Edward C. Jordan and Keith G Balmain, Electromagnetic Waves and Radiating Systems, 27¢
edition, Prentice Hall of India, 2002.

3. John Krauss and Daniel A, Fleisch, Electromagnetics with Applications, gth edition, Tata
MeGraw Hill, 1999,

MOOCs

https://nptel.ac.in/noc/courses/nocl8/SEM1/nocl8-eel4

hitps://www.edx.org/course/electricity-and-magnetism-maxwells-equations _

httpsy//www.coursera.org/lecture/electrodynamics-introduction/1-1-introduction-to-

electromagnetism-gilQb

Scheme of Examination:
Semester End Examination (SEE):
SEE Question nanesictn be.set for 100 marks and the marks scored will be proportionately

reduced to 50. There wilt be two fuli questions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full guestions
choosing at least one full guestion from each module.

Continous internal Evatuation (CiER

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of guizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1
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Table 1: Distribution of weightage for CIE & SEE of Regular courses

Low -1: Medium -2: High-3

Component Marks Total Marks
CIE Test-1 4Q
CIE Test-2 40
] R e 50
CIE Test-3 40
Assignments 10
SEE Semester End Examination 50 50
....Grand Total A0
CO-PO and PSO Mapping
CO/PO | POL | PO2 | PO3 | PO4 | POS | PO6 | POY | POS | POO | PO10 | POL1 PO12 | PSO1 | PSU2
o1 3 | 2 - - - - - - 1 -
cQ2 3 2 2 - - - - - 1
COo3 3 2 2 - - - - - - 1
cosa | 3 1 2 | 2 B - . 1 -
COk 3 2 & - - - - - - 1 -
Average | 3 2 2 - - = N N SO
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SEMIESTER — VW
Professional Elective-
Course: Satellite Communication

Course Code 22ECESSD CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
No. of Credits 3 _'_Iggggmipation Hours 03

Course Learning Objectives: Students will be taught;

CLO1 § satellite Orbits and Trajectories,

CL02 | Satellite subsystern and Earth Station.

CLG3 | Multiple Access Techniques and Satellite Link Design Fundamentals.

C!G@ Communication Satellites,

Remote Sensing Sateilites, Weather Forecasting Sateliites and Navigation

-
Clos Satellites. i
Content No. of Hours /
| RBT levels
Module 1 8 Hours
| Sateline Orbits and Trajectories: Definition, Basic Principles, Orbital L2
| parameters, Injection velocity and satellite trajectory, Types of Satellite
I orbits, Orbital perturbations, Satellite stabilization, Orbital effects on
satellite’s perforrance, Eclipses, Look angles: Azimuth angle, Efevation
angle (Text 1:2.1,2.2,2.3,3.3,3.4,3.5,3.6,3.7.1 & 3.7.2}
Module 2 8 Haours
Satellite subsystern: Power supply subsystem, Attitude and Orbit contro), L2
Tracking, Telemetry and command subsystem, Payload.
Earth Station: Types of earth station, Architecture, Design considerations,
Testing, Earth station Hardware, Satellite tracking. (Textl: 4.1, 4.5, 4.6,
4.7,4.8,8.1,8.2,8.3, 84,85 & 8.6)
Module 3 8 Hours
Multiple Access Technigues: Introduction, FDMA, SCPC Systems, MCPC L3
Systems, TDMA, CDMA, SDMA.
Satetlite Link Design Fundamentals: Transmission Eguation, Satellite Ltink
Parameters, Prupagaton cunsiderationsdTextl: 6.1, 6.2, 6.3, 6.4, 6.13,
6.14, 7.1, 7.2 &7.4).
Module 4 8 Hours
Communication Satellites: introduction, Related Applications, Freguency L2

Bands, Payloads, Satellite Vs, Terrestrial Networks, Satellite Telephony,
Sateflite Television, Satellite radio, Regional satellite Systems, National
Sateffite Systems.{Text1: 9.1, 8.3, 9.5, 9.6, 9.7, 9.8, 3.10.2 & 9.10.3).
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Module 5 8 Hours
' Remote Sensing Satellites: Classification of remote sensing systems, L3
orbits, Payloads, Types of images: Image Classification, Interpretation,
Applications.
Weather Forecasting Satellites: Fundamentals, Images, Orbits, Payloads,
Applications.
Navigation Satellites: Development of Satellite Navigation Systems, GPS
system, Applications.(Text1: 10.1, 10.2, 10.7,16.8, 10.9, 10.10, 11.1, 11.3,
12.1,12.2 & 12.8).

Course Qutcomes: Upon completion of this course, student will be able to:
Comprehend the satellite orbits and its trajectories with the definitions of [Jdrr.!!m:‘h:’lb

o1 associated with it.

o2 Describe the electronic hardware systems associated with the satellite subsystem and
| earth station,

03 Compute the satellite link parameters under various propagstion conditions with the

iflustration of multiple access techniques,

CO4 | Discuss different types of communication satellites.

Explain the saiclites used as remote sensing, weather forecasting and Navigational
COL g

satellites.
Textbooks:
1.Anil K. Maini, Varsha Agrawal, Satellite Communications, 1% edition, Witey India Put. Lid.,
2015,

Reference Books:

1. Dennis Roddy, Sateflite Communications, A% Edition, McGraw- Hill International, 2006.

2. Timothy Pratt, Charles Bostian, Jeremy Alinutt, Sate!lite Communications, 2" Edition, Wiley
India Pvi. Ltd , 2017,

Scheme of Examination:

Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proporticnately
reduced to 50. There will be two full questions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full guestions
choosing at least one full question fram each module,

Continuous internal Evaluation (CIE}:

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possibie AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research worly/ group activity/ any other. Typical
Evatuation pattern for regular courses is shown in Table 1
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Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
CIE Test-2 40
ClE 50
Cif Test-3 40
Assignments 10
SFE Semester End Examination 50 50
CO-PO and PSO Mapping
CO/PO | POL1PO2 | PO3 | PO4 | POS | POG | POY | POS | POS | PO10 | PO1L | PO12 | PSO1 | PSO2
o e : o . b - - - s Ph
o2 2 2 2 2 ] i1 - 1 1 2 1
o3 R 1 1 - 1] - - - 1 1
CO4 1 2 2 i i - 1 1 - 1 2 1
OB - - - - - 2 1 i - - - - 3 i
Average | 2 2 2 11 - 1 1 2 - 1 - 1 pi 1
Low-1: Medium-2: High-3
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SEMESTER -V

Course: Research Methodology and IPR

Course Code 22RMIKS7 CIE Marks 50
Hours/Week (L: T: P} 2:2:0 SEE Marks 50
MNo. of Credits 3 Examination Hours 03

Course Objectives:
Te make the student understand the foundations of Ressarch and problem
solution )
cLoz2 Knowled-ge in Research design, Qualitative and Quantitative Research
Knowledge to formulate and derive static and dynamic aero elastic equations of
motion.

CLO4 | To understand the different types of IPR

CLG1

CLo3

Content

Module 1 (08 hours)
RESEARCH METHCDOLOGY: introduction, Meaning of Research, Objectives of Research,
Types of Research, Research Approaches, Significance of Research, Research and Scientific
Method, Research Process, Criteria of Good Research, Problems Encountered by
Researchers in Ingdia.
DEFINING THE RESEARCH PROBLEM: Research Problern, Selecting the Problem, Necessity
of Defining the Problem, Technique Involved in Defining a Problem, An lHustration '

Module 2 {08 hours)

REVIEWING THE LITERATURE: Place of the literature review in research, bringing clarity
and focus to research problem, improving research methedology, broadening knowledge
base in research area, enabling contextual findings, Review of the literature, searching the
existing literature, reviewing the selected literature, developing a theoretical framework,
developing a conceptual framework, writing about the literature reviewed, '
RESEARCH DESIGN: Meaning of Research Design, Need for Research Design, Features of a
Good Design, Important Concepts Relating to Research Design, Different Research Designs,
Basic Principles of Experimental Designs, Important Experimental Designs

Wiodule 3 (08 hours)
DESIGN OF SAMPLE SURVEYS: Design of Sampling: Introduction, Sample Design, Ssmnbng
and Non-Sampling Crrors, Sample Survey versus Census Survey, Types of Sampling Designs.
MEASUREMENT AND SCALING: Qualitative and Quantitative Data,
DATA COLLECTION: Introduction, Experimental and Surveys, Collection of Primary Data,
Collection of Secondary Data, Selection of Appropriate Method for Data Collection, Case
Study Method,

Module 4 {08 hours)
TESTING OF HYPQTHESES: Hypothesis, Basic Concepts Concerning Testing of Hypotheses,
Testing cf Hypothesis, Test Statistics and Critical Region, Critical Vatue and Decision Rule,
Procedure for Hypothesis Testing, Hypothesis Testing for Mean, Proportion, Variance, for
Difference of Two Mean, for Difference of Two Proportions, for Difference of Two
Variances, P-Vaiue approach, Power of Test, Limilations of the Tests of Hypothesis.
INTERPRETATION AND REPORT WRITING: Technigue of Interpretation, Precaulion in
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interpretation, S:gmflcanceofReporthtmgDif{eaent Stepsin W;’iti{l\wg Report, Layout of
the Research Report, Types of Reports, Oral Presentation, Mechanics of Writing a Research
i____i{eport, Precautions for Writing Research Reports.
Module 5 {08 hours)

1N1LLLEC1 UAL PROPERTY: Principles of IPR, Kinds of IPR, Patent- Concepts, Novelty, Utility

Inventiveness/Non-obviousness, Procedure for granting and obtaining patents; Copyright-
conditions for grant of copyright, Copyright in Literary, Dramatic and Musical ,Works, Sound
éRecording, Cinematograph Films, Copyright in Computer Programme, Author Special
Rights, Right of Broadcasting and performers, Trademark Law and Practices - Procedure of
éz'egistration of trademark; Emerging lssues and Challenges;, Few Future Aspects of

tntellectual Property Righits;

Texthook:

i. Business Research Methods — Donald Cooper & Pamela Schindler, TMGH, 9th edition

5. Business Research Methods — Alan Bryman & Emma Bell, Oxford University Press.

3. Kothari, C.R, 1990. Research Methodology: Methods and Technigues. New Age
international. 418p.

4. Lionel Bently., Brad Sherman-intellectual Property Law, 3rd Edition

Reference Books:

1. Garg, B.L, Karadia, R, Agarwal, F, and Agarwal, UK., 2002, An introduction to Research
Methodology, RBSA Publishers.

i &inha, §.C. and Dhiman, AK, 2002, Research Methodology, Ess Css Publications. 2
volumes,

3. Trochim, W.M.K,, 2005. Research Methods: the concise knowledge base, Atomic Dog
Publishing. 270p. o

4. Wadehra, 8.L. 2000. law relating to patents, trademarks, copyright designs and
geographical indications. Universal Law Publishing.

COURSE QUTCOMES:

Upon completion of this course, student will be able to:

- CO 1 Understand the research problem by literature review to solve problems
o2 Develop =killz i gualitative and guantitative data analysis and presentation.
co3 Develop advanced critical thinking skills.

CO 4 Understand to write the repart wntmg and awareness about IPR

Semester End Examination (SEE):

SEE Question paper is to be set far 100 marks and the marks scored will be proportionately
reduced to 50. There will be two fuli guestions {with a maximum of three sub guestions} from
each module carrying 20 marks each. Students sre required to answer any five full guestions
choosing at least one full guestion from each module.

Continuous Internal Fvaluation (CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three tests
is added to test component. CIE is executed by way of quizzes / Alternate Assessment Taols
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(AATs}, and three tests. Some possible AATs: seminar/assignments/ mini-projects/ concept
videos/ partial reproduction of research work/ group activity/ any other,

Typical Evaluation pattern for regular courses is shown in Table 2.

Table 2: Distribution of weightage for CIE & SEE of Regular courses

Companent Marks Total Marks
CIE Test-1 40
CIE Test-2 40
CiE CIE Test-3 40 >0
b Assignments AL
_SEE Semester End Examination 50 50
Grand Total 100
CO PO Mapping
CO/PO PO6G PO8 PO12
o1 3 3 3
o2 3 3 3
CO3 3 3 3
CO4 3 3 3
Average 3 3 3
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SEMESTER ~ V

Course: Environmental Studies

émt‘:ou rse Code 22CIVIK58 CIE Marks 50
% Hours/Week (L: T: P) w 2:0:0 SEE Marks 50
‘\‘0 of Credits 2 Examination Hours 3
l?rerequisites:

Course Objectives: Students will be taught:

CLOL | To understand ecosystem functions and 17 SDG's for sustainable development

| CLOZ | To undersiand advanced energy systems and natural resource management.

To understand global environmental issues, related policies and solutions.

CLO4 | To understand key environmental legislation related to water, air, waste and
environmental protection.

€LOS | To understand e-waste management.

Content No. of
Hours/

RBT leveis

Module 1 - Ecosystem and Sustainability
L & Houre
Ecosystem: Structure of Ecosystem, Types: Forest, Desert, Wetlands, Riverine,

Oceanic ecosystems. Sustainability: 175DG targets and possible actions. Seif- §2
Study Component {(55C): Components of the environment.

Maodule 2 - Natural Resource Management

Natural Resources: Water resourceé — Availability & Quality aspects, Energy:
Different types of energy, Conventional sources & non-conventional sources of 6 Hours
Energy, Solar energy, OTEC Wind £Energy, Hydrogen as an alternative energy
Self-Study Component {SSC): Alternative Energy sources Disaster Management,
Sustainable Mining - case studies and Carbon Trading

LZ

Self-study Component (85C): Alternaiive Energy sources.

Module 3 — Environmental Pollution & Waste Management
& Hours

Environmental Polfution: Environmental Pollution (Sources, impacts, Corrective
and Preventive measures, Relevant Environmental Acts, Case-studies); Water
Pollution, Water borne diseases & water induced diseases, Noise pollution, Soil
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Healiiy Aspects.

Waste Management: Bio-medical Wastes; Solid waste; Hazardous wastes;
Industrial and Municipal Sludge Solid Waste Management , types and sources,
functional elements of SWM, Biomedical Waste Management - 5Sources,

Characteristics

Self-Study Component [SSC): Case studies of air poliution episodes.

Module 4 - Global Envivonmental Issues and Environmental Legislation
Gtlobal Environmental Concerns (Concept, policies and case-studies): Ground
water depletion/recharging, Climate Change; Acid Raing Ozone Depletion;
Radon and Fluoride problem in drinking water; Reseitlement and rehabilitation
of people, Environmental Toxicology
Euvironmental Legislation
Environmental Legisiation: Water Act 1974, Air Act 1981, Lavironmental
Protection Act 1984, Solid Waste Management Rules-2016, L~ Waste
management Rule - 2022, Biomedical Waste management- 2010
Self-Study Component (S8C): Case studies on waste management options

& Hours

L2

"""""" ' Module 5 - E - Waste Management

F - Waste Management: introduction of E- waste; compaosition and generation.
Global context in e~ waste; E-waste pollutants, £ waste hazardous properties,
Effects of poliutant {E- waste) on human health and surrounding environment,
domestic e-waste disposal, Basic principles of E waste management,
Component of £ waste management. E-wasié (Management and Handling)
Rules, 2011; and E-Waste (Management) Rules, 2022 - Salient Features and its
implications.

Self-study Component {55C): E-Waste {Management} Amendment Rules,
2023, 2024

6 Hours

LZ

22CIVK58.1 o , ‘
sustainability challenges and implementing the SDGs.

Analyze ecosystem dynamics to formulate strategies for

22CIVKS8.2 )
strategies.

Evaluate enerpy technologies to design effective resource management

22CIVKS8.3 ‘
strategies.

Evaluate the impacts of pollution to develop effective waste management

2Z2CIVKL 8.4
management,

Evaluate global environmental issues to design solutions for sustainable

y
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22CIVKE8.5

practices.

Z2CIVK58.6 Understand e-waste management in a global scenario.

Sueeested Learning Resources:

Textbooks

I

L

S M Prakash , “Environmenial Studies™ 3rd Eduion, Elite Publishing House,
Mangalore, 2018,
Hester R.E., and Harrison R.M, Electronic Waste Management, Science, 2009.

Reference Books:

FarchBarucha, “Environmental Studies for UG students™, 2004,

Benny Joseph (2003}, “Environmental Studies”, Tata McGraw - Hill Publishing
Company Limited,

R. Rajagopalan, “Environmental Studies- From Crisis to Cure”, 2nd Edition,
Oxford nniversity press, New Delhi, 2013,

Yohri R., E-waste: implications, regulations, and management m India and
current global best practices, TERI Press, New Delhi.

Raman Sivakumar, “Principles of Environmental Science and Engineering”, 2nd
edition, Cengage learning Singapur, 2005,

(. Tyler Miller Ir., *Environmental Science ~ working with the LEarth”, Eleventh
Edition, Thomson Brooks /Cole, 2006

Dr. Pratiba Singh, Dr.Anoop Singh and Dr. PiyushMalaviya, “Text Book of
Environmental and Ecology”, Acme Learning Pvt. Lid. New Delhi,

Web Reference:

}.’

5

hitps://www. hzu.edu.in/bed/E%20V9%208 pdflf

hipsifonlinecourses.npichac.in/noc23 hslsS/preview

hitps://onlinecourses.swavam?2.ac.infcecl9 btd3/preview

hitps://sdgs.un.orgfgoals

htips://kspeb. karnataka. gov.in/waste-management/biomedicaf-waste £ Waste
{iMianagement) Rules, 2022

https://kspch.karnataka.gov.in/sites/default/files/inlinefiles /E%620Waste20%28Manageme
N1%29%20Rutes %2C%202022.pdf ' -

i -
Q\v""
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Scheme of Examination:

Semester End Examination (SEE}):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are reguired to answer any five full guestions
choosing at least one fult guestion from each module.

Continuous Internal Evaluation (CIER

Three Tests are to be conducted for 40 marks each. Average of three test marks will be added
to test component, CIE is executed by way of two quizzes/Alternate Assessment Tools{AAT s},
some possible AAT's: Seminar/ assignments/ mini-projects/ concept videos/ partial
reproduction of research work/ group activity/ any other.

Typical Evaluation pattern is shown in Table 1.

Tahle 1. Distribution of weightage for CIE & SEE of Reguiar courses

Component Marks Total Marks
CIE Test-1 40 |
CIE Test-2 40
CIE CIE Test-3 A 50
Average of CIE 40
Quiz 1/AAT 0%
Quiz 2/AAT o
SEE Semester End Examination 100 50
Grand Total 0o
Understand e-waste management in a global scenario.
CO/PO Mapping
o N s Ty W r~ ool = g9 19 8 ~ pY
co/pPo 9 I Il e A B
22CIVK58.1 2 R N e 2 3
22CIVKS8.2 2 2] 2 1 311 1 3
22CIVKSE.3 2 2 2 1 311 4
22CIVKS8.4 242 2 1 311 1 2
| 22CIVKS8.5 1 21 212 1 2 |1 1] 2
22UIVKER.6 2 2 ) 1 2 2 1 2 2
Average 1.7 2 1 18] 2 1.16 | 23 |1 1.25 1|23
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SEMESTER — Vi

Course: Embedded Systems

Course Code 22ECE61 CIE Marks 50
Hours/Weel (L: T: P} 3:0:0 SEE Marks 50
No. of Credits 4 Examination Hours | 03

Course Learning Objectives: Students will be taught;

CLo1 | The requirements af an Embedded system.
CLeZ? | ARMY architecture and branching instructions.
€LO3 | Programming using ARM and THUMB instruction set.
CLO4 | Programming to handle an exception and interrupts.
CLO% | Creating task and scheduling them in real time operating sy%tem

Contemt ! No. of Hours/
RBT jevels
Module 1 8 Hours
*ntroduction to Embedded Systems: Embedded system vs General computing L3
systemm, characteristics of an embedded system, gquality atiributes of
embedded systern, core of embedded system, memory, sensors and actuators,
communication  interfaces, Embedded firmware design  approaches,
ambedded firmware development languages, (Text 1)
Module 2 R Hours
ARR7 Processor Fundamentals: ARM Architecture, Registers, current program L3
status regisier, pipeline, exceptions, interrupts and vector {able, core
axtensions. Introduction to ARM Instruction Set: Data Processing instructions,
Branch Instructions. {Text 1)
Module 3 & Hours
Introduction to ARM7 instruction Set; Load Store Instructions, Software 3
Interrupt Instruction, Program Status Register Instructions, Loading Constants,
and Conditional Execution.
introduction to the THUMB Instruction set: Thurmb register usage, ARM7 ~
Thumb Interworking, other branch instructions, Data Processing Instructions,
Single regisier load -Sice insbructions, Mulliple register Load Store
instructions, Stack instructions, and Software Interrupt Instruction. {Text 1)
Maodule 4 8 Hours
interrupts & Exception Handling in ARMT7: Lxception Handling interrupts,
Interrupt handling schemes, Design of system using GPIO's (LCD interface, 4 x L3
4 Keypad), Timers, {Text 1 and Ref.2)
Miotule 5 8 Hours
Embedded/Real Time Operating System Concepts: A Task, process and 13
threads, muitiprocessing  and  Multitasking, Task  Scheduling, Task
Communication. (Text 2}
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Practical Component of {PC

sk Experiments ' RBT leveis
No.

ARM Assembly programming

1. | Write an assembly fanguage program to evaluate the following
iy Bata transfer Instructions L3
i}  Conditional Instructions

2. | Write an assembly language program to evaluate the following

i) Arithmetic Instructions 13
i} Shift and Rotate instructions

Interfacing Programming
Conduct the following experiments on an ARM evaluation board using evaluation version of

Ermbedded 'C’ and Keil uVision-4 tool/compiler,

3. | Write an embedded C program to Display “Hello World” message using 2
internal UART.

4. | Write an embedded C pmgram to Interface a Stepper motor and rofate it 3
in clockwise and anti-cloclwise direction.

5. | Write an embedded C program to Interface a DAC and generste Triangular 3

and Sguare waveforms.

6. | Write an embedded C prog?am%olnterfaw a 4x4 keyboard and display the L2
key code on an 1.CD.

7. | Write an embedded C program o Demonstrate the use -7 aiv external 3
interrupt to toggle an LED On/Off.

8. | Write an embedded C program to Interface a dc motor and control its 3
speed.

9. | Write an embedded C program to Interface a simpie Switch and display its (3
status through Relay, Buzzer and 1£D,

10.] Write an embedded C program to measure Ambient temperature using a '3
sensor and SPLADC IC

COURSE QUTCOMES: Upon completion of this course, student will be able to;

COL | Explain the Embedded systeny and its requirements.

CO2 | Describe the ARMY7 architecture, data processing and Branching Instruction,

CO3 | Write program using ARM and Thumb instruction set.

CO4 | Analyze the interrupts and write a program for Exception handiing in ARM7.

CO5 | Explain the need of real time operating system for embedded system applications,

Textbooks:

2. Shibu K V, Introduction to Embedded Systems, 2™ edition, McGraw Hilt Education, 2009.
Reference books:

1. K. V. K. K Prasad, Fmbedded Real-Time Systems: Concepts, Design & Programming,

Dreamtech Press, 2005,
2. htipsy//www.electronicwings.com/sensors-modules
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Scheme of Evaluation: {integrated courses)

Semester End Examination (SEEL

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately reduced
to 50. There will be two full questions (with a maximum of four sub questions) from each module
carrying 20 marks each. Students are required to answer any five full questions choosing at least one
full question from each module.

The laboratory assessment would be restricted to only the CIE evaluation,

Cantinuous internal Evaluation (CIE]:

Three Tests are to be conducted for 40 marks each, The average of the three tests are taken for
computation of CIE on a scale of 30, the CiE would aiso include laboratory evaluation for 20 marks,
The labaratory marks of 20 would comprise of 10 marks for regutar laboratory assessment to include
lab recard and observation. 10 marks would be exchusive for laboratory internal assessment test to be
conducted at the end of the semester.

Typical Evaluation pattern for integrated courses is shown in the Table-1

Table-1: Distribution of weightage for CIE & SEE of integrated courses

Component Marks | Total Marks

CIE Test-1 30
CIE Test-2 30

CiE CIE Test-3 30 50
Laboratory 20

SEE | Semester £nd 100 50

Examination
Grand Total 100

CO-PO and PSO mapping

COs POL | POZ | PO3 | POA | POS | PO6 | PO7 | POB | PO9 | POLG | PO1L | POL2 | PS0O1 | PSO2
CO1 2 2 1 2 2 2 2 3 2
coz2 1 1 1 2 2 1 2 2
Co3 1 1 1 2 2 1 2 2
CO4 1 1 2 2 1 2 2
CO5 1 2 2 2
Average 1 1 1 ? ? 2 2 2 pd 2 2

Low-1: Medium-2; High-3
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SEMESTER ~Wi

Course: CMOS VLSI Design

Course Code 22ECEG2 CIE Marks 50
Hours/Weelk {L: T: P} 3:2:0 SEE Marks 50
No, of Credits 4 Examination Hours 03

Prereguisites: Analog Electronic Circuits and Design and Analysis of Digitai Circuits

Course Learning Objectives: Studentis will be taught;

CLO1 | MOS transistor theory and CMOS logic,

CLO2 | Fabrication process and MOS dircuit design process.

: C1L.O3 | Basic circuit concepts and scaling of MOS circuits.

CLO4 | Subsystem design process with an illustration.

CLOG | Semiconductor memaries, system timings, testing, debugging and verification

methods.

Content

Ne. of Hours /

Memory, Registers and Aspects of systern Timing: System Timing
Considerations, commonly used Storage/Memory elements (Text 1: 9.1,
9.2},

Testing, Debugging and Verification: introduction: Logic Verification,
Manufacturing Test Principles, Design for testability, Boundary Scan {Text
2:15.1.1, 15.5, 15.6, 15.7).

RBT levels

wodule-1 _ 8 Hours
introduction: A Brief History, CMOS Logic, MOS Transistor Theory, Long i2, L3
Channel -V Characteristics, Non- ideal -V Effects, DC Transfer
Characteristics. (Text2:1.1,1.4,2.3,2.2, 2.4 & 2.5).

Module-2 8 Hours
Fabrication: nMOS Fabrication, CMOS Fabrication-P-well process and N- 12,13
well process.
MOS Design Processes: MOS Layers, Stick Diagrams: nMOS Design style,
CMOS Design style, Design Rules and Layout. {Text 10 1.7, 1.8.1, 1.8.2, 3.1
to 3.3).

Module-3 8 Hours
Basic Circuit Concepts: Sheet Resistance, Sheet resistance concept b2, 13
applied to MOS transistors and inverters, Area Capacitances of Layers,
Standard Unit of Capacitance, Some Area Capacitance Calculations, Delay
Unit, Inverter Delays, Driving Large Capacitive Loads, Propagation Delays.
Scaling of MOS Circuits: Scaling Models & Scaling Factors for Device
Parameters. (Text 1: 4.1 10 4.9, 5.1, 5.2).

Module-4 8 Hours
Subsystem Design and Layout: Some Architectural issues, Switch Logic, L2, L3
Gate (restoring) Logic, A parity generator, Multiplexers {Data seleciors),
Design of 4-bit shifter,
lustration of the Besign Processes: Some observations on the design
nrocess, Design of an AL Subsystem, {Text 1:6.1106.3,6.4.1,6.4.3,7.2.2,
8.1, 8.3}

Module-5 8 Hours

LE2, 13
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Course Qutcomes: Upon completion of this course, student will be ahie to:

('_‘.C)__"}M_\_Mf Demonstrate the concepts of MOS transistor theory, CMOS fabrication flow.
CO2 | Analyze MOS Circuit Design Processes, Circuit Characterization and Performance
Estimation.

CO3 | pustrate the scaling of MOS drcuits and know the Subsystem Design Pracess.

CO4 | Design of Combinational and Sequential Circuits. )
CO5 | Explain the Memory, registers, system fiming and testability adapted in VLSI
Design.

Texthooks:
1. bouglas A Pucknell and Kamran Eshaghian, Basic VLS Design, 3™ Edition, Eastern
Economy Edition 2006.
2. Neil H. E. Weste, David Barris and Ayan Banerjee, CMOS VLSI Design- A Circuits and
Systems Perspective, 4™ Edition, Pearson Education 2011.
Reference Books: '
1. Adel Sedra and K. C. Smith, Microelectronics Circuits Theory and Applications, 7th
Edition, Oxford University Press, International Version, 2009.
2. Behzad Razavi, Design of Analog CMOS Integrated Circuits, McGraw Hill Education
{India) Private Limited, 2007. :
Z. Sung Mo Kang and Yosuf Lehlebici, CMOS Digital Inmtegrated Circuits: Analysis and
Design, 3% £dition, McGraw Hill Education {India) Private Limited,

MOOCs:
https.//www.ycutube.com/watchrv=sV2xT-WCSS
htps://www.youtube.com/watch?v=faitvVOOCe-s
https://www.youtube.com/watch?v=arut8G4£go0
https://www.youtube,com/watch?v=yyliRphXlg4
htps://www.youtuba.com/watch?v=egfHY-NOL&Y

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50, There will be two full guestions (with a maximum of three sub questions} from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each module,

Continuous Internal Evaluation {CIE}):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternaic Assessment
Tools (AATS), and three tests. Some possibie AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Fvaluation pattern for regular courses is shown in Table 1.
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Component Marks Total Marks
CIE Tesi-1 40
CIE Test-2 40
CIE 50
CIE Test-3 40
Assignments i0
SEE Semester End Examination 50 50
Grand Total 100
CO-PO and PSO Mapping
o ] o b mltw a5 8 818
O 1212121828 S 2|2l olololygig
_Col 3 3 - 1 1 - - 2 2 2
o2 3 3 - 1 - 2 2 2 2
o3 3 3 - 11 - - 2 2 2 2
o4 3 3 ! - - - il 212 02
o5 3 3 1 1 - - 2 2 2 2
Average ! 3 3 1 1 - 2 2 2 2

Low-1: Medium-2: High
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SEMIESTER — Vi
Professional Elective — (I

Lourse: Digital Image Processing

: Course Code 22ECEG3A CIE Marks 50
Hours/Weei (L: T: P} 3:0:2 SEE Marks 50
No. of Credits 4 Examination Hours 03

Course Learning Objectives: Students will be taught,

CLO1 | Fundamentals of digital image Processing.

CLO2 | trage transforms used in digital image processing.

CLO3 | Image enhancement technigues used in Digital image processing,

CLO4 | Image restoration techniques and methods used in digital image processing.

1 £105 | Morphological operations used in digital image processing,

Mo, of Hours/

2% Content RET levels
| Module 1 8 Hours
introduction: What is Digital Image Processing? Origins of Digital Image L3
Processing, Examples of fields that use Digital image processing,

! Fundamental Steps in Digital image Processing, Components of an Image

| Processing System, Clements of Visual Perception, Light and Electromagnetic

| bpactrum, Image Sensing and Acquisition. {Text1: 1.1 10 1.5 and 2.1 to 2.3)

Vodule 2 8 Hours
Image Sampling and Quantization, Some Basic Relationships Between Pixels, L3
Some Basic Intensity Transformation Functions, Histogram Processing,

: Fundamentals of Spatial Filtering, Smoothing Spatial Filters, Sharpening
| Spatial Filters. {Textl: 2.4, 2.5 and 3.2 to 3.6)

Module 3 8 Hours
Filtering in the Frequency Domain: Basics of Filtering in the Frequency 13
Domain, image smoothing using frequency domain filters, Image Sharpening
_Using Frequency Domain Filters, Selective Filtering. {Text1: 4.7 to 4.10)

Moduie 4 8 Hours
image Restoration and Reconstruction: A mode! of image degradation and L3
restoration process,.MNoise models, Restoration in the Presence of Noise Only
using Spatial Filtering and Frequenry Pomain Eiltering, Linear, Position-
invariant degradations, Fstimating the Degradation Function, Inverse
Filtering, Minimum Mean Square Error (Wiener) Filtering, Constrained Least
Squares Filtering. {Text1: 5.1 t0 5.9)

Module 5 8 Howurs
Color image Brocessing: Color Fundamentals, Color Models, Pseudo color L3

Image Processing. {Text1: 6.1 t0 6.3)
Morphological Image Processing: Preliminaries, Erosion and Dilation,
Gpening and Closing. {(Text1: 9.1 to 9.3} '

[:E
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Course Outcomes: Upon completion of this course, student will be able to:

COIL | Explain the fundamental processing steps and components of image processing.,
CO2 Hiustrate image digifization, basic relationships between pixe['s and processing in Spatial
- domain.
m_f:OS Apply image processing techniques in both the frequency domains.
"\'C04 Analyze image restoration techniques in both spatial and frequency domains. '
QOG ______ Explain the concept of colour image processing and morphological mage processing.

Text Book:

1. Digital lmage Processing- Rafel C Gonzalez and Richard E. Woods, PH! 3rd Edition 2010.

Beference Books:

1. S.Jayaraman, S. Esakkirajan and 7. Veerakumar, Digital image Processing Tata
McGrawHili 2014,
2. AK. Jain, Fundamentals of Digital image Processing, Pearsan 2004,

Scheme of Examination:
Semester End Examination (SEE]

SEE Guestion paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of three suls questions) from
each module carrying 20 marks each, Students are required 1o answer any five full questions
choosing at least one full question from each module.

Continuous Internal Evaluation (CIEY:

Three Tests are to be conducted for 40 marks each. Average of Marks scored in ail three
tests is added to test component. CIE is executed by way of guizzes / Alternate Assessment
Tools (AATs), and three tests. Same possible AATs: Seminar/z signments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity,/ any other, Typical

Fyvaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
cle CIE Test-2 40 50
CIE Test-3 40
Assignments 10
SEE Semaester End Examination 160 50
Grand Total 100
CG-PO and PSO Mapping
CO/PO | POL | PO2 | PO3 | PO4 | POS | POG | PO7 | PO | POY | POL0 | POLL [ PO12 | PSOT | PSO2
co?2 1 1 . ) - ) ) . _ A ; . - 1
Co3 3 1 2 - - . - - ] - . 1 i -
co4 2 011 -] - N - - - i
Co5 2 - 2 - - - - - 1 1 - 1 1
Average | 2 1 2 - B, - 1 1 1 1 i
Low-1: Medium-2; High-3
a0
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SEMIESTER Vi
Professional Elective-i
Course: Machine Learning with Python

| Course Code 22ECEG3B CIE Marks 50
| Hours/Week (L: T: P} 3:0:0 SEE Marks 50
| No. of Credits 3 Examination Hours 03
Prerequisitcs:
Course Objectives: Students will be taught;
CLO1 Machine tearning concepts and pm“blems relevant to machine learning.
CLO2 Representation of Decision Tree for the decision lea mirig probiem. -
CLOR Neural Networks applications in machine learning,
CLO4 Bayes classifier and K NN algorithm.
;'CI..Of} Statistical analysis of machinewf'éaming problems,
No. of Hours /
Content RET levels
Moduie 1 8 Hours
Introduction: Wel! nosed learning problems, Designing a Learning System, £1, 12
frespective and 1ssues in Machine Leaming,
Concept Learning: Concept Learning Task, Concept Learning as search, Find S
algarithm, Vector space, Candidate Elisnination algorithm.
Python programs using NumPy, and Matplotlib. {Text-1:1.1to 1.3, 2.2 t0 2.5)
Module 2 8 Hours
Decision Tree Learning: Decision Tree representation, Appropriate problems for £2,L3
decision learning Basic Decision tree algorithm, hypothesis space search in
decision tree learning, issues in decision tree learning.. Python programs on
Decision tree. {Text-1:3.2 to 3.5 & 3.7)
Module 3 8 Hours
Artificial Neural Networks: Introduction, Neural Network Representation, L1, L2
Appropriate problems, Perceptrons, Back Propagation algorithm. Numerical,
Examples, Python Examples on ANN. {Text-1: 4.1, 4.2, 4.3, 4.4, 4.5 & 4.6)
Mearbizla 4 8 Hours
Bayesian Learning: introduction, Bayes Theorem, Bayes and Concept Learning, £2, 13
ML and LS error hypothesis, ML for predicting probabilities, ML for predicting
probabilities Naive Bayes classifier, Bayesian belief networks. Numerical
examples. Python examples on Naive Bayes Classifier. (Text-1:6.1t0 6.5, 6.9 &
6.11}
NModule 5 d Hours
instance Based Learning: Introdisction, k-nearest neighbor learning, locally L2, 13
weighted regression, radial basis function, Numerical examplos on KNN, Python -
programs on KNN. (Text 1:8.1 to 8.4)
Reinforcement Learning: introduction, Learning Task, Q- Learning: Q learning
Algorithm.(Text 1:13.3 to 13.3)
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Course Qutcomes: Upen completion of this course, student will be able to:

CO1 | Understand the design of Learning System and Python Libraries used in Machine
Learning.

€02 | Interpret the appropriate problems for Decision Tree Learning and solve with Python
Programming.

CO3 | Describe the Artificial Neural Networks, Perceptrons and Back Propagation Algorithm.,

CO4 | Apply theory of probability to concept learning and Bayes Classifier.

CO5 1 Analyze Instance Based Learning and Reinforcement Learning,.

TextBook:

1. Tom M. Mitchell, Machine Learning India Edition, McGraw Hill Education, 2013

Reference Books;

1. Anuradha Srinivasaraghavan and Vincy Joseph, Machine Learning, 2020, Wiicy,

2. Aurelien Geron, Hands-on Machine Learning with Scikit-Learn and Tensor Flow, CVREILLY,
2017 Edition. _

3. Fabio Nelli, Python Data Analytics, with Pandas, NumPy and Matplotlib — Second Edition,
2018,

Scheme of Examination:

Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately

reduced to 50. There will be two full guestions {with a maximum of three sub questions) from

each module carrying 20 marks each. Students are required to answer any five full questions

choosing at least one full question from each module.

Continuous Internal Evaluation {CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in alf three

tests Is added to test component. CIiE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projecis/
concept videos/ partial reproduction of research work/ group activity/ any other.
The Evaluation pattern for reguiar courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Tesi-1 40
CIE Test-2 ]
CiE CIE Test-3 40 >0
Assignments 10
SEE Semester End Examination | 50 50
- Grand Total 100

i
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. €O-PO and PSO Mapping
co/Po | Po1| PO2 | PO3 | PO4 | POS | POG | PO7 | POR | POS | PO1O | PO11 | PO12 | PSOL | PSO2
s : : : e v S : :
T g 5 : e S ; i
cos 13 1 1 - . 2 1 1
CO4 2 z 1 . - 2 1 1
Co5 2 yi 1 - - 1 1 1
Average | 2 2 1 - - 2 1 1

Low-1: Medium-2; High-3
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SEMESTER - Vi
Course: Information Theory and Coding

[ Course Code 22ECE63C CIE Marks 50
| Hours/Week {L.T:P) 3:0:0 SEE Marks 50
No. of Credits 3 Examination Hours 03

Prerequisites: Communication syste}ns
Course Learning Objectives: Students wilt be taughty;

spources

CLO1 | information content and its measurement of both independent and dependent

:CLO:Z Source encoding algorithms and its properties

CLO3 | Communication channel and different Entropies associated with channels

€Lo4 | Error control coding

CLOS | Convolution encodirrg“gigo rithm for error detection and correction.

Content

RET levels

Muodule-1
Information Theory: Intreduction, Measure of information, infarmation
content of message, Average Information content of symbols in Long
independent sequences, Average Information content of symbols in tong
dependent sequences, Markov Statistical Mode! for information Sources,
Entropy and Information rate of Markoff Sources, Extension of Discrete
memoryless source. {Text 1)

8 Hours
L3

Moduie-2
Source Coding: Encoding of the Source Duiput, Shannon’s Encoding
algorithm, Shannon Fano algorithm, Huffman coding, Source coding
theorem, prefix codes, Kraft McMillan Inequality properties {KMi)
JArithmetic Coding, Lempel — Ziv Algorithm. {Text 1)

8 Hours
13

Module-3
Information Channels: Communication Channels, Discrete Communication
channels, Channel Matrix, loint Probability Matrix (JPM), System Entropies,
Mutual information, Channel Capacity, Channel capacity of Binary
Symmetric Channel, Binary Erasure Channel, Capacity calculation using
Muroga’s method,
Continuous Channels, Shannon Hartley faw and its Implications, (Text 1}.

8 Hours
13

Muodule-4

Error Contrel Ceding: introduction, Examples of Error control coding,
methods of Controlling Errors, Types of Errors, types of Codes. Linear Block
Codes- matrix description of Linear Block Codes, Error detection and
Correction capabilities of Linear Block Codes, Single error correction
Hamming code. Binary Cyclic Codes- Algebraic Structure of Cyclic Codes,
Encoding using an {n-k) Bit Shift register, Syndrome Calculation, Error
Detection and Correction {Text- 1).

8 Hours
£3

Module-5
Convolution Codes; Convolution tncoder, Time and Transform domain
approach, code tree, Trellis and state diagram, Viterbi Algorithm, BCH and
Golay codes. {Text-2)

8 Hours
13

L
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Course Outcornes: Upon completion of this course, student will be able to:

CO1 | Explain concept of Dependent & Independent Source, measure of information,
Entropy, Rate of Information and Order of a source

CO2 | Obtain the code words for the information content using Encoding Algorithms
CO3 | Compute systemn entropies, mutual information and capacity of a Channels.

coa | Analyze the code words of a k- bit messages using Linear block codes and Cyclic codes.
CO5 | Compute the output for the given input sequences using time and transform domain
approach.

Text Books:

1. K. Sam Shanmugam, Digital and Analog communication systems, John Wiley India Pvt. Ltd,
1996,

2. Bernard Sklar, Digital communication Fundamentals and Applications, Pearson Education
Pvt, Lid, 2003

Reference Books:

i. Shmon Haykin, Digital communication, John Wiley India Pvt. {td, 2008

2. 1 Das, S. K. Mullick and P. K. Chatferjee, Principles of Digitat Communication, Wiley, 19806

3. HariBhat and Ganesh Rao, Information Theory and Coding, Cengage, 2017,

4, Todd K Moon, Errer Carrection Coding, Wiley Sid. Edition, 2006

Scheme of Examination:

semester End Examination (SEEj:
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced o 50, There wiil be two fult questions {with 2 maximum of three sub guestions} from
each module carrying 20 marks each. Students are required fo answer any five full questions
choosing at least one full question from each module.
Continuous Internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATS), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Tabie 1: Distribution of weightage for CIE & SEE of Regular courses.

_______ Comgonent Marks Total Marks
CIE Terex 2 L a0
CiE CIE Test-2 O I . 50
CIE Test-3 40
Assignments 10
SEE Semester End Examination 50 50
Grand Total 100

45




CO/PO

Q1

CO1

02

€03

o4

3

CO5

hal Aol Ll Aol A A

3

s

Low-1: Medium-2:

U COPO and PSO Ma pping

PO3
P04
POS
P0G
P07
PO

1

PO11

PO12

PSO1L

PSO2

1

3




SEMESTER — V!
Professional Electives-Ui
Course: Microwave and Radar

Course Code 22ECEG3D CIt Marks 50
Hours/Week [L: T: P) 3:0:0 SEE Marks 50
No. of Crediis 3 Examination Hours 03

Course Learning Objactives: Students will be taught.

CLO1 | High frequency microwave lines.

CLO2 | Microwave diodes and operation.

CLO3 | Microwave networks and passive devices.

CLO4 | Radar fundamentals and analyze the radar signals.

CLOS | Various technologies invoived in the design of radar transmitters and recelivers.

Coiitent

Maodule 1
Nicrowave transmission lines: Introduction, transmission lines equations and
salutions, reflection and transmission coefficients, standing waves and SWR, line
impedance and line admitiance. Smith chart, impedance matching using single stubs,
Microwave coaxial connectors. {Text-1: 3.1-3.5 & 3.7)

levels

No. of
Hours/RBT

St
L2

Miodule 2
Microwave diodes: Transfer electron devices: Introduction, GUNN effect diodes —
CaAs diode, RWH theory, Modes of operation, Avalanche transit time devices: READ
diode, IMPATT diode, BARITT diode, Parametric amplifiers Other dicdes: PiN dicdes,
Schottky barrier diodes(Text-1: 10.1-10.8)

& Hours
L3

Module 3
Microwave network theory: Microwave network theory and passive devices.
Symmetrical Z and Y parameters, for reciprocal Networks, S matrix representation of
multt-port networks.
Microwave passive devices: Microwdve passive devices, Coaxial connectors and
adapters, Phase shifters, Attenuators, Waveguide Tees, Magic tees. {Text-1: 6.1-6.4)

& Hours
i3

Module 4

Basics of Radar: Introduction, Maximum Unambiguous Range, Simple form of Radar
£guation, Radar Block Diagram and Operation, Radar Frequencies and Applications,
Prediction of Range Performance, Minimum Detectable Signal, Receiver Noise,
iModified Radar Range Eguation, lHustrative Probiems.  Radar Equation:  SNR,
Envelope Detector, Faise Alarm Time and Probability, Integration of Radar Pulses,
Radar Cross Section of Targets {simple targets —~ sphere, cone-sphere {Text-2; 1.1-1.4,
1.6,2.1-2.3 & 2.5-2.7)

8 Hours
e
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Module 5
CW and Frequency Modulated Radar: Doppler Effect, CW Radar ~ Block Diagram,
Isolation between Transmitier and Receiver, Non-zero IF Receiver, Receiver
Bandwidth Requirements, Applications of CW radar, Hiustrative Problems.Fivi-
CW Radar, Range and Doppler Measurement, Block Diagram and Characteristics
(Approaching/ Receding Targets), FM-CW altimeter, Multiple Freguency CW Radar.
(Text-2:3.1-3.3 & 3.5)

8 Hours
3

Course Outcomes: Upon completion of this course, student will be able to;

CO1 | Understand the waorking principles of high frequency transmission lines.

CO2 | Discuss the working principles of microwave diodes.

CO3 | Explain the microwave passive devices and networl theory.

CO4 | biscuss the radar fundamentals and radar signals,

CO5 | Explain the working principle of pulse Doppler radore, theh applications and limitations,

Texthooks:

1. Annapurna Das, Sisir K Das, Microwave Engineering, 2™ Edition, TMH Edition, 2008,

2. Merrill |, Skelnik, introduction to Radar Systems, 2nd Edition, TMH Special indian
Edition, 2007,
Reference Books:

1. Byron Edde, Radar Principais Technology Applications,3™ Edition, Pearson Edacation,

2004,
2. Peebles, Ir., Radar Principles, 37 Edition, P.Z.Wiley, 1998,
Scheme of Examination:
Semester End Examination (SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maxiriaim of three sub gquestions) from
each module carrying 20 marks each. Students are required to answer any five full questions

choosing at least one full question from each module.
Continuous internal Evaluation {ClE}:

Three Tests are to he conducted for 40 marks each, Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools (AATs), and three tests. Some possibie AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical

Evaluation pattern for regular courses is shown in Table 1
Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
Marks
Cif Test-1 1]
© O CIE Test-2 C A0
50
CIE CIE Test-3 490
Assignments 10
SEE semester End Examination 50 50
Grand Total 100
W
\Q\/"
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CO-PO and PSO Mapping

~ || m | s imlel~o]la] o040 N o
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2 | 2] - - 114 2
2 |2 - - 11 2
L LD 2 1.2 [ SR I
Average | 2 | 2 | - o 111§ 2

Low-1: Medium-2: High-3




SEMESTER - Vi
[Open Electives-l other than ECE students)
Course: Electronic Communication Systems

Course Code 22ECEG4A CIE Marks 50
Hours/Week (L: T: P} 3:0:0 SEE Marks 50
No. of Credits 3 Examination Hours 03

Course Learning Objectives Students will be taught;

CLOL Fssential elements of an electronic communications.

CLO2  lAmplitude, Frequency & Phase modulations and Amplitude demodulation.

CLO3  |Rasics of sampling and guantization.

104 Warious digital modulation schemes and Source and Channel Coding techniques.

CLO%  Principles of wireless communications system,

No. of Hours /

communications, Advantages of wireless communication, disadvantages
nf wireless communications, wireless network generations, Comparison of]

Content RBT Level

Module -1 2 Hours
introduction to Electronic Comymunications: Historical perspective, )
Electromagnetic freguency spectrum, signal and its representation,
Flements of electronic communications system, primary communication
resources, signal transmission concepts, Analog and digital transmission,
Modulation, Concept of frequency translation, Signal radiation and
nropagation. {Text 1: 1.1 t01.10)

Madule 2 8 Hours
Noise: Classification and source of noise {Text1:3.1} L2
Amplitude Modulation Techniques: Types of analog moduiation, Principie
of amplitude modulation, AM power distribution, Limitations of AM
Analog Transmission and Reception: AM Radio transmitters, AM Radio
Receivers, {Text 1:3.1,4.1,4.2,4.4,4.6,6.18&6.2)

Module -3 & Hours
Sampling Theorem and pulse Modulation Technigues: Digital Versusg e
Analog Transmissions, Sampling Theorem, Classification of puise
modulation techniques, PAM, PWM, PPM, PCM. (Text 1: 7.2 to 7.6)
Module -4 8 Hours
Digital Modulation Yechniques: Types of digital Modulation, ASK, FSK, PSK, L2
(PSK.
Source and Channel Coding: Objective of source coding, source coding
technigue, Shannon’s source coding theorem, need of channel coding,
Channe! cading theorem, error control and coding. ({Text 1:9.110 5.5, 11.1
to 11.3, 11.8, 11.9 &11.12)

Module -5 & Hours
Evolution of wireless communication systems: Brief History of wirelesg L2
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wireless systems, Evolution of next generation networks, Applications of
wirefess communication,

Principles of Celiular Communications: Cellular terminology, Cell structure
and Cluster, Frequency reuse concept, Cluster size and system capacity,
Method of locating cochannel cells and Freguency reuse distance. (Text 2:
1.1t01.7,4.1t0 4.7)

Course Dutcomes: Upon compietion of this course, student will be able to;
CO1  Describe operation of communication systems,

CO2  Explain the technigues of Amplitude and Angfe modulation.

C03  |[Describe the concept of sampling and quantization.

CO4  Explain the concepts of different digital modulation techniguis,
CO5  [Describe the principles of wireless communications system.

Text books:

I. T L Singal, Analog and Digitai Communications McGraw Hill Education {India) Private
Limited, 1% Edition, 2012.

Reference Books:

1. B. P. Lathi, Modern Digital and Analog Communication Systems Oxford University Press,
4th Edition, 2010,

2. R.P. Singh and S. Sapre, Communication Systems: Analog and Digital, TMH, 2nd edition,
2007,

3. Gray J Mullety, Introduction to Wireless Telecommunicatisns systems and Networks
Cengage learning, 1% Editicn, 2006,

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full guestions {with a maximum of three sub guestions) from
each module carrying 20 marks each, Students are required to answer any five full questions
choosing at least ene full question from each modute.

Continuous internal Evaluation [CIE):
Three Tests are t¢ be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CiE is executed by way of yuizzes / Aliernate Assessment
Tools {AATs), and three tests. Some possikle AATS: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regufar courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Totat Marks
CIE Test-1 40
. CIE Test-2 40
CIE Cit Test-3 40 50
Assignments 10
SCE semester End Examination 50 50
Grand Total 100
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CO-PG and PSO Mapping
POZ | PO3 | PO4 | POS | PO6 | PO7 | POB | POS | POLG | PO11 | POL2 | PSO1 | PS0O2

3 | 2 |1 - |- - - - 7 1

3 2 1 - - - - - - - 2 1

3 2 1 - - - - - - 2 1

3 2 1 “ - - - . 2 1

o5 [ 3 [ 2] 1 - : R . i 5 3
Averagel 3 Z 1 - - - - - - - 1 1
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SEMESTER -Vi
(Open Electives-l other than ECE students}
Course: Micro Electro Mechanical Systems

Course Learning Objectives: Students will be taught;

Course Code 2ZECEGAB CIE Marks 50

Hours/Weel {L: T: P) 3:0:0 SEE Marks 50

No. of Credits R Examination Hours 03
Brevequisites: Dasic Electranics, Elements Mechanical Engineering, Basic concepts of Physics.

Microsystems and applications.

Working principles of MEMS devices.

Microsystem design and fabrication.

Scaling in Electrostatic Forces and Electromagnetic Force,

Micro manufacturing technigues.

Content

No. of Hours /
RBT ievels

module~1
Overview of MEMS and Microsystems: MEMS and Microsystem, Typical
MEMS and Microsysterns  Products, Evolution of Microfabrication,
Microsystems and  Microelectronics, Multidisciplinary Nature  of
ngicrosystems, Miniaturization.  Applications of Micro  systems  in
Automotive industry, Applications of Microsystems in other industries.
(Text-1:1.1,1.2,1.3,1.4,1.5,1.6,1.7 & 1.8}

& Hours
L2

Module-2

Working Principles of WMicrosystems: Introduction,
Biomedical sensors & Biosensors, Chemical sensors, Optical sensors,
Pressure sensor and Thermal sensors. Microactuation- Actuation using
thermal force, shape memory alloys, piezoelectric crystais and electrostatic
force, MEMS with Microactuators- Microgippers, Micromotors and
Micropumps. Microaccelerometers, Microftuidics. (Text-1: 2.1, 2.2, 2.2.2,
2.2.3,2.2.4,225,22,6,2.3,2.3.1,232,2.3.3,234,2.4,24.1,2.4.2,2.4.4,
2.5,2.6)

MiCcrosensors-

8 Hours
L3

Module-3

Engineering Science for Microsystems Design and Fabrication:
introduction, lons and lonization, Molecular Theory of Maiter and Inter-
Molecular Forces, Plasma Physics, Flectrochemistry-Electrolysis, (Text 1t
3.1,3.3, 34,37, 3.8 381

Engineering Mechanics for Microsystems Desigm Introduction, Static
Bending of Thin Plates, Overview on Finite Element Stress Analysis. (Text-1:
4.1, 4.2 & 4.7)

8 Haours
13

Moduie-4
Scaling Laws in Miniaturization: Introduction, scaling in Geometry, scaling
in Rigid-Body Dynamics-scaling in dynamic force, trimmer force scaling
vector. Scaling in Electrostatic Forces, scaling in Electromagnetic Force,
scaling in Electricity, scaling in Fluid Mechanics, scaling in Heat Transfer-
scaling in heat conduction and scaling in heat convection.
{Texi-1:6.1,6.2,6.2,6.3.1,6.3.2,6.4,65,6.6,6.7, 6.8 &6.8.2)

8 Hours
L3

e\\:\‘\/
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Modulie-5 8 Hours
Querview of Micromanufacturing: Introduction, Bulk Micremanufacturing- L3

over view of Eiching, Isotropic and Anisotropic etching, Wet etchants, Eich
stop, Dry etching, Comparison of wet versus dry etching. Surface
Micromachining- General description, Process in general, Mechanical
problems associated with surface micro machining. The LIGA Process-
General description of the LIGA process, Material for substrates and
photoresists. Clectroplating. SLIGA Process. Summary of
Micromanufacturing, {Text-1: 8.1, 9.2,9.2.1,9.2.2,6.2.3,9.2.4, 9.2.5, 9.2.6,
9.3.1,9.3.2,9.3.3,9.4,94.1,94.2,94.3,944,95,951,9.52 & 9.5.3}

Course Outcomes: Upon completion of this course, student will be able to:
CA1 Explain Microsystems used in MEMS and their application areas.
€02 | Describe the working principles of MEMS devices.
CO3 | Develop mathematical and analytical models of MEMS devices.
CQ4 Discuss the scaling in fabrication of MEMS devices..

CO5 Describe the different Micromanufacturing technigues used in Mems devices
development.

Texthook:

1. TYai-Ran Hsu, MEMS and Micro systems: Design and Manufacture. 2™ Eaition, 8™ reprint,

Tata Mc Graw-Hill Edition, 2002.
Reference Books:
1. Hans H. Gatzen, Volker Saile and Jurgleuthoid, Micro and Nano Fabrication: Tools ard
2. Processes, Springer, 2015,
3. Dilip Kumar Bhattacharya and Brajesh Kumar Kaushik, Microelectromechanical
Systems, Cengage Learning India Private Limited, 2015

MOOCs:

1. https://www.nptelvideos.com/video,php?id=783
2. https://www.youtube.com/watch?v={9y0gfNOWMg
3. hitps://www.youtube.com/watch?v=FAl XThi-stg

1. hitps://www.youtube com/watch?v=unj23A8broU

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be propo: tiviiaiery
reduced to 50, There will be two full guestions (with a maxdmum of three sub guestions} from
each module carrying 20 marks each, Students are required to answer any five full guestions
choosing at least one full question from each module.

Continuous internal Evatuation {CE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CiE is executed by way of quizzes / Alternate Assessment
Tools {AATS), and three tests. Some possible AATs: Seminar/assignments/ mini-projecis/
concept videns/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1
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Co ‘“9‘3"‘5”7{ NNNNNN ] Marks Total Marks |
Cik Test-1 40
CIE CIE Test-2 40 50
CIETest-3 40
Assignments 10
SEE Semester End Examination 50 50
Grand Total 100
CO-FO and PSG Mapping
Co/PO | POL | PO2 | PO3 | POA | POS | POG | POT | POS | POS | POI0 | POTL | POL2 | PSCL | PSO2
co1 3 2 1 1 1 1 - _ -
O 3 2 1 - 1 1 1 - -
€03 13 2 1 RN :
o4 10312 1 - - 1031 13 -
COb 3 2 1 - - i 1 i -
: Average | 3 2 1 - - 1 1 1 - - -

Low-1: Medium-2: High-3
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SEMESTER -Vl
Course: Electronic Circuits with Verilog
{Open Electives- other than ECE studerits)

_Course Code 22ECEG4C CIE Marks 50
Hours/Week {L: T: P) 3:0:0 SEE Marks 50
No. of Credits 3 ' Examination Hours 03

Course Learning Objectives: Students will be taught;

(_L(}i To impart the concepts of simplifying Boolean expression using K-map technigues.

' CLoz | Toimpart the concepts of designing and analyzing combinational logic circuits,

CLO3 | To impart design methods and analysis of sequential logic circuits,

gi{}g 1Yo impart the concepts of Verilog HDM.- models using behavioral and structural description.

I Convent Mo, of
Hours/
_ RBT levels
.......................... VIR YT
Boolean Algebra and Logic Gates: Basic Definitions, Basic Theorems and L2
{ properties of Boolean algebra. Boolean Functions, Canonical and standard
tarms, Other logic operations, Digital Logic gates.
Simplification of Boolean Functions: The map method, Two, three, four and
five variable map, sum of product and product of sum simplification. (Text-1)
o Module 2 08 Hours
Combinational Logic: Introduction, Design procedure, Adders, Subtractor, L2
Code conversion, Binary adder, Subtractor, Magnitude comparator Decoder,
Encoder, Multiplexer, Demuftiplexer. {7ewi-ij
Module 3 08 Hours
Synchronous Sequential Logic: Introduction, Flip-Flops, Triggering of flip- 13
flops-RS, b, JK and T flip flops, Ripple counters, Synchronous counters. (Text-
1)
Module 4 08 Honrs
introduction to Vertlog: Why HDL, Brief History of HDL, Structure of Verilog 13
module, Operators, Data Types, Styles of Description {only Verilog}, Verilog
Data flow description: Highlights of Data flow description, Structure of Data
flow description. {Text-2}
Module 5 08 Hours
L3

Verilog Behavioral description: Structure, Sequential Statements, Verilog
Behavioral Description of Muitiplexers (only Verilog},

Verilog Structural description:  Highiights of Structurai  description,
Organization or structiral description, Binding: Structural description of Full
Adder and ripple carry adder.(Text-2)

COURSE QUTCOMES: Upon completion of thic course, student will be able to;

.
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“os

Analyze the concepts of Flip Flops (SR, D, T and 3K} and to design the synchronous
colunters,

CO4 Develop Verilog description using datafiow modeling style.

CO5 Develop Verilog description using structural description for digital circuits.

Textbooks:
1. Morris Mano and Michel D Ciletti, Digital Design, 3 rd Edition, Pearson Publication,
2. Nazeih M Botros, HDL Programming VHDL and Verilog 2009 reprint, Dreamtech

Bress,

Reference books:

1. lohn M Yarbrough, Digital Logic Applications and Design Thomson Learning, 2001,

2. Ronald & Givone, Digital Principles and Design McGraw Hill, 2002, _ "

Donald P Leach and Albert P Malivno, Digital Peinciples and Applications, 7'" Edition
TiviC,

Scheme of Examination:

(&N

Semester End Examination {SEE):

SEE Quastion paper is to be set for 100 marks and the marks scored will be proportionately reduced
te 50. There will be two full questions {with a maximum of three sub questions} from each module
carrying 20 marks each. Students are reguired to answer any five full gquestions choosing at least one
full question from each module. )

Cortinuous Internal Evaluation (CIE}:

Three Tests are to be conducted for 40 marks each. Average of Warks scored in all three tests is
added to test component, CF is executed by way of guizzes / Alternate Assessment Tools [AATs), and
three tests. Some possible AATs: Seminar/assignments/. mini-projects/ concept videos/ partial
reproduction of research work/ group activity/ any other. Typical Evaluation pattern for regular
courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Compunent Marks Total Marks
ClE Test-1 40
Cit Test-2 a0

ClE CIt Test-3 & 50
Quiz 1/AAT 05
Cuiz 2/AAT 05

SEE Semester End Exarninaiion 50 50

Grand Total 00
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SEMIESTER —V

COURSE: Introducticn Digital Image Frocessing
{Open Elective-l: other than ECE Students)

' Course Code 22ECE64D CIE Marks 50
Hours/Week {L: T: P) 3:0:0 SEE Marks 50
| No. of Credits 3 Examination Hours 03

Course Learning Objectives: Students will be taught;

CLOT | Fundamentals of digital image Processing,

CLO2 | Transformation techniques used in digital image processing.

CLO3 | Image compression technigues used in Digital image processing.

CLO4 | Image enhancement technigues used in digital image processing.

CLOS | Morphological operations and color image processing used in digital image

A processing.

Content MNo. of
Hours/
RET levels
Module 1 8 tHours
introduction: What is Digital Image Processing? Qrigins of Digital image L2
FProcessing, Examples of fields that use Digital image processing,
Fundamental Steps in Digital Image Processing, Components of an Image
Processing System, Elements of Visual Perception, Image Sensing and
Acquisition. {Text1)
Modue 2 8 Hours
Digital Image Fundamentals: Image Sampling and Quantization, Some Basic L2
Relationships Between Pixels, Some Basic intensity Transformation
Functions, Histogram Processing. {Textl)
Module 3 8 Hours
Some basic compression methods: Huffman coding, Arithmetic coding, LZW L3
coding, RUN length coding, Bit plane coding
An intreduction to matheratival tool used in digital image processing:
Array verses malrix operation, linear verses nonlinear operation, arithmetic
operation, set and logical operation, vector and matrix operation. (Texil)
Module 4 8 Hours
Fundamentals of Spatial Filtering: Smoothing Spatial Filters, Sharpening L3
Spatial Filters,
bvtage Segmentation: Fundamentals, point line and edge detection,
Thresholding, {Textl)
Morphological image Processing: Preliminaries, Erosion and Dilation, | = 8 Hours
Opening and Closing Color tmage Processing: Color Fundamentals, Color L3
Models, Pseudo color Image Processing, (Text1)
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COURSE OUTCOMES: Upon completion of this course, student will be able to;

COL | Explain the fundamental principles of Digital image processing
CO2 | jHustrate image digitization and basic relationships between pixels.
O3 | Describe the different image compression technigues.

co4 Apply image processing technigues in both the spatial domains.

CO5 | Explain the concept of colour image processing and morphological image

B processing.,
Text Books:
L. Digital image Processing- Rafel C Gonzalez and Richard £. Woaods, PHI 3rd Edition
2010,

Reference Books:

1. S.dayaraman, S, Esakkirajan and 7. Veerakumar, Digital Image Processing, Tata

McGrawhill 2014,

2. A K. Jain, Fundamentals of Digital Image Processing, Pearson 2004.
Scheme of Examination:
Semester End Examination (SEE):
SEE Question paper is fo be set for 100 marks and the marks scored will be proportionately
redurced fo 30, There will be two fit!l questions (with a maximum of thee sub guesiions) from cach
module earrving 20 marks cach. Students are required ¢ answer any five full questions choosing at
tcast one full guestion from each module,
Continuous Internal Evaluation (CI1E):
Three Fests are to be conducted for 40 marks each. Average of Marks scored in all three tests ig
added to fest component. CiE is exceuted by way of quizzes / Alternate Assessment Tools (AATS),
and tiree tests. Some possible AATs: Seminar/assignments/ mir! neojects/ concept videos/ partial
reproduction of research work/ group activity/ any other. Typical Evaluation pattern for regular courses
is shown in Table ]

Tabie 1: Distribution of weightage for CIE & SEE of Regular courses

Component | Marks Total Marks
CIE Test-1 | 40
CIE Test-2 40
CIE ClE Test-3 40 50
Quiz 1/AAT 05
Quiz 2/AAT 08
SEE Semester End txamination 50 50
............... Grand Total . 100
CO-PO and PSO Mapping
o PO1 | POZ | PO2 | PO4 | POS | PO6 | POT | POS | POS | POILO | POLL | PO1Z | PSOL | PSO2
colL 1 - - - - - - . - 1 - - 1
co2 14 1 - - - - - - - . g 1
co3 3 i1 2 - - - - i - 1 1
“coa |2 bab - - B 1
CO5 2 | - 2 - . - - - 1 1 - 1 1 -
Average | 2 1 2 - . . 1 i i 1 1
Low~1: Medium-2; High-3
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SEMESTER —- Vi

Course: CMOS VLS Laboratory

Subject Code 22ECELB6 CIE Marks 50
Hours/Week (L: T: P} 0:0:2 SEE Marks 50
Credits 1 03

CLal

L2

Designing fayouts and performing physical verification of CMOS digital
circuits,

o3

Analyzing ASIC design flow and undersianding the process of synthesis,
synthesis constraints and evaluating the synthesis reports to obtain optimum
gate fevel netiist.

Performing RTL-GDSH flow and understanding the stages in ASIC design.

PARY ~ A RBT lavels
Analog Design (Back end}
Capture the schematic of CMOS inverter with load capacitance of L3
0.1pF and set the widths of inverter (Wn/Wp) and length at selected
technclogy.
Qbserve the input and output voltage for the designed inverter, Also
compute tpHt, tptH and td.
Draw the layout of the inverter. Verify for BRC and LVS, extract
parasitic and perform post layout simulations, compare the results
with pre-tayout simulations. Record the observations.

Capture the schematic of 2-input CMOS NAND gate. Verify the
functionality of NAND gate and also find out the delay td for all four L3
possible combinations of input vectore. Table the results.

Draw layout of NAND gate. Verify for DRC and LVS, extract parasitic
and perform post layout simulations, compare the results with pre-
layout simulations. Record the observations,

Capture the schematic of Common Source Amplifier. Find its L3
Transient responce, DC response and AL response. Calculate Gain
and Bandwidth.

Draw layout of common source amplifier. Verify for DRC and LVS,
extract parasitic and perform post layout simulations, compare the
results with pre-layout simulations. Record the observations.

Part ~ 8
Uigital Design {Front end)

Write Verilog code for 4-bit up/down asynchronous reset counter L3

and carry out the followings:

3. Verily the functionality using test bench )
h. Synthesize the design by seting area and timing constraint.

Obtain the gate level netlist. Record the area requirement in terms

of number of cefls required power and area requirement.

Write Verilog code for 4-bit adder and verHy its functionality using L3
test bench, Synthesize the design by setfing proper constraints and
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obtain the net list. | rom the report generated identify, total number
of cells, power reguirement and {otal area required.

3 Write Verilog code for Latch and Flip-flop, Synthesize the design and L3
compare the synthesis report (SR, JK, D, T).
4, For the synthesized netlist carry out the following for any one of the L3

above experiments:
a. Floor planning {automatic), identify the placement of pads

. Placement and Routing, record the parameters such as no. of
layars used for routing, flip method for placement of standard cells,
: placement of standard cells, routes of power and ground, and
routing of standard cells,

¢. Physical verification and record the LVS and DRC reports.

d. Perform Back annotation and verify the funcfionality of the
' design.

o. Generate GDSH and record the number of masks and its color
composition.

I
|
i
i

CO1 | Demonstrate ASIC design flow and understand the process of synthesis, synthesis
constraints and evaluating the synthesis reparts (o obtain optimum gate levei net
.......... IiSt'

€02 | Design and simulate basic CMOS circuits fike inverter, NAND gate and common
source amplifier,

{ CO3 | Designand simulate combinational and sequential digitai circuits using Verilog HDI..
CO4 | lllustrate the Synthesis process of digital circuits using EDA toc!.

L CO5 | Perform RTL-GDSI flow and understand the stages in ASIC design.

Textbooks:
1. Sung Mo Kang and Yosuf Leblebici, CMOS Digital Integrated Circuits: Analysis and Design,
3 Ldition, Tata McGraw-Hill.
2. Neil H. £. Weste and David Money Harris CMOS VLSE Design- A Circuits and Systemns
Perspective, 417 Edition, Pearson Education, 2011.
Scheme of Examination:
Semester End Examination (SEE):
1. All laboratory experiments are 1o be included for practical examination.
2. Students can pick one experiment from the questions lot prepared by the examiners.
3. Change of experiment is aliowed only once and 20% Marks allotted to the write up part to
be made zero.

Semester End Examination Evaluation
SL.NO ACTIITY MARKS
1 Write-Up i5
2 Conduction 70
3 4 Viva Voce 15
TOTAL 100

Note: The marks scored will be proportionately reduced to 50
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Continuous internal Evaluation {CIE):
As part of CIE process, progressive continuous evaluation is done for faboratory work on
weekly basis of conduct of experiment by student either individually or in group based on the
lahoratory. The breakup of the marks ailocated is given in the Table-1.

Table-1 WEEKLY EVALUATION OF CONDUCY OF EXPERIMENT

SL.NO ACTIVITY MAX MARKS
Conduct of experiment and documentation 10
Analysis & interpretation of results 5
Viva vore 5

TOTAL 20

internal exam conducted at the end of the semester or on completion of a predefined set of
experiments based on the laboratory. The evaluation detail of laboratory Internal exam is
given in Table-2

Table-2 LAB INTERNAL EXAM

SL.NG ACTIVITY MAX MARKS
Detaifed write-up about the experiment with relevant procedure 5
aii calculation.
- Conduction of experiment 20
Viva voce 5
» TOTAL 30
TABLE-2 FINAL CIE CALCULATION
Si.iNU METRICS USED MAX MARKS
Average of all weekly evaluation of conduct of experiment 20
LAB Internal Exam 30
TOTAL 50
CO-PO and PSO Mapping
CO/MPQ PO1 PG2 PO3 PO&: POS | POGY POV PORI POS | POLD PG1Ll | POLZ P501 P502
Co1 3 2 2 1 3 - - 2 3 3
coz 3 ? 2 1 3 3 - 2 3 3
CO3 3 2 2 3 3 3 - 2 3 3
co4 3 2 2 1 3 3 - 2 3 3
CO5 3 2 P 1 3 3 2 3 3
Average 3 2 2 i 3 3 - 2 3 3

tow-1: Medium-2: High-3
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SEMESTER ~ Vi

Ability Enhancement Course / Skill Enhancement Course- Il

COURSE: Communication Simulink Toolbox
Course Code 22ECEBTA CIE Marks 50
Hours/Week {L:T:P) 4:0:2 SEE Marks 50
No. of Credits 1 Exarnination Hours 03
Course Learning Objectives: Students will be taught;
Chol Sin"nwL;iate discrete time signals.
CLOZ2 | DPSK and QPSK Transmitter and Recefver,
CLOB Random noise generation histogram plotting.
CLO4 | OFDM modulation and demodulation.
CIOS Filtering operation; IIIIIIIIIII
List of Experiments to be conducted using MATLAB Simulink
l\s;;. Content
1. | Generation of signals such as Sine, Square, Triangular and Ramp.
2. | DPSK Transmitter and Receiver in Simulink,
3. | Generate a multiband signal using the Communications Toolbox,
4 Random noise generation using Simulink & display histogram plots of Gaussian and
Uniform noise.
5. | Perform Equalization, Convolution, and Cyclic Prefix IAddition on hasic OFDM,
6. | QPSK Transmitter and Receiver in Simulink,
7. | Design and implementation of Low pass and High pass filter.
8. | Design and implementation of Band pass and Band reject filter. _
9 Obtain the scatter plots & eye diagrams of a QPSK signal to visualize the signal
' behavior in presence of AWGN.,
m‘i& Perform QFDM modulation and demoduiation.

COURSE OUTCOMES: Upon completion of this course, student will be able to;

CO1

Generate Sine, Square, Triangular and Rarmp sighals and display waveforms.

co2

Perform DPSK and QPSK modulation and demodulation in presence of noisa.

co3

Generate random noise and plot histogram for varicus types of noise.

Co4

Farform various vperations on OFDM.

o5

Demonstrate different filtering operations on signals.

{}\:& P
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Scheme of Fxamination:
Semester End Examination (SEE}:

1. Afliaboratory experiments are to be included for practical examination.
2. Students can pick one experiment from the questions lot prepared by the examiners.
3. Change of experiment is allowed only once and 20% Marks allotted to the conduction part to be

made rero,

Semester End Examination Evaluation
SL.NO ACTIVITY MARKS
i Write-Up is
2 Conduction 70
______ 3 VivaVoce 15
l TOTAL 100

Note: The marks scored will be propertionately reduced to 50

Continuous Internal Evaluation (CIE): _
As part of CIE process, progressive continuous evaluation is done for faboratory work on weekly basis
of conduct of experiment by student either individually or in group based on the laboratory. The
breakup of the marks allocated is given in the TABLE-1

TABLE-I WEEKLY EVALUATION OF CONDUCT OF EXPERIMENT

SLANO ACTIVITY MAX MARKS |
1| Conduct of experiment and documentation 0
2 Analysis & interpretation of results 5
3 Viva voce 5
TOTAL 20

Internal exam conducted at the end of the semester or on completion of a predefined set of
experiments based on the laboratory. The evaluation detail of laboratory internal exam is given in

TABLE_ 2
TABLE-2 LAB INTERNAL EXAM
SEL.NO ACTIVITY MAX MARKS
1 Detailed write-up about the experiment with relevant procedure and 5
calcuiation.
2 Conduction of experiment 20
3 Viva voce 5
VT AL 30
TABLE-3 FINAL CIE CALCULATION
SL.NOD  METRICS USED MAX MARKS
i1 Average of all weelkly evaluation of conduct of experiment 20
2 Lab Internal Exam 30
TOTAL 50

iV
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CO-PO and PSé mappingm

COs PO1 | PO2Z | PO3 | PO4 | POS | POG | PO7 | POS | PGY | POLO | POLL | POL2 | PSOL | PSO2
Coi 3 2 1 1 1 1
'''''' coz | 3 | 2 ' 1 1
co3 3 2 1 1 1 1
(204 3 2 1 1 1 1
CO5 3 2 1 1 1 1
“h;‘!‘ueraga 3 Z 3 13 i1 1

Low-1: Medium-2: High-3

Voo
-
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SEMIESTER ~Vi

Course: Digital Image Processing Lab

Course Code 2ZECEGTB CIE Marks 50
Hours/Week (L: T: P} C:0:2 SEE Marks 50
{ No, of Credits 1 Examination Hours 03
Course Learning Objectives: Students will be taught;
CLO1 | Frndamentals of spatial and intensity resolution.
CLOZ | Application of FFT and intensity transformation.
CLO3 1 Image enhancement technigues,
CLO4 | Edge and line detection -
CLOL | image segmentation and morphological operations.
) Experiments RBT tevels
_No. o
1 7o analyze spatiad resolution of images using MATLAB. £3
L2 To analyze intensity resolution of images using MATLAB. L3
3 1o pertorm intensity transformation of images using MATLAB. L3
...... 4 | To apply Discrete Fourier Transform on image and study its L3
properties using MATLAB. )
5 To study the histogram and histogram equalization using MATLAB. | L3
6 I To perform image enhancement by spatial filtering using MATLAB, L3
7 1 To detect edges in the image using MATLAB, 13
8 | Ta detect lines in the images using MATLAB. L3
9 To perform morphological operations on image using MATLAB, 1.3
10 | To perform region based segmentation of image using MATLAB. L3

Course Dutcomes: Upon completion of this course, student wili be able to:

o1 Analyze spatiai resolution and intensity resofution,

Co2 Apply DFT and intensity transtormauon to an image,

o3 Implement histogram equalization on image.

04 Apply algorithms to detect edges and lines in an image.

G5 Implernent morphological operations and image segmentation,
Text Book:

1. Digital Image Processing- Rafel C Gonzalez and Richard E. Woaods, PHI 3rd Edition 2010,

Reference Books:

1. S.Jayaraman,-S. bsakkirajan and 7. Veerakumar, Digital Image Process_ing Tata

McGrawHill 2014,

2. A K. lain, Fundamentals of Digital iImage Processing, Pearson 2004.

Scheme of Examination:
Semester End Examination (SEE):

All laboratory experiments are to be included for practical examination. Students can pick
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one experiment from the questions ot prepared by the examiners. Change

- Semester End Examination Evaluation
SL.NO ACTIVITY MARKS
1 Write-Up 15
2 Conduction 70
3 Viva Voce 15

TOTAL 100

Note: The marks scored will be proportionately reduced to 50
Continuous Internal Evaluation {CIE):

of experiment
is allowed only once and 15% Marks allotted to the write up part to be made zero.

As part of CIE process, progressive continuous evaluation is done for {aboratory work on
weekly basis of conduct of experiment by student either individually or in group based on

_ the laboratory. The breakup of the marks altocated s given in the TABLE-L

TABLE-1 WEEKLY EVALUATION OF CONDUCT OF EXPERIMIENT
ACTIVITY MAX MARKS
Conduct of experiment and documentation 10
Analysis & interpretation of results 5
E Viva voce 5
TOTAL 20 !

internal examination is conducted at the end of the semester or on completion of a
predefined set of experiments based on the laboratory. The evaluation detail of the

laboratary internal exam is given in TABLE-2

TABLE-Z LAB INTERNAL EXAMINATION

SLND ACTIMITY MAX MARKS

i Detailed write-up about the experiment with relevant procedure 5
and caloudation.
z Conduction of experiment 20
3 Viva voce 5
TOTAL 30 )
TABLE-3 FINAL CIE CALCULATION

SLINO METRICS USED MAX MARKS
it Average of all weekly evaluations of conduct of an experiment 20
2 Lab Internal Examination 30
TOTAL 50
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R CO-PO and PSC Mapping

CO/PO | PO1 | POZ | PO3 | PO4 | POS | POG | PO7 | POR | POY | PO10 | POLL | PO12 | PSO1 | PSO2
CO3 3 3 2 - . 1 - 1 1 7
co2 | 3| 3| 2] . 1 -1 : 1 - 2
o3 {3 |3 | 2] -] .71 S T

"""""" CO4 3 103 2 - 1 - . ] - . 1 - 2
CO5 3 3 2 - - 1 - - 1 - 1 - 2

Average 3 3 2 1 - 1 - . 1 - 2

Low-1: Mediuin-2; High-3

e
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SEMESTER — Vi
COURSE: Multimedia Communication

- Course Code 2ECE6TC CIE Marks 50
' Hours/Week (L: 11 P) 3:0:0 SEE Marks 56}
No. of Credits 3 Examination Hours 03

Prerequisites: Computer Communication Networks

Course Ohjectives: Students will be taught;

and applicalions.

CEOT | Fandamenials of Multimedia Communication and different multimedia networks

€1.02 | Digitization principle techniques required to analyze different media types.

O3 | Text and Image Compression techniques and gain knowledge of DMS.

Audio and Video compression iechnigues.

nefworks.

Gain fundamental knowledge about multimedia communication across different

Clontent Mo. of Hours/
RBT levels
Module 1 & Hours
Multimedia  Communications:  Introduction,  Muitimedia  information | £
representation, multimedia networks, multimedia applications and networking
terminology. (Text 1)
Modute 2 8 Hours
Information Representation: Introduction, Digitization p: inciples, Text, Images, 12
Audio and Video. (Text 1)
Module 3 8 Hours
Text and image compression: Introduction, Compression principles, text L2
compression, image Compression. (Text 1}
Distributed multimedia systems: Introduction, main Features of a DMS,
Resource management of DMS, Netwarking, Multimedia operating systems (Text
2.
Module 4 8 Hours
Audio and video compression: Introduction, Audio compression, video 12
compression, video compression principles, video compression. (Text 1).
Module 3 8 Hours
Multimedia Communication Across Networks: Packet audiofvideo in the 12
network environment, Video transporl across generic networks, Multimedia
Transport across ATM Networks.
{Text 2}
COURSE DUTCOMES: Upon completion of this course, student will be able to;
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i CO1 | Explain the basic of differont multimedia networks &applications.

CO2Z | Analvze different media types 1o represent them in digital form,

€33 Compare different types of fext and images using different compression fechnigues

CO4 | Explain (he different types of compression techaiques to compress audio and video.

CO3 | Deseribe multimedia Communication across Networks.

Text books:

1. Fred Halsall, Multimedia Communications: Applications, Networks, Protocols and
Standards, 1% Edition, Pearson education, 2001

2. K. R Rao, Zoran 5. Bojkovic, Dragorad A, Milovanovic, Multimedia Communication
Systems, 1% Edition ,Pearson education, 2004,

Reference bhook:

1. Raifsteinmetz, Klara Nahrstedt, Multimedia:Computing, Communications and
Applications, Ist £dition , Pearson education, 2002.

Schesrie of Exarmnination:

semester End Examination (SEE):

SEE Question paper s to be set for 100 marks and the marks scored will he proportionately

reduced (o 50, There will be twa fulf guestions {with a maximum of three sub questions) from each

module carrying 20 marks each. Students are required to answer any five full guestions choosing a

least one full question from each module.

Continuons Infernst Evalaation (CIE)

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three tests i

added to test component, CIE is executed by way of quizzes / Alternale Assessment Tools (AATSs),

and three fests, Seme possible AATs: Seminar/assignments/ mini-projects/ concept videos/ partial

reproduction of research work/ group activity/ any other, Typical Evaluation pattern for regular courses

is shown in Table |

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks ‘Total Marks
CiEE Test-] 40
— m 50
CIg CIE Test-2
CIE Tesi-3 Hi
Assignments 16
SER Semester Ead Examnsgiion 20 56
Grand Tofal 194

—

o=
AN
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FOYE | PO POS FO4 1 POS POO | POT POR | PGY | POIO | POILT PO | PSOI PSSO
3 . 2 - - ) : - - ) -
3D - - - - - -
..... - - ) : - - - -
B 102 = - - - - - -
.' r'. ; 2 . . _ _ " -
EHLY ’

Low-1: Madium-2: High-3

\”a""/. .
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SEMESTER ~V]

Course: internet of Things and Cloud Computing

"_I_Eg_urse Code 22ECEBTD CiE Marks 50 ) ]
Hours/Week (L: T: P) 3:0:0 SEE Marks 50 j
No. of Credits 3 Examination Hours 03 i

Course Learning Objectives: Students will be taught;

CLO1 | 10T and its deployment

CLG2 | M2M and IoT system Management

CLO3 | loT Platforms and design Methodology

CLO4 1 Cloud computing and Virtualization

 CLOS | Role of cloud computing in loT.

Content

No. of Hours /
BBT levels

Module-1
Introduction to Internet of Things: Introduction, Physical Design of 107,
Logic Design of 107, loT Enabling Technologies, 107 Levels & Deployment
Templates. Domain Specific InTs- Home Automation, Environment {Text-
1:1.1,1.2,1.3,1.4,1.5, 2.1 & 2.4)

& Hours
L2

Module-2
M2M aiid i6T System Management: Difference between {oT and M2M
SDN and NFV for loT
o7 System Management with NETCONF-YANG: Need for 10T Systems
Management, Simple. Network Management Protocol {SNMP), Network
Operator Requirements, NETCONF , YANG, 10T Systems Management with
NETCONF-YANG {Text-1:3.2,3.3,3.4.1,4.2,4.3,4.4,45 & 4.6)

8 Hours
L2

Module-3
loT Platforms and Design Methodology: IoT Design Methodoiogy, Case
Study on loT System for Weather Monitoring , What is an loT device,
Exemplary device Raspberry Pi, About the board , Interfaces,
Programming Raspberry pi with Python (Text1:5.2,5.3, 7.1, 7.3, 7.5 & 7.6)

8 Hours
L3

Module-4

Introduction to Cloud and Virtualization: introduction ,Cloud Computing
at a Glance, The Vision of Cloud Computing Nefining a Cloud, A Closer
Look, Cioud Computing Reference Model, Characteristics and Benefits,
Challenges Ahead, Virtualization, Introduction, <Characteristics of
Virtualized, Environments Taxanomy of Virtualization Techniques,
Execution Virtualization, Other Types of Virtualization, Virtualization and
Ciloud Computing, Pros and Cons of Virtualization, Technology Fxamples
Xen: Paravirtualization, YMware: Full Virtualization, Microsoft ~Hyper V
(Text2: 1.1, chapter 3}

8 Hours
L3

Module-%
Cloud Computing Architecture: Cloud Computing Architecture,
introduction, Cloud Reference Model, Architecture, infrastructure /
Hardware as a Service, Platform as a Service, Software as a Service, Types
of Clouds, Public Clouds, Private Clouds, Hybrid Clouds, Community
Clouds, Economics of the Cloud, Open Challenges, Cloud Definition, Cload

8 Hotvs
i3

i
1\&// '

i
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Interoperability and Standards Scalability and Fault Tolerance Security, |
Trust, and Privacy Organizational Aspects {Text2 : chapier 4}

TP

i
i
5

Course Outcomes: Upon completion of this course, student will be able to:
* CO1 | Explain the various concept of the loT and their technologies.

CO2 1 Discuss loT system management through SNMP protocol
O3 | Apply loT design methoadology to develop simple programs using Raspberry ni
board.
CO4 | Explain cloud computing and Architecture.
€05 | Describe the Architectures, services and madels of the cloud.

Texthooks:

|. Bahga, Arshdeep., Madisetti, Vijay. Internet of Things: A Hands-on Approach, United
iKingdom: Arshdeep Bahga & Vijay Madisetti, 2014,

2. Rajkumar Buyya, Christian Vecchiola, and Thamarai Selvi Mastering Cloud. Computing
MoeGraw Hill Education, 2013

Reference Books:
1. layaswal, Kallakurchi, Houde, Shah, KLSi, Cloud Computing Black Book,, Preamtech

Press, 2012

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proporiionately
reduced to 50. There will be two full questions (with a maximum of three sub questions; from
coch module carrying 20 marks each. Students are required to answer any five full questions
chousing at least one full question from each module.

Contindous nternal Evaluation (CIE):

Three Tests are to be conducted for 40 marks each. Average of iviarks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools [AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses.

Component Marks Total
Marks
CIE Test-1 40
CIE Test-2 a0
CiE CIE Test-3 40 50
Assigniments 10
|__SEE [ Semester End Examination 50 50 .
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CO-PO and PSO Mapping

PSO1

CO POL : PO2 1 PO3 {1 PD4 | POS | POG | PO7 | POR L FOT | POI0 | PO1L | POL12 PS02
COo1 - 1 2 - - - - - - - 1 - 2
Co2 - 3 2 2 - - . - 2 1 3
€03 - - - - - - - - 1 1 1
cos S s R A - - 2 1 1
o : : s : - - - 5 - S

Average 1 3 2 - . 2 1 2
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SEMESTER ~ VI
Course: Indian Knowledge System

; Course Code Z21KSKa9 ClE Marks 50
[ Hours/Week {L: T: P) 1:0:0 SEE Marks 50
No. of Credits 0 Examination Hours 01

Course Objectives:

CLO1 [To facilitate the students with the concepts of indian traditional knowiedge and to|
o make them understand the Importance of roots of knowledge system

CLOZ To make the students understand the traditional knowledge and analyse it and apply
it to their day-to-day life.

Content

Module 1 {85 hours}
Introduction to Indian Knowledge Systems (IKS): Overview, Vedic Corpus, Philosophy,
Character scope and importance, traditional knowledge vis-a-vig indigenous knowledge,
iraditional knowledge vs. western knowledge.

Modaule 2 {05 hours}

Traditional Knowledge in Humanities and Sciences: Lingistics, Number and measurements-

Mathematics, Chemistry, Physics, Art, Astronomy, Astrology, Crafts and Trade in India and
Engineering and Technology

Module 3 {05 hours)
Traditional Knowledge in Professional domain: Town pianning and architecture Construction,
Health, wellness and Psychology-Medicine, Agriculture, Governance and public

administration, United Nations Sustainable development goals.

Reference Books:

1,

introduction to Indian Knowledge System- concepts and apgiications, B Mahadevan,
Vinayak Rajat Bhat, Nagendra Pavana R N, 2022, PHI Learning Private Ltd, ISBN-978-93-
91818-21-0

Traditional Knowledge System in India, Amit Jha, 2009, Adantic Publishers and
Distributors (P} Ltd., ISBN- 13: 978-8126912230, :

Knowledge Traditions and Practices of India, Kapil Kapoor, Avadesh Kumar Singh, Vol. 1,
2005, DK Print World (P} Lid., ISBN 81-246-0334,

COURSE OUTCOMES: Upon completion of this course, student will e able to:

CO 1 |Provide an overview of the concept of the Indian Knowledge System and its
importance.

CO 2 iAppreciate the need and importance of protecting traditional knowledge.

€03 Recognize the relevance of Traditional knowledge in different domains.

CO 4 Establish the significance of Indian Knowledge systems in the contemporary world

S5cheme of Examination:
Semester End Examination (SEE):
SEE paper shali be set for 50 guestions, each of the 01 mark. The pattern of the guestion
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paper is MCQ [muitiple choice guestions). The time aliottad for SEE s 01 hour.

Continuous Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored tn all three tests
is added to test compoanent, CIE is executed by way of quizzes / Alternate Assessment Tools
{AATs), and three tests. Typical Evaluation pattern for reguiar courses is shown in Table 2.

ble 2: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
Cig TOSt_l ........... 40
CIE Test-2 40
Cle CIE Test-3 46 50
Assignments 10
SEE Semester End 50 50
Examination
\\\\\\\\ Grang Total 100
CoO/PO PO6
o 3
(0 3
co 3 3
co4 3
Average 3

Low-1: Medium-2: High-3
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SEMESTER — VI

Course: Universal Human Values

Course Code 22UHVE9 CiE Marks 50
Hours/Week {L: T: P) 1:0:0 SEE Marks S0
No. of Credits 0 Examination Hours 01

Course Dbjectives:

To help the students appreciate the essential complementarity hetween 'VALUES' and
CLOY 'SKILLS' to ensure sustained happiness and prosperity which are the core aspirations of all
human beings.

profession as well as towards happiness and prosperity based on a correct understanding

CLo2 ) )
of the Human reality and the rest of existence. Such a holistic perspective forms the basis

To highlight plausible implications of such a Holistic understanding in terms of ethical
CLO3 human conduct, trustful and mutually fulfiliing human behaviour and mutually enriching
interaction with Nature.

To provide a much-needed orentation input in value education to the young enquiring
rminds.

ENRS L

Content

Module 1 {03 hours)
Introduction to Value Education: Right Understanding, Relationship and Physical Facility
(Holistic Development and the Role of Education) Understanding Value Education, Self- |
exploration as the Process for Value Education, Continuous Happiness and Prosperity — the
Basic Human Aspirations, Happiness and Prosperity — Current Scenario, Method to Fuifil
the Basic Human Aspirations

Module 2 (03 hours) _
Harmony in the Human Being : Understanding Human being as the Co-existence of the Self
and the Body, Distinguishing between the Needs of the Self and the Body, The Body as an
instrument of the Seff, Understanding Harmony in the Self, Harmony of the Self with the
Rody, Programme to ensure self-regulation and Mealth

Module 3 {03 hours}
Harmony in the Family and Society : Harmoaony in the Family — the Basic Unit of Human
Interaction, 'Trust' — the Foundational Value in Relationship, '‘Respect’ ~ as the Right
Evaluation, Other Feelings, Justice in Human-to Human Refationship, Understanding
Harmony in the Society, Vision for the Universal Human Order

Module 4 {03 hours)
Harmony in  the Nature/Existence: Understanding Harmony in  the Nature,
Interconnectedness, self-regulation and Mutual Fulfilment among the Four Orders of
Mature, Realizing Fxistence as (o-existence at All Levels, The Holistic Perception of
Harmony in Existence '

Module 5 (03 hours)
Implications of the Holistic Understanding — a lLook at Professional Ethics: Natural
Acceptance of Human Values, Definitiveness of (Ethical) Human Conduct, A Basis for
Humanistic Education, Humanistic Constitution and Universal Human Order, Competence
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Reference Books:
1 The Texthook A Foundation Coutse in Human Values and Professional Ethics, R R Gaur, R Asthana,
G P Bagaria, 2nd Revised Edition, Excel Books, New Defhi, 2019, 15BN 978- 93-87034- 47-1
2. The Teacher™s Manual for A Foundation Course in Human Values and Professiona! Ethics, R R Gaur,
R Asthana, G
COURSE OUTCOMES:

Upon completion of this course, student would:

col . . . . S
keeping human relationships and human nature in mind.

COz Have better eritical abiiiey N
Become sensitive to their commitment towards what they have understood (human values,
| human refationship and human seciety).

co3

Apply what they have learnt Lo their own self in different day-to-day settings in real fife, at least a

Cos . \ P .
heginning would be made in this divection

Scherne of Examination:

Semester End Examination {SEE):

SEE paper shall be set for 50 questions, cach of the 01 mark. The pattern of the question paper is MCQ {muitiple
choice questions), The time sHotted for SEE is 01 hour,

Continuous Internal Evaluation (CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three tests is added to test
component. CIE is executed v way of quizzes / Alternate Assessment Tools {AATS), and three tests.

Typical Evaluation pattern for regular courses is shown in Table 2.

Table 2: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
- CIE Test-2 40
CiE ST — CIE Test 3 20 S0
Assigrniments 10
SEE Semester End Examination 50 50
Grand Total 1600
€O/P0 - POG
ol 3
o2 3
O3 3
04 3
Average _ 3

Ltow-1: Medium-2; High-3
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SEMESTER — VIi

Course: Computer Communication Networks (Integrated)

Course Code 22ECE71 CIE Marks

50

........ 3:0:2 SEE Marks

50

03

No. of Credits 4

Course Learning Objectives: Students will be taught;

C L0

layering architecture of 05! reference model and TCP/IP protocol suite,

CLO2 | Protocols associated with each layer.

CLO3 | Different networking architectures and their representations.

CLO4 | Functions and services associated with each layer,

Content

No, of Hours /
RBY [evels

Module-1

Data Comimunications: Components, Representations, Data Flow,
Networks: Physical Structures, Network Types: LAN, WAN, Switching and
Internet.

Network Models: Protocol Layering: Scenarios, Principles, Logical
Cannections, TCP/IP Protocol Suite: Layered Architecture, Layers in TCP/IP
suite, Description of layers, Encapsulation and Decapsulation, Addressing,
Muitiplexing and Demultiplexing, The OSI Model: OS] Versus TCP/P.
{Text1:1.1,1.2,1.3,2.1,2.28&23.1)

Moduie-2

Data-Link Layer: Introduction: Nodes and Links, Services, Categories of
link, Sublayers, Link Layer addressing: Types of addresses, ARP. Data Link
Control (DLL) services: Framing, Flow and Error Control, Data Link Layer
Protocols: Simple Protocol, Stop and Wait protocol, Piggybacking.

Media Access Contrel: Random Access: ALOHA, CSMA, CSMA/JCDR
CSMA/CA. Controlled Access: Reservation, Polling, Token Passing,
Channelization: FDMA, TDMA & CDMA {Text 1: 9.1, 8.2-9.2.1, 9.2.2, 11.1-
11.1.1,11,1.2,14.2,12.1,12.2 & 12.3)

8 Hours
1.3

Module-3
Wireu LAanS: Eihernet: Ethernet Protocol: HEEEBQ2, Ethernet Cvolution,
Standard Fthernet: Characteristics, Addressing, Access Method,
Efficiency, Implementation, Fast Ethernet: Access Method, Physical Layer,
Gigabit Fthernet: MAC Sublayer, Physical Laver, 10 Gigabit Ethernet.
Wireless LANS: Introduction: Architectural Comparison, Characteristics,

Layer, Bluetooth: Architecture, Layers, {Text 1: 13.1, 13.2-13.2.1 t¢ 13.2.5,
133, 13,4, 13.5,15.1, 15.2 &£ 15.3) '

IEEE 802.11: Architecture, MAC Sublayer, Addressing Mechanism, Physical |

8 Hours
£3

Module-4 - _
Network Layer: Introduction, Network Layer services, Packet Switching,

Address and Label.
Network Layer Protocols: internet Protocol {IP): Datagram Format,
Fragmentation, Options, Security of IPv4 Datagrams, ICMPv4: Messages,

Datagram |PV4 Addresses, Forwarding of IP Packets Based on destination

g Hours -
i3




| Rebugeing Tools, Mabile [P: Addressing, Agents, Three Phases,

inefficiency in Mobile 1P, Routing Algorithms: Distance Vector Routing,
Link State Routing, Path vector routing.

Next Gen iP: IPVeo Addressing, iCMPvb. (Text 1:18.1, 18.2, 184, 18.5-
18.5.1,185.2,19.1.110 19.1.3,19.2,110 19.2.2, 19.3, 20.2,22.1 & 22.2}

Module-5 8 Hours
Transport Layer: Introduction: Transport Layer Services, Connectionless L3
and Connection Oriented Protocols, Transport Layer Protocols: Simple
protocol, Stop and wait protocol, Go-Back-N Protocol, Selective repeat
protocol.
User Datagram Protocol: User Datagram, UDP Services, UDP Applications,
Transmission Conirol Protocol: TCP Services, TCP Features, Segment,
Connection, State Transition diagram, Windows in TCP, Flaw control, Error
controt, TCP congestion control, TCP Timers. {Text 1: 23.1, 23.2.11023.2.4,
24.2,24.3.1 to 24.3.10)

Practical Conrﬁpo.nent of iPC

PART-A: Simulation experiments using NS2/ NS3/ OPNET/ NCTUNS/ NetSim/QualNet/
Packet Tracer or any other equivalent tool.

1 !mpul-ement a point to point network with four nodes and duplex links between them.

Analyze the network performance by setting the queue size and varying the bandwidth.

Implement a four node point to point network with links n0-n2, n1-n2 and n2-n3. Apply
TCP agent between n0-n2 and UDP between ni1-n3. Apply relevant applications over
TCP and UDP agentis changing the parameter and determine the number of packets

sent by TCP/UDP,

Implement Ethernet LAN using n (6-10) nodes. Compare the throughput by changing
the error rate and data-rate,

Implament ESS with transmission nodes in Wirefess LAN and obtain the performance
parameters.

Eﬂ

Implementation of Link state routing algorithm.

PART-8: Implement the following in C/C++

Write a program for a HLDC frame to perform Bit stuffing and Character stuffing.

Write a program for distance vector algorithm to find suitable path for transmission.

Impiement Dijkstra’s algorithm to compute the shortest routing path.

wio|~lo

implementation of Stap and Wait Protocol and Sliding Window Protocol.

10.

Write a program for congestion control using leaky bucket algorithm.

Course Qutcomes: Upon completion of this course, student will be able to:

_CO1 | Explain the concepts of networking.
COZ | Describe the various networking architectures,
CO3 | explain the protocols and services of different fayers.
CO4 | Describe the basic network configurations and standards associated with each
network.
CO5 | Analyze a simple network and measure its parameters.
Textbook:

1. Be

hrouz A Forouzan, "Data Communications and Networking”, 5th Edition, McGraw Hill,




2013.

Reference Books:

1. James | Kurose and Keith W Ross, “Computer Networks”, 7th Edition, Pearson
Education, 2014,

2. Wayne Tomasi, "Introduction to Data Communication and Networking",
1* Edition. Pearson Education, 2015,

3. Andrew S Tanenbaum, ''Computer Networks”, 5th tdition, Prentice Hall, 2017.

4. William Staliings, "Data and Computer Communications”,8th Edition, Prentice Hall, 2017,

Scheme of Evaluation: (Integrated courses)

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50, There wiii be two full guastions (with a maximum of four sub questions) from
each module carrying 20 marks each. Students are required to answer any five full
guestions choosing at least one full guestion from each module,

The laboratory assessment would be restricted 1o only the CIE evaluation.
Continuous internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each. The average of the three tests are taken
for computation of CIE on a scale of 30, the CIE would also include laboratory evaluation for
20 marks. The faboratory marks of 20 would comprise of 10 marks for regular laboratory
assessiment to include fab record and observation. 10 marks would be exclusive for labu atory
internal assessment test to be conducted at the end of the semester. Typical Evaluation
pattern for integrated courses is shown in Tabfe-1.

Tabje-1: Distribution of weightage for CIE & SEE of integrated courses

Component Marks Total
Marks
CIE Test-1 30
CIE Test-2 30
CIE CIE Test-3 30 >0
Laboratory 20
SEE | Semaster &nd 100 50
Examination
Grand Total 100

CO-PG and PSO Mapping

- CO/PO [ POL (PO2 | PO3 | PO4 | POS | PO6 | POT | POSB POS | PO10 | POLL POL2 ¢ PSOT

PS02

Co1

98]

oz

CO3

C04

CO5

CAd PR D0 L

[ R S T |

Average

3

2

e

| pd | e Fhed g | e

Low-1: Medium-2: High-3
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SEMESTER ~Vil
Course: Antennas and Wave Propagation{Integrated)

Course Code 22ECET2 CIE Marks 50
 Hours/Week {L: T: P} 3:0:2 SEE Marks 50
{ No. of Credits 4 Examination Hours 03

Course Learning Chjectives: Students will be taught;

CLO1 | Basics of antenna theory.

CL02 | Field pattern of different types of antenna arrays.

CLO3 | Short dipole and thin linear antenna.

CLO4 | Types of antennas.

Content

No. of Hours /

wave propagation, free space propagation, ground reflection, surface
wave, diffraction. Troposphere propagation, Tropospheric scatter,
lonospheric propagation, electrical properties of the lonosphere, effects
of earth’s magnetic field. (Text-2: 8.1.1-8.1.4,8.1.6,8.1.7,8.2.1 £ 8.2.2)

RET levels

Moduie-1 8 Hours
Amtenna Basics: Introduction, Basic antenna parameters, patterns, beam L2
ares, radiation intensity, beam efficiency, diversity and gain, directivity
and resolution, antenna apertures, effective height, The radio
comvrunication link, flelds from oscillating dipole, antenna field zones,
antenna temperature, antenna impedance, front to back ratio, point
sources, power patterns, power theorem. {Text-1: 2.1-2.13 & 4.1 tc 4.4)

Module-2 & Hours
Point Sources and Arrays: Radiation intensity, Examples of power L3
patterns, field patterns, phase patterns, Array of two isotropic point
sources, pattern multipiication, nonisotropic and dissimilar point sources,
Linear array of n isotrepic point sources of equal amplitude and spacing,
null directions for arrays of n isotropic point sources. (Text-1: 4.5 t04.10 &
4.12 10 4.14;

Module-3 8 Hours
Eiectric Dipoles and Thin Linear Antenna: introduction, short electric L3
dipole, fields of a short dipole {no derivation of field components),
radiation resisiance of short dipole, thin linear antenna, and radiation
resistances of lambda/2 Antenna. (Text-1; 5.1-5.6) o

Module-4 & Houirs
Antenna Types: Introduction, small loog, comparison of far fields of small L3
loop and short dipole, loop antenna general case, radiation resistance,

: patch antennas, Helical Antenna, helical geometry, horn antennas,

rectangular horn antennas, Yagi-Uda array, parabolic reflectors, log
periodic antenna, lens antenna. (Tex- 1: 6.1-6.4, 6.7, 6G.18, 7.3, 7.4, 6.19,
6.20, 7.7, 8.7,9.7 &14.1)

Module-5 8 Hours
Radic Wave Propagation: Radic wave propagation: Introduction, Ground L2




Practical Component of {PC

List of Experiments

‘3 YConduct an experiment to study the Characteristics of Reflex Klystron,

2 Conduct an experiment to study V-t Characteristics of Gunn Diode.

i Study of characteristics of £-plane Tee/H-plane Tee using microwave test bench

3 Conduct an experiment to obtain the radiation pattern of a diploe antenna using MATLAB

4 Conduct an experiment to obtain the radiationwpattern of a Patch antenna using MATLAR

-5 Conduct an experimert 1o obtain the racdiation pattern of a Log-Periadic antenna using MATLAR

using MATLAB

© 8% 1 To Measure the harmonics of Sine and Square waves on Spectrum analyses

Course Outcorres: Upon completion of this course, student will be able {o:

{01 | Describe antennas, their principle of operation, radiation pattern and applications.

€02 Analyze antenna arrays and determine radiation patterns of different types of arrays.

€03 | Compare the radiation pattern of electric dipoles and thin {inear antennas.

€04 | Select various antenna configurations according to the applications.

CO5 | Identify different forms of radio wave propagation.

Textbooks:
1. John D. Krauss, Ronald J Marhefka and Ahmad 5 Khan, Antennas and Wave Propagation,

4' Special Indian Edition, McGraw- Hill Education Pvt. Ltd., 2010.

2. Marish and Sachidananda, Antennas and Wave Propagation, 3™ Edition, Oxford University
Press, 2007,

Referente BuoRs:

1. C.A. Balanis, Antenna Theory, 3™ Edition, John Wiley & Sons, 2005.

2. K.D. Prasad, Satya Prakashan, Antennas and Wave Propagation, 58 Edition, Tech India
Publications, New Delhi, 2001.

Scheme of Evaluation: {Integrated courses}

Semester End Examination (SEE):

SEF Question paper is to be set for 100 marks and the marks scored will be proportionately

reduced ¢ 50. There will be two full questions (with a maximum of four sub questions) from

each module carrying 20 marke soch. Students are required to answer any five full

questions choosing at least one full guestion from each module.

The laboratory assessment would be restricted to only the CIE evaluation.

Continuous Internal Evaluation (CiE}:
Three Tests are to be conducted for 40 marks each. The average of the three tests are taken
for computation of CIE on a scale of 30, the CIE would also include laboratory evaluation for

S
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20 marks. The faboratory marks of 20 would comprise of 10 marks for regular laboratory
assessment to include lab record and observation. 10 marks wouid be exclusive for laboratory
internal assessment test to be conducted at the end of the semester. Typical Evaluation
pattern for integrated courses is shown in Tabie-1.

Table-1: Distribution of weightage for CIE & SEE of integrated courses

Component Marks Total Marks
CIE Test-1 30
e Ci Test-2 30 50
Cit Test-3 30
Laboratory 20
SEE | Semester End Examination 100 50
Grand Total 100 ]
R CO-PO and PSO Mapping
COs PO1 | PO2 | PO3 | PO4 | POS | POB | POT [ POS | POY | POLIG | PO11 | POLZ | PSOL | PSO2
Ccon ta oo oo - :
PCcO2 3 2 - - - - - 1 - - - - 2 -
O3 3 - -1 - 1 - - . . . -
CO4 3 2 - - - 1 - - 1 2
COb 3 - - - 1 2 -
Average | 3 | 2 i - | - i - | - | - 11| - . T ) .

Low-1: Medium-2: High-3

%




SEMESTER —VIi
Course: Cryptography

| Course Code 22ECE73 CIE Marks 50
| Hours/Week (L: T: P) 3:0:0 SEE Marks 50
5 No. of Credits 3 Examination Hours 03

Prereguisites:
Course Objectives: Students will be taught;

CLO1 | The classical encryption techniques and concepts of ﬂumber;ﬁébry.

CLO2 | The various symmetric cipher technigues.

{103 | The various asymmefric cipher technigues.

CLO4 | Pseudo random sequence generators and One-Way hash functions.

(iO% Maessage authentication codes and Digital signatures,

No. of Hours /

Message Authentication Functions, Security of MACs, MACs Based on
Bfock Ciphers: DAA and CMAC.

MHgital Signatures: Digital Signatures, NIST Digital Signature Algorithm.
{Text 1: Chapter 11- Section 1, 2, 4 & 6, Chapter 12- Section 1, 4)

- Content RBT lovels
Module-1 8 Hours
Classical Encryption Techniques: Symmetric cipher model, Substitution L2, L3
technigues, Transposition fechniques.
Basic Concepts of Number Theory and Finite Fields: Euclidean algorithm,
Modular arithmetic, Groups, Rings and Felds,
(Text 1: Chapter 1- 1,2 & 3, Chapter 3- 2,3 & 4)
' Module-2 8 Hours
Block Ciphers and Data Epncryption Standard (DES); Traditional Block 12, L3
Cipher structure, Data encryption standard {DES).
Advanced Encryption Standards: The AES structure, AES transformation
function, AES key expansion. 'Toxt 1: Chapter2- 1&2, Chapter 4-2, 3 & 4)
Module-3 8 nours
Public Key Cryptography and RSA: Principles of Public-Key 12, L3
Cryptosystems, The RSA algorithm, Diffie-Hellman Key Exchange, Elgamal
cryptographic system, Elfiptic Curve Cryptography. {Text 1: Chapter 8- 1
&2, Chapter9-2,2&4
Modufe-4 8 Hours
Pseudo-Random-Sequence Geperators and Stream Ciphers: lLinear .2, L3
Congruential Generators, Linear Feedback Shift Registers, Design and
analysis of stream ciphers, Stream ciphers using LFSRs- Geffe Generator,
Generalized Geffe Generator, Beth-Paper siop-and-go generator,
One-Way Hash Functions: Backpround- Length of One-Way Hach
Functions, Overview of One-Way Mash Functions, MD4, MDS. (Fext 2:
Chapter 16- 16.1 to 16.4, Chapter 18- 18.1, 18.4 & 18.5)
Module-5 8 Hours
Message Authentication Codes: Message Authentication requirements, £2, L3




Course Qutcomes: Upon completion of this course, student will be abfe to:

Apply classical cryptographic aigorithms to encrypt and decrypt the data using

Cco1
number theory concepts.

o2 | Explore symmetric cryptographic algorithms to encrypt and decrypt the
information,

CG3  Apply asymmetric ¢ryplographic algorithms to encrypt and decrypt the
information.

CO4 | Explore pseudo random sequence generators and one-way hash functions.

CO5 | Analyze message authentication codes and digital signature technigues.

Texthooks:

1. William Stallings, Cryptography and Network Security Principies and Practice, Pearson
Education inc., 8 edition, 2014.

2. Bruce Schneler, Applied Cryptography Protocols, Algorithms, and Source code in ¢, Wiley
Publications, 2™ edition.

Reference Books:

i. Behrouz A. Forouzan , Cryptography and Network Security, TMH, 2007,

2. AtulKahate, Cryptography and Network Security, TiviH, 2003.

MOOCs:

https://digimat.in/nptel/courses/video/106105031/1.01.htrnl
htips://onlinecourses nptel.ac.in/noc22_cs03/
https://archive nptel.ac.in/coursesf136/107/106107155/

Scheme of Examination:
Semester End Examination (SEE}:
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reducedto 50. There will be two full guestions {with a maximum of three sub questions} from
each module carrying 20 marks each. Students are required 1o answer any five full guestions
choosing at least one full guestion from each module.
Continuous internal Evaluation (CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
fests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATS: Seminar/assigiiincnts/ mini-projects/
concept videos/ partial reprodoction of research work/ group activity/ any other. Typical
Evajuation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
R Marks
CIE Test-1 40
CIE Test-2 40
CIE CIE Test-3 40 >0
Assignments 1 10 o
SEE | Semester £nd Examination 50 50
Grand Total 100

\s\“‘ '




CO-PO and PSO Mapping

“copo | po1 [ oz [ 03| poa | o5 [ pos | po7 | Pos | poo | Po10 po11 | PO12 | PSO1 | PSO2
Ccor |3 |2 - -] RO D T T T A :
e T T T T T T

L cos | 3|2 : - 1) - L

Ccos | 3|2 N T T 1

Average | 3 | 2 : - T

l.ow-1: Medium-2: High-?;m
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SEMESTER ~VIi
Professional Elective - HI

Course: Advanced VLS!

Course Code 22ECE74A | CiE Marks 50
Hours/Week (1: T: P} 3:0:0 SEE Marks 50
No. of Credits 3 Examination Bours 03

Prerequisites: Analog Electronic Circuits, Design and Analysis of Digital Circuit and VL.SI Design

Course Learning Cbjectives: Students will be taught;

- CLOT ¢ Delay power calculations for VLSI ircuits.

CLO2 1 Combinational circuit design

CLO3 | Sequential circuit design and advanced techniques used in CMOS logic circuits.

CLOA | Various arithmetic circuits in CMQOS VLS design.

~ CLOS | System level physical design and testing of VL3I circuits,

Content

Mo, of Hours/

and routing. {Text 2: Chapter 14: 14.1, 14.5}
Reliability and Testing of VLS Circuits: CMOS Testing, Test generation
methods, {Text 2: Chapter 16: 16.2 & 16.3)

RBY levals
Module-1 _ 8 Hours
Delay: Introduction, Transient Respanse, RC Delay Model, Linear Delay L2, L3
Model, Logical Efforts of Paths {Text 1: Chapter 4:4.1 to 4.5, except sub-
sections 4.3.7, 445,446,454, 45 5 and 4.5.6),
Power: Introduction, Low power architectures.
{Text 1: Chapter 5: 5.1, 5.5} o
Wodule-2 8 Hours
Combinational Circuit Design: Introduction, Circuit families: Static 12,13
CMOS, Raticed Circuits, Cascode Voltage Switch Logic, Pass-Transistor
Circuits, Circuit pitfalls, threshold drogps, ratio failures, leakage, charge
sharing, power supply noise, hot spots, minority carrier injection. {Text
1: Chapter 9:9.1,9.2,5.2.4,9.2.2,9.2.3,9.2.5,93.1t0 9.3.7)
Module-3 8 Hours
Sequential Circuit Design: Introduction, sequencing methods, Circuit L2, L3
Design for Latches and Flip Fiops.
{Text 1: Chapter 10:10.1, 10.2.1, 10.3.1 10 10.3.5)
Advanced Technigues in CMOS Logic Circuits: Mirror Circuits, Pseudo-
nMUOS, Tri-state circuits, Dynamic CMOS logic circuits. (Text 2: Chapter 9:
9.1,9.2,9.3 & 9.5)
Module-2 & Hours
Arithmetic Circuits in CMIOS VLSE Bl adder circuits, Ripple-Carry Adders, L2, L3
Other high speed adders, Carry skip circuits, carry select adders,
Mudtipliers, array multipliers. (Text 2: Chapter 12:12.1, 12.2, 12.4, 12.4.1,
12.4.2,12.4.3,12.5,12.5.1}
- Module-5 8 Hours
' System ievel physical design: Large scale physical design, Floor planning L2, L3

11




Course Outcomes: Upon completion of this course, student will be able to:

tUnderstand dela\/ poww calculataons in VLS circuits.

| CO3 i Analyze Sequential circuit design and advanced Lechiigues used in CMOS logic
| cireuits,

o4 Explore various arithmetic circaits in CMOS VLST design.,
P CQb Realize system level physicat design and testing of VLS| circuits,

Textbrooks:
1. Neil H. . Weste, Havid Harris and Ayan Bancerjoe, CMOS VLSI Design- A Circuits and
Systems Perspective, 47 £dition, Pearson Education 2011
2. John P. Uyemura, introduction to VLS! Circuits and Systems, John Wiley & Sons.
Reference Books:
1. AdetSedra and K C Smith, Microglectronics Circuits Theory and Applications, 7th
Edition, Oxford University Press, International Version, 2004,
2. Behzad Razavi, Design of Analog CMOS Integrated Circuits, McGraw Hill Educaiion”
(India) Private Limited, 2007,
3. Sung Mo Kang and Yosuf Leblebici, CMOS Digital integrated Circuits: Analy5|5 and
Design, 3% Edition, McGraw Hill Education {india) Private Limited.
4. Douglas A Pucknell and Kamran Eshaghian, Basic VLSI Design, 3 Edition, Eastern
Ecanomy Edition 20006,

Scheme of Examination:
Semester End Examination {SEE)
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions} from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each module.
Continuous Internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools (AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projecis/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation paitern for regular courses is shown in Table 1.

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
........... Marks
CETestl .
CIE CIE Test-2 40 50
CIE Test-3 40
Assignments L o 10
SEE Semester End Examination 50 E 50
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CO-PO and PSO Mapping
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SEMESTER - Vil

Professional Elective - Hi
Course; High-Performance Computer Networks

| Course Code 22ECE74B CIEMarks 50
;____Hou rsfWeek {L: T: P) 3:0:0 SEE Marks 50
| No. of Credits 3 Examination Hours 03
Prerequisites: Computer Communication Networks
Course Learning Objectives: Students wilibe taughy,
CLOL | Communication Networks, Network Services, and layered Architecture
CLOZ | Different Internet protocols |
 CLO3 1 Circuit-Swilched Networks and Wireless Networks [
Content _ | No. of Hours/ |
RBT lavels
Module 1 8 Hours
! History of Communication Networks: History of Communication Networks, L2
Networking principles, Future Networks Internet, Pure ATM Network, Cable
Netwoerk, Wireless, {Text-1,1.1 10 1.3.4)
Module 2 8 Hours
Network Services and lLayered Architectures:  Applications, Traffic 1.2
! characterization and quality of service, Network services, High-Performance
networks, Network Clements, Basic Network Mechanisms, Layered
Architecture, Open data network model, Network architectures, Network
_bottlenecks, (Text-1,2.1 to 2.10}
Module 3 8 Hours
The Internet and TCP/IP Neiworks: The Internet, Overview of Internet 13
Pratocols, Internet Protocol, TCP and UDP, Internet success and limitation,
Performance of TCP/IP Networks. {Text-1,4.1 to 4.6}
Moduie 4 8 Hours
Circuit Switched Networks: Performance of Circuit-Switched Networks, L2
SONET, Dense Wave-pivision Multiplexing (DWDM), Fiber to the Home,
Digital Subscriber Line {DSL), Intelligent Networks, CATV {Text-1, 5.1 t0 5.7}
Module 5 8 Hours
Wireless Networks: The Wireless Channel, Link Levei Design, Channe] i3
Access, Network Design, Wireless Networks Today, Future Systems and
Standards. {Text-1, 7.2 10 7.7)

Course Qutcomes: Uron completion of this course, student will be able to:

CO1 | Understand the communication netwurk principles and fuiuie networks.

CO2 | Understand the network services and fayered architectures.

CO3 | Explain the Internet and different protocols.

CO4 | Understand the performance of circuit-switched networks

CO5 i Explain the design principle and channel access for wireless Netwarks
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Textbooks:

i lean Warland, Pravin Varaiya: Morgan “High-Performance Communication Networks”,
Kauffrman/Elsevier 2ad Edition Kaufmann Publishers 2000

Reference Books:

1. Witliam Stallings “High-Speed Networks and Internet: Performance and Quality of Service”

Pearson Edu., 2001,

2. lames F Kurose, Keith W.Ross “Computer Networks”, ,2™ Edition , Pearson Education 2003

MEOCs:

htips://onlinecourses. nptel.ac.in/noc?23 cs35/preview
https://www.coursera.org/learn/computer-networking
hitps:/fonlinecourses.nptel.ac.in/noc2? cs19/preview

Scherne of Examination

Semester End Examination {SEE)

SEE Questior paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full guestions
choosing at least one full question from each module.

Continuous Internal Evatuation {CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIF is execuied by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
CIE Test-2 40
£ 50
¢ CIE Test-3 40
! Assignments 4 0 e
SEE Semester Erid Examination 50 ' 50
B Grand Total _1oo
CO-PO and PSO Magpping
gl SO O T o S TS S T = = (s B S ) B
coo | RS89 18/815/8|8\8|8]8|8] 3
o 3 5 o - - : : : ; 5
cQ2 3 2 2 - - - - - - - 1 2
CO3 3 2 2 - - - - - - - - 1 2
CQ4 3 2 2 - - . - 1 2
COs 2 2 2 - - - - - - 1 2
Average | 2 2 2 - - 1 2
tow-1: Medium-2; High-3
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SEMESTER — Vi
Professiciial Elective - i
Course: Optical Fiber Communication

Course Learning Ohjectives: Students will be taught;

Course Code 22ECE74C CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
No. of Credits 3 Exa\fpination Hours 03

CLOL | Basic concepts of optical fiber Communication,

CLO?Z | Transmission characteristics and losses in optical fiber.

CLO3 | Types of optical saurces and detectors

CLO4 | Optical components and its applications in optical communication networks

CLOS | Network standards in optical fiber and Network architectures along with its

functionalities.

Content Ng. of Hours /
RBT levels
Moduie 1 8 Hours
Optical fiber communications: Historical development, The general L3
system, Advantages of optical fiber communication.
Optical fiber wave guides: Ray theory transmission, Modes in planar
guide, Phase and group velocity.
Cylindrical fiber: Modes, Step index fibers, Graded index fibers, Single
mode fibers, (Text 2: 1.1 to 1.3, 2.2, 2.3.2, 2.3.32.4 & 2.5)
iviodule 2 8 Hours
Transmission characteristics of optical fibers: Attenuation, Material L3
absorption losses, Linear scattering losses. Nonlinear scatiering losses,
Fiber bend loss, Dispersion and intramodal dispersion.
Optical Fiber Connectors: Fiber alignment and joint loss.
Fiber splices: Fusion Splices, Mechanical splices, Cylindrical ferrule
connectors, Duplex and Multiple fiber connectors.
Fiber couplers: Three and four port couplers, star couplers and
Wavelength division multiplexing couplers. {Text 2: 3.1 103.9,5.2, 53 &
5.6)
Module 3 8 Hours
Optical sources: Light Emitting diodes, LED Structures, Light Source L3
Materials, Quantum Efficiency and LED Power, Modulation. {Text 1:4.2.1
to 4.2.4)
Laser Diodes: Modes and Ihreshold conditions, lLaser diode Rate
equistion, Fxternal Quantum Efficiency and Resonant Frequencies. {Text 1:
4.31t0 4.3.4)
Photodetectors: Physical principies of Photodiodes, Photo detector naise |-
and Detector response time, {Text 1: 6.1 10 6.3)
_ Module 4 & Hours
WDM Concepts and Components: Operational Principles of WDM, Mach- L3

Zehnder Interferometer Multiplexers, Fiber grating filters, Tunable
sources. {Text 1: 10.1.1, 10.2.5, 10.4 & 10.9}
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Optical amplifiers: Basic application and Types, Semiconductor optical |

Module 5 & Hours
Optical Networks: Network Concepts, Network Topologies, SONET/SDH, L3
High Speed Lightwave Links, Optical Add/Drop Multipiexing and optical
switching. (Text 1; 13.1 10 13.6)

Describe the constructional features and the characteristics of optical sources snd
detectors,
€04 | Discuss the principle of WDM and its Components.

CO5 | Hlustrate Optical netwark concepis and its switching.
Textbooks:

1. Gerd Keiser, Optical Fiber Communication, 5™ edition, McGraw Hill Education{india)

Private Limited, 2015,
2. John M Senior, Optical Fiber Communications, Principles and Practice, 3™ Edition,
Pearsan £ducation, 2010.

Reference Book:

1. Joseph C Palais, Fiber Optic Communication, 5™ edition, Pearson Education, 2009.
Scheme of Examination:
Semester End Examination (SEE}):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There wili be two full questions {with a maximum of three sub guestions) from
each module carrying 20 marks each. Students are required to answer any five fulf gquestions
choosing at least one full guestion from each module.
Continuous Internal Evaluation {CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
fests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools (AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typicai
Evaluation pattern for regular courses is shown in Table 1

Component Marks Total Marks
CIE Test-1 40
CIE Test-2 40
CIE CIE Test-3 40 50
Assignments i0
SEE.. Semester End Examination sg 50
Grand Total 100
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CO-PO and PSO Mapping
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SEMESTER — VH
Professional Elective - Iil

Course: Biomedical Signal Processing

Course Code 22ECE74D CIE Marks 50
Hours/Week (L: T: P) 3:0:0 SEE Marks 50
: No. of Credits 3 | Examination Hours 03

Course Learning Objectives: Students will be taught;

acquisition, ECG lead system, FCG signal characteristics {parameters and
their estimation}, Analog filters, ECG amplilier, and QRS detector, Power
spectrum of the ECG, Bandpass fiftering techniques, Bifferentiation
technigues, 1emplate matching techniques, A QRS detection algorithm,
Realtime ECG processing algorithm, ECG interpretation, ST segment

§

analyzer, Portable arrhythmia monitor (Text 1: chapter 12,chapter 11}

CLO1 | Different types of biomedical signals.
CLO2 | Processing of biomedical signals, N
CLO3 | Data compression technigues,
CLO4 | Methods of analysis of ECG signals.
CLOS | Analysis of EEG signals
No, of Hours /
Content RET levels
Module-1 _ 8 Hours
introduction to Biomedical Signals: The nature of Biomedical Signais, L2, 13
Examples of Biomedical Signals, Objectives and difficulties in Biomedical
analysis. -
Electrocardiography: Basic electracardiogranhies, £ECG lead systems, ECG
signal characteristics.
Signal Conversion: Simple signal conversion systems, Conversion
requirements for biomedical signals, Signal conversion circuits
{Text 3: chapter 1, Text 1: chapter 2,chapter3)
Moduie-2 8 Hours
Signal Averaging: Basics of signal averaging, signal averaging as a digital L2, L3
filter, a typical averager, software for signal averaging, limitations of signal
averaging.
Adaptive Noise Cancelling: Principal noise canceller model, 60-Hzadaptive
cancefling using a sine wave model, other applications of adaptive filtering.
(Text 1: chapter 9 and chapter 8)
Moduie-3 8 Hours
Data Compression Technigues: Turning point algorithm, AZTEC algorithm, L2, 1.3
Fan algorithm, Huffman coding, data reduction algorithms The Fourier
transform, Correlation, Convolution, Power specirum estimation,
Frequency domain analysis of the ECG, (Text 1} 3
Module-4 8 Hours |
Cardivlogical signal processing: Basic Electrocardiography, ECG data (2,13
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Module-5 8 Hours
Neurological signal processing: The brain and its potentials, The L2, L3
electrophysiological origin of brain waves, The EEG signal and its
characteristics (EEG rhythms, waves, and transienis), Correlation.
Analysis of EEG channels: Detection of EEG rhythrs, Template matching
for FEG, spike and wave detection{Text 2 and 3)

Course Outcomes: Upon completion of this course, student will be able to:
CO1 | Analyze the various biomedical signals.
CO2 | Apply signal averaging and adaptive sighal processing to extract biomedical signals
from noise.
CO3 | Apply classical and modern filtering and compression techniques for ECG and EEG
signals,
- CO4 | Explain the basics of ECG and its parameters.
COL ¢ Describe the detection of ELG signals
Textbooks:
1. willis i. Tompkins, Biomedical Digital Signal Processing, PH{ 2001.
2. D € Reddy, Biomedical Signal Processing Principles and Techniques, McGraw- Hill
publications, 2005,
3. Rangaraj M. Rangayyan, Biomedical Signal Analysis, John Wiley & Sons 2002,

MOQOCs:
hitps:/fwww.classcentral.com/course/swayam-hbiomedical-signal-processing-10069.

hitps://ontinecourses.nptel.ac.in/noc20_eedl/preview,

Scheme of Examination:

Semester End Examination {SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately

reduced to 50. There will be two full questions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each moduie.

Continuous Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test componant. CiF is executed by way of quizzes / Aliernate Assessment
Tools (AATs), and three tests, Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & SEE of Regular courses.

Component Marks Total
Marks
CiE Yest-1 40
CIF Test-2 40
Clt CiE Test-3 403 50
Assignments i0
SEE Semestier £nd Examination 50 50
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SEMESTER — Vil
Open Elective-1l {Offered to other than ECE students)
Course: Wireless and Mohile Networks

“Course Code 22ECE7HA CiE Marks 50
Hours/Week {.: T: P) 3:. 00 SEE Marks 50
No. of Credits 3 Examination Hours o3

Prereguisiies: Digital Comnﬁvun“ication, Spread Spectrum Modulation.
Course Learning Chjectives: Students will be taught.

CLOL | Fundamental concept of wireless communication.
CLO2 | Wireless Body Area Networks and Personal Area networks
CLO3 | standards and Architecture of Wireless Local Area Networks.
CLO4 | Architecture, protocols of WMANs and WWANs
CLOS | Types of Adhoc Networks, Protocols and Applications.
Content M. of Hours
-/ RBT levels
Module-1 8 Hours
fundamentals of Wireless Communication: Wireless Communication L2, 13
System, Wireless Mediz, Frequency Spectrum, Wireless Communication
Channel Specifications, Types of Wireless Communication Systems, Texi1:
P11, 32,13, 14,168 1.7
Basics of Wireless Networks: introduction, Wireless Network, Wireless
Switching  Technology, Wireless Communication Problems, Wireless
Network Reference Model, Wireless Networking Issues, Wireless
Networking Standards. Yext1:2.1,2.2,23,2.4 & 2.5
Module-2 8 Hours
Wireless Body Area Networks: Wireless Body Area Network {WBAN), .2, L3
Network Architecture, Network Components, Design issues, Network
Protocols, WBAN Technologies. Text1:3.1, 3.3, 3.4, 3.5, 3.6 &3.7.
Wireless Personal Area Networks: Wireless Personal Area Network
(WPAN), Network Architecture, WPAN Components, WPAN Technologies
and Protocols, WPAN Applications. Text1:4.1,4.2, 4.3 & 4.5
Module-3 8 Hours
Wireless Local Area Netwarks: Netwnirk  Components, Design L2, 13
Requirements of WLAN, Network Architecture, WLAN Standards, {EEE
802.11p, WLAN Applications. Text1:5.1, 5.2, 5.3, 5.4, 5.6 & 5.7, B
Module-4 8 Hours
Wireless Metropolitan Area Networks: Wireless Metropolitan Area 2,13
Networks, WMAN Network Architecture, Network Protocais, Broadband
Wireless Networks, WMAN Applications. Text1:6.1,6.2,6.3,6.4,6.5
Wireless Wide Area Networks: Cellular Networks, WLAN versus WWAN,
WWAN Applications. Text1:7.1, 7.3 &7.5 o
Module-5 8 Hours
Wireless Ad Hoc Networks: Wireless Ad Hoco Networks, Mobile Ad Hoc L2, L3
Networks, Wireless Sensor Networks, Wireless Mesh Networks, Vehicular
Ad Hoc Networks {VANETS)
Text1: 8.1, 8.2, 2.3, 84 &85
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Course Qutcomes: Upon completion of this course, student will be able to:

o1 f Understand Wireless communication, fundamentals, communication systems, and
i networks.
€02 | Discuss the operation of WPAN components, standards and protocols.

CO3 | Describe the various protocols and standards {(WiMAX) used in WMAN, broadband
wireless networks — LMDS, MMDS,

CO4 | Demonstrate the communication protocols and inter working of WLAN, WMAR and
WWAN
CO5 | lllustrate the concept of wireiess ad hoc networks, the architecture and protocols
and the applications of wireless ad hoc networks

Textbook:

1. Sunil Kumnar $ Manvi, Mahabaleshwar S Kakkasageri, Wireless and Mobile Networks, 2"
Fdition, Wiley India Pvt, itd, 2016,

Raference books:

1. Imrich Chlamtac Yi-Bang Lin, Wireless and Mobile Network Archifectures, Wiley
Publication, 2008.

Software/Learning Websites:

1. www.philadeiphia.edu.jo/newlibrary/./file 101fc6e5c77f4675b2958dc10a8¢99¢9 pdf

2. www.radio Electronics.com/info/wireless/Biuetooth/Bluetooth overview.php

3. www.gsma.cam/futurenetworks/wp-content/uplnads/2014

4. www.octoscope.com/bnglish/.../octascope _WirelessTutorial 20090209 pdf.

Scheme of Examination:

Semester End Examination {SEE):

SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at least one full question from each moduie.

Continucus Internal Evaluation {CIE):

Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Toals (AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1

Table L: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total
Marks
CIE Test-1 40
CIE Test-2 40 n
“E TOE Test3 40 50
Assignments 10
SEE Semester End Examination 50 50

23



CO-PO and PSO Mapping

- 2054

1054

| 710d

1104

0104

60d

2

2
2

Co2
e C(J 3
Lo

Cos
"f}_s“verage

Low-1: Meadium-2: High-3

24



SEMESTER - VI

Open Elective-ll {Offered to other than ECE students)

Course: Automotive Electronics

Course Code 22ECE75B CIE Marks 50
Hours/Week (1 T: P} 3. 0.0 SEE Marks 50
' No, of Credits 3 Examination Hours 03

Prerequisites: Basic flectronics, Elements Mechanical Engineering, Basic concepts of Physics,

Course Learning Objectives: Students will be taught;

CLO1 | Basics of autamotive systems and electronic control.

__QI!___OZ Sensors and Actuators
CLO3 | Digital Engine control features.

CLOa | Networking of various modules in automotive systems and communication

protocols

CLOS | Automotive Diagnostics

Content

No. of Hours [
RBT level

Module-1

Automotive Fundamentais Overview: Evolution of Automotive
Flectronics, Automobile Physical Configuration, Survey of Major
Automotive Systems, The Engine — Engine Block, Cylinder Head, Four
stroke Cycle, Engine Control, Ignition System - Spark plug, High voltage
circuit and distribution, Spark pulse generation, Ignition Timing, Drive
Train - Transmission, Drive Shatft, Differential, Suspensicn, Brakes,
Steering System {Text 1)

The Basics of Electronic £ngine Control: Motivation for Electronic
Engine Control - Exhaust Emissions, Fuel Economy, Concept of an
Electronic Engine control system, Defimtion of General terms,
Definition of Engine performance terms, Engine mapping, Effect of
Air/Fuel ratio, spark timing and EGR on performance, Control Siraiegy,
Electronic Fuel control system, Electronic Ignition. (Text 1)

& Mnurs
1.3

Modula-2

Automotive Sensors: Automotive Control System applications of
Sensors and Actuators ~Variabies to be measured, Airflow rate sensor,
Strain Gauge MAP sensor, Engine Crankshaft Angufar Position Sensor,
Magnetic Reluctance Position Sensor, Hall effect Position Sensor,
Shieided Field Sensor, Oplical Crankshall Position Sensar, Throttle Angle
Sensor {TAS), Engine Coolant Temperature {ECT} Sensor, Exhaust Gas
Oxygen {02/EGO) Lambda Sensors, (Text 1}

Automotive Engine Control Actuators: Solenocid, Fuel Injector, EGR
Actuator, Ignition System (Text 1)

8 Hours
1.3

Module-3
Digital Engine Control Systems: Digital Engine control features, Controj
modes for fuel Control {Seven Maodes), EGR Control, Electronic Ignition
Control - Closed loop lgnition timing, Integrated Engine Control System -

g Hours
L3
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Secandary Air Management, Evaporative Emissions Canister Purge,
Autormatic System Adjustment, System Diagnostics, (Text 1)

Control Units: Operating conditions, Design, Data processing,
¢ Programming, Digital modules in the Controf unit, Control unit software.
{Text 2}

Modute-4 8 Hours
Automotive Networking: Bus Systems, Classification, Applications in the L3
vehicle, Coupling of networks, Examples of networked vehicles
CAN Bus: Protacol layers, Message format.
LiIN Bus: Overview, Applications.
MOST Bas: Introduction, Reguirements, Type of use.
Bhuetooth: Overview, Applications.
Flax Ray: Overview, Areas of application. Diagnostic interiaces. (Text 2)
Vehicte Motion Controlr Typical Cruise Control Systemn, Digital Cruise
Cantrol System, Digital Speed Sensor, Throtile Actuator, Digital Cruise
Cantrol configuration, Cruise Control Electronics {Digital only}, Antilock
Brake Systerm {ABS) (Text 1)

Module-5 8 Hours
. Automotive Diagnostics: Timing Light, Engine Analyzer, On-board L3
diagnostics, Off-board diagnostics, Expert Systems, Occupant Protection
Systems — Accelerometer based Air Bag systems. (Text 1: Chapter 10}
Future Automotive Electronic Systems: Collision Avoidance Radar
warning Systems, Low tire pressure warning system, Heads Up display,
Speech Suathesis, Navigation — Navigation Sensors — Radie Navigation,
Signpost navigation, dead reckoning navigation, Voice Recognition Call
Phone dialing, Advanced Cruise Controf, Stability Augmentation,
Automatic driving Control.(Text 1)

Course Outcomes: Upon completion of this course, student wiil be able to:

| CO1 | Acquire an overview of automotive components, subsystems, and basics of Electronic
Engine Control in today’s automotive industry. _
CO2 | interfacing with microcontrollers / microprocessors during automotive system
design.

i CO3 | Explain operation of Digital Engine Control Systems & Secondary air management in
automobiles.

CO4 | Describe the networking of various modules in automotive systems, Communication
protocols and diagnostics of the sub systems.

CO5 | Explain the electronics that attribute the reliability, safety, and smartness to the
automaohbites, providing add-on comforts

Texthooks:

1. William 8. Ribbens, Understanding Automotive Electronics, 6% Edition, Elsevier
Bubiishing, 2003. : . .

2. Robert Bosch Gmbh, Bosch Automotive Electrics and Automotive Electronics Systems and
Components, Networking and Hybrid Drive, 5™ Edition, John Wiley, 2007,

Reference Books:

1. Detief L. Ricken and Wolfgang Gessner, vanced Microsystems for Automotive
Applications,Springer Publishing, 1998.

2. Automotive Electronic Diagnaostics {Course-2) Kindie Edition
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MIOOCs:
https://www.youtube.com/watch?v={VBbhoKIM 11k
https://www.youtube.com/watch?v=3F15XG7VkQk
hitps://www.youtube.com/watch?v=ShbqgZ-Sh7Jk
hitps://www.youtube.com/watch?v=LZ82IANWBLO
Scheme of Examination:
sernester End Examination (SEE):
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions (with a maximum of three sub questions) from
each module carrying 20 marks each. Students are required to answer any five full questions
choosing at feast one full guestion from each medule.
Continuous tnternal Evatuation {CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of quizzes / Alternate Assessment
Tools {AATs), and three tests. Some possible AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Fvaluation pattern for regular courses is shown in Table 1

Table 1: Distribution of weightage for CIE & 5EE of Regular courses

Component Marks Total
Marks
CiE Test-1 40
CiE Test-2 45
CH: 50
Cit Test-3 40
Assignments 10
SEE Semester End Examination 50 50
- CO/PO and PSO Mapping
N | jolirslwleiniw el S0 918 N
oo 91912 92|81 88|18 18|8| %
co1 3 2 1 2 i 1 2 2 1
__co2 3 2 1 2 i 1 2 2 1
________ 03 3 2 1 1 1 2 2 2 1
co4 3 2 1 2 1 p; 2 2 1
COs 3 2 1 2 1 2 i 2 1
Average | 3 2 2 1 2 2 2 1

1
Low-1: Medium-2: High-3
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SEMESTER ~ VI
Open Elective-ll (Offered to other than ECE students)

Course: Smart Sensors and Instrumentation

?__gggrse Code 22ECE75C ClEMarks 50
g___Ij_I_qurs/Weei( (L: T: P) 2:0:0 SEE Marks 50
§I__J_\__I_q_,___r_:_:f Credits 3 Examination Hours 03

I CL.O1 | Understand various technologies associated in manufacturing of sensors

{12 Acguire knowledge about types of sensors used in modern digital systems

Voltmeters.

(103 | Understand types of instrument errors and circuits for muitirange Ammeters and

Describe principle of operation of digital measuring instruments and Bridges

Understand the operations of transducers and Data Acguisition System,

Content

Mo, of Hours / !

Resistive Transducer, Resistive position Transducer, Resistance Wire
Strain Gauges, Resistance Theirmometer, Thermistor, LVDT,

Data Acquisition System {DAS): Introduction, Objectives of DAS, Signal
conditioning of inputs, Single channel DAS, Computer based DAS.
{Text2:13.1-13.8,13.14, 17.1-17.4 & 17.6).

RBT fevelis

_ Module-1 8 Hours

tntroduction fo sensor-based measurement systems: 12

| General concepts and terminclogy, sensor dlassification, Primary Sensors,

- material for sensors, microsensor technology, {Text 1:1.1,1.2,1.7-1.9)

Module-2 8 Hours
Self-generating Sensors- Thermoelectric sensors, piezoelectric sensors, L2
pyroelectric sensors, photovoltaic sensors, electrochemical sensors. [Text

1:61106.5)

Wodule-3 8 Hours
Pringiples of WMeasurement: Performance characteristics, Static £3
Characteristics, Error in Measurement, Types of Static Error, Muitirange
Arnmeters, Multirange voltmeter.
Digital Voltmeter: Ramp Technigue, Dual slope, integrating Type DVM,
and Successive Approximations type DVM,
(Text2:1.2-1.6,3.2,44, 52-54,56)

Viodule-4 8 Hours
Digital tnstruments: Universal counier, Decade counter, Digital L3
rachometer, Digital pH meter, Digital phase meter,

Bridges: Wheatstone's Bridge, AC Bridges - Capacitance and inductance
Comparison bridge, Wien's bridge.{Text2: 6.5, 6.6, 6.9, 6.10, 6.12, 11.2,
11.8-11.10 & 11.14)
Module-5 8 Hours
Transducers: Introduction, Electrical Transducer, Selecting a Transducer L2
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Course Qutcomes: Upon completion of this course, student will be able to:

CO1 | Understand the concept of Sensors and its manufaﬁturing.

€02 | Describe the operation of various self-generating sensors.

CO3 | Discuss the operation of measurements and the operation of Digital voltameter.

'CO4 | Evaluate various measurement parameters using digital multimeter and bridges.

CO5 | Flaborate the working of transducers and Data Acquisition System.

Textbooks:
1. Sensors and Signal Conditioning, Ramon Pallas Areny, john G. Webster,2nd edition, John
Wiley, and Sons, 2000,
2. [Electronic Instrumentation, H.5.Kalsi, Mc Graw Hill, 3rdEdition, 2012.
Reference Books:
1. Electronic Instrumentation & Measurements, David Bell, Oxford University Press PHi,
2ndEdition, 2006.
2. Modern Elactronic Instrigneniation and Measuring Techniques, D, Helfrick and W.D.
Cooper Pearson, IstEdition, 2015,
Scheme of Examination:
Semester End Examination (SEE}:
SEE Question paper is to be set for 100 marks and the marks scored will be proportionately
reduced to 50. There will be two full questions {with a maximum of three sub guestions) from
aach module carrying 20 marks each. Students are required to answer any five full guestions
choosing at least one full question from each module,
Continuous internal Evaluation (CIE):
Three Tests are to be conducted for 40 marks each. Average of Marks scored in all three
tests is added to test component. CIE is executed by way of guizzes / Alternate Assessment
Tools {AATs), and three tests. Some possibie AATs: Seminar/assignments/ mini-projects/
concept videos/ partial reproduction of research work/ group activity/ any other. Typical
Evaluation pattern for regular courses is shown in Table 1
Table 1: Distribution of weightage for CIE R SEE of Regular courses

Component Marks Total Marks
CIE Tesi-1 40
cit CiE Test-2 40 50
CiE Test-3 40
| Assignments _ 10 \
SEE Semester End Examination 50 50
""""""""""""" Grand Totai 100
CO-PO and PSO Mapping
CO/PO | POLIIPO2 I PO3 L PO4 | POS | POG | POY | POS | POY | POI0 | POLL | POL2 | PSOL | PSO2
COt 2 1 - - - - - . - - - 1 -
o - - - : : ol — - - “ . , o
CO3 1 2 - - - - - - - 1 i ;
coa | 3|3 |2 -1 - -] -1+ -71 - 1 2 1
cos5 2 1 - - - - - 1 ~ | - 1 2 1
Average | 2 2 - - - 1 - L 2 1

Low-1: Medium-2; High-3
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SEMESTER — Vi
Open Elective — Il (Offered to other than ECE students)
couRrse: Multimedia Communication

Course Code 22ECE75D CIE Marks 50
Hours/Week (L: T: D) 3:0:0 SEL Marks 50
MNo. of Credifs 3 Examination Hours 03

Prereguisites: Computer Communication Networks

Course Oblectives: Students will be taughty;

and applications,

CLOY | Fundamentals of Multimedia Communication and diftferent multimedia networks

( CLAOZ | Digitizaiion principle teehniques required to analyze different media types.

CLO3 | Text and Image Compression technigques and gain knowledge of DMS,

CLO4 | Audio and Video compression techniques.

aelworks.

CLOS | Gain fundamental knowledge about muliimedia communication across different

Content

No, of Hours/
RRET kevels

network environment, Video transport across generic networks, Mulamedia
Transport across ATM Networks,
{Text 2}.

Module 1 8 Motirs
Multimedia  Communications:  Introduction, Multimedia  information 12
representation, multimedia networks, multimedia applications and networking
terminology. (Text 1)

r Module 2 8 Hours
Information Representation: Introduction, Digitization principles, Text, Images, L2
Audio and Video. {Text 1)

Module 3 8 Hours
Text and image compression: Infroduction, Compression principles, text L2
compression, image Compression. (Text 1)
Distributed multimedia systems: Introduction, main Features of a DMS,
Resource management of DMS, Nesworking, Multiimedia operating systems {Text

Module 4 8 Hours
Audio and video compression: Introduction, Audio compression, video L2
compression, video compression principles, video compression. (Text 1),

Module 5 8 Hours
Muiltimediz Communication Across Networks: Packet audio/video in the L2

COURSE QUTCOMES: Upon compietion of this course, student will be abje to;

CO1 | Explain the basic of different multhynedia networks &applications.

02 | Analyze differem media types to represent them in digital form,
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CO4 | Explain the different types of compression technigues to compress audio and video.
CO5 | Bescribe multimedia Communication across Networks,

Fext books:

1. Fred Halsall, Muitimedia Communications: Applications, Networks, Protocels and
Standards, 1% Edition, Pearson education, 2001

2. K. R. Rao, Zoran 5. Bajkovic, Dragorad A, Milovanovic, Multimedia Communication
Systems 1% Edition , Pearson education, 2004.

Reference book:

1. Raifsteinmetz and Kiara Nahrstedt, Multimedia: Computing, Communications and
Applications, Ist Edition, Pearson education, 2002.

Scheme of Examination:

semester End Examination (SEE)

SEE Question paper is to be sof for 108 marks and the marks scored will be proportionately

reduced fo 30, There will be two full questions (with a maximum of three sub guestions} from each

module carrying 20 marks cach. Siudents are required 1o answer any five falt guestions choosing ar

least one full question from each module.

Continuous Internal Evaluation (CTR):

Three Tests are {o be conducted for 40 marks each. Average of Marks scored in all threedests iy

added to test component, ClE 1s cxecuted by way of gquizzes / Alternate Assessment Tools (AATS),
and three fests. Some possible AATS: Seminarfassignments/ mini-projects/ concept videos/ partial

reproduction of research work/ group activity/ any ather. Typical Evaluaiion pattern {or regular courses
15 shown m Table |

Table 1: Distribution of weightage for CIE & SEE of Regular courses

Component Marks Total Marks
CIE Test-1 40
TR T—— 30
CIE Test-3 40
Assignments 10
SEE Semuester Fod Examination A0 0
Grand Totat 186G
CO-PO and PSO Mapping ‘
[ PO | POZ | PGS PO POA PO6 | POY PGS | POY | POIG § POLT | POL2 | PROT | PSOZ
CCH 3R - - - - - . - 1 - 1 - -
{02 32 - - - - - - - j - | - -
O3 IR - - - - - - - 1 - I - -
o4 3 2 - - - - - - - ! - ! - -
CQs TR - - - - - - - 1 - ! - -
Aver 1 b ) i . . i X ) ] ) : i i
age

Low-1: Medium-2: High-3
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