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CHAPTER 1
GENERAL INFORMATION

1.1. Introduction to MIST

The necessity of establishing a technical institute for theglAdesh Armed Forces was felt in

the late eighties. In the absence of such an institution, officers of Bangladesh Armed Forces had
been graduating from Bangladesh University of Engineering and Technology (BUET),
Bangladesh Institute of Technology (BIT), darother foreign institutions of science and
technology. With a view to meet the increasing demand for the development and dissemination
of engineering and technological knowledge, Bangladesh Armed Forces established the Military
Institute of Science and €knology (MIST) on 19 April 1998. Upholding the motio
ATechnol ogy for Advancement o, MI ST promi se
education both for the officers of Bangladesh Armed Forces as well as for civil students from
home and abroad. Il started its journey on 31 January 1999 by offering ayfear bachelor
degree in Civil Engineering (CE). Bachelor degree in Computer Science and Engineering (CSE)
course started on 2001Bachelor degree in Electrical, Electronic and Communication
Engireering (EECE) and Mechanical Engineering (ME) started from 2003. Bachelor degree in
Aeronautical Engineering (AE)and Naval Architecture and Marine Engineering (NAME)
startedfrom 2009 and 2013, respectively. Besides, four new departments started dblemaxc
session from 2032015, which are NucleaBceince andeEngineering (M$E), Biomedical
Engineering (BME), EnvironmentaWater Resourceand Coastal Engineering (EWCE) and
Architecture (Arch. From 2016 anothertwo departrmentsviz. Industrial and Prduction
Engineering (IPE) and Petroleum and Mining Engineering (PBtEgtedtheir academic sessians

1.2 Vision and Mission of MIST

Vision: To be a center of excellence for providing quality education in the field of science,
engineering and technolp@nd conduct research to meet the national and global challenges.

Mission: MIST is working on following missions:

a. Provide comprehensive education and conduct research in diverse disciplines of
science, engineering, technology, and engineering managemen

b. Produce technologically advanced intellectual leaders and professionals with high moral
and ethical values to meet the seegmnomic development of Bangladesh and global needs.

c. Conduct collaborative research activities with national and internatc@mamunities
for continuous interaction with academia and industry.

d. Provide consultancy, advisory, testing, and other related services to government, non
government and autonomous organization including personal for widening practical
knowledge and to cdnbute in sustainable development of the society.

1.3 Motto and Values of MIST

Motto: As an institution without gender biasness, MIST is steadily upholding its motto
ATechnol ogy f oandrdanacommittaeto ¢codtributing to the wider spettru

of national educational arena, play a significant role in the development of human resources and
gradually pur sui n geniretobExeglered . t o grow i nto a

Values:

a. Humanity - MIST not only makes our students graduates but also strives to neake th
humane.

b. Discipline- Discipline remains the corner stone of continuous success stories of MIST.

c. Morality - Morality is innate. MIST helps nurture it and develops our students as
Quality Engineers with Morality.



d. Quality - MIST keeps focusing on qualisducation with inspiration to lifeong learning
so that our graduates are recognized in the world and can prove their acquired skills.

1.4 Eligibility of Students for Admission in MIST
The students must fulfill the following requirements:

a. BangladeshiStudents: Minimum qualifications to take part in the admission test are
as follows:

(1) The applicant must have passed the SSC/Equivalent examination obtaining a
minimum GPA of 4.00 (without fourth subject) and HSC/Equivalent examination
obtaining minimumtotal grade point 17 in four subjects (Mathematics, Physics,
Chemistry, and English).

2)The applicant must have passed the GCE 0«(¢
five subjects including Mathematics, Phys|
Level obtaining minimum O6B6 grade i n Mat hem

B)Applicants who have passed HSC or GCE O0A
current year or one year before the notification for admission can apply.

b. Foreign Students.Maximum 3% of overall vacancies available will be kept reserved
for the foreign students and will be offered to foreign countries through Armed Forces
Di vision ( AFD) of t he Government of t he
Applicants must fulfill the following regjrements:

(1) Educational qualifications as applicable for Bangladeshi students or equivalent.

(2) Must have security clearance from respective Embassy/ High Commission in
Bangladesh.

In the event of nomvailability of foreign students, the vacargiwill be filled up by
Bangladeshi civil students as per merit.

1.5 Seat Capacity.

Department wise seat allotment for four years Bachelor Degree in Engineering programmes
(Uniti A) and five years Bachelor Degree of Architecture progran(idesi B) are afollows:

SEAT ALLOCATION

Ser Unit Department Seats
1 Civil Engineering (CE) 60
2 Computer Science and Engineering (CSE) 60
3 Electrical, Electronic and Communication Engineering (EECE) 60
4 Mechanical Engineering (ME) 60
5 Aeronautical Engineang (AE) 50
6 A Naval Architecture and Marine Engineering (NAME) 40
I Biomedical Engineering (BME) 40
8 NuclearScience ané&ngineering (I$E) 40
9 Environmental, Water Resources and Coastal Engineering (EWW 60
10 Industrial and Production Engimagy (IPE) 50
11 Petroleum and Mining Engineering (PME) 25
12 B | Architecture (Arch) 25
Tota|] 570

The total number is 570. In general, about 50% seats will be allocated to military officers.
However, in case of the requirement of mijtatudents vacancy is less in any particular year,
the deficient vacancy will be filled up by civil students. MIST also maintains quota as
mentioned below:



1.6

1.7

Ser Quota Allocation Seats
1 General Candidates 54%
2 Children of Military Personnel 40%
3 | Children of Freedom Fighters 2%
4 Tribal Citizen 1%
5 International Students 3%

Total 100%

Admission Procedure

1.6.1 Syllabus for admission testAdmission test will be conducted on the basis of the
syllabus of Mathematics, Physics, Chemistry andliEh subjects of HSC examination.
Admission test will be conducted out of 200 marks and the distribution of marks is given
below:

Ser| Subjects Marks
a. | Mathematics 80
b. Physics 60
c.| Chemistry 40
d. English 20

Total 200

1.6.2 Einal Selection Students will be selected on the basis of results of the admission
test only. Individual choice for selection of departments will be given preference as far as
possible. In case of tie in the result of admission test, difference will lgedudn the

basis of marks obtained in Mathematics, Physics, Chemistry and English respectively in
admission test.

1.6.3 Medical Checkup. Civil candidates selected provisionally are to undergo medical
checkup at MIST medical centre. They will have to puod test reports of urine for R/E,
blood for HBs Ag and blood grouping before the MIST medical authority. The medical
authority will decide on the physical fithness of candidates for admission in MIST.

Students Withdrawal Policy
1.7.1 For Poor Academi Performance

The under graduate (B.Sc) Engineering programs for all engineering disciplines are
planned for 04 regular levels, comprising of 08 regular terms (for Architecture programme
it is planned for 5 regular levels, comprising of 10 regular terniisjs expected that all
students will earn degree by clearing all the offered courses in the stipulated time. In case
of failure the following policies will be adopted:

a. Studentdailing in any course/subject will have to clear/pass the said coulgeds by
appearing it in supplementary examination as per examination policy. Students may also
retake the failed subject/course in regular term as per the Examination policy.

b. Maximum grading for supplementary examination of failed subjects will ba$Bper
examination policy.

c. One student can retake/reappear in a failed subject/course only twice. However, with
the Permission of Academic Council of MIST, a student may be allowed for third time as
last chance.

d. In case of sickness, which leads tesamg of more than 40% classes or miss term final
examination (supported by requisite medical documents), students may be allowed to
withdraw temporarily from that term and repeat the whole level with the regular level in
the next academic session, subjedhe approval of Academic Council of MIST. Students
may retain sessional courses of that term if applies and approved by Academic council.
VW6 as grading of each course to be refl

3



and transcript. Howevehe/she has to complete the whole undergraduate program within
06 (six) academic years (for Architecture 07 academic years) from the date of his/her
registration.

e. Minimum credit requirement for the award of bachelor degree in Engineering (BSc.
Engg) andArchitecture (B. Arch) will be decided by the respective department as per the
existing rules. However the minimum CGPA requirement for obtaining a bachelor degree
in engineering and Architecture is 2.20.

f. Whatever may be the cases, students have toletenthe whole undergraduate
program within 06 (six) academic yedfsr Architecture 07 academic yearspm the

date of registration.

g. All other terms andondition of MIST Examination Policy remain valid.

1.7.2 Withdrawal on Disciplinary Ground

a. Unfair Means. Adoption of unfair means may result in expulsion of a student from
the programme and so from the Institution. The Academic Council will authorize such
expulsion on the basis of recommendation of the Disciplinary Committee, MIST and as
per pdicy approved by the affiliating university. Following would be considered as unfair
means adopted during examinations and other contexts:

(1) Communicating with fellow students for obtaining help in the examination.

(2) Copying from anot brefpapeet udent 6s script/
(3) Copying from desk or palm of a hand or from other incrimination documents.

(4) Possession of any incriminating document whether used or not.

b. Influencing Grades. Academic Council may expel/witr@w any student for
approachinglirectly or indirectlyin any form to influence a teacher or MIST authority for
grades.

c. Other Indiscipline Behaviors. Academic Council mga withdraw/expel any student on
disciplinary ground if any form of indiscipline or unruly behavior is seen in him/her which

may disruptthecademi ¢ environment/ programme or i S
image.

d. Immediate Action by the Disciplinary Committee of MIST. The Disciplinary
Committee, MIST may take immediate disciplinary action against any student of the
Institution. In cae of withdrawal/expulsion, the matter will be referred to the Academic
Council, MIST for posffacto approval.

1.7.3 Withdrawal on Own Accord.

a. Permanent Withdrawal. A student who has already completed some courses and has
not performed satisfactorilpay apply for a withdrawal.

b. Temporary Withdrawal. A student, if he/she applies, may be allowed to withdraw
temporarily from the program, subject to approval of Academic Council of MIST, but
he/she has to complete the whole program within 06 (six) agadears (for Architecture

07 academic years) from the date of his/her registration.




CHAPTER 2
RULES AND REGULATIONS FOR UNDERGRADUATE PROGRAM AT MIST

Introduction

2.1 MIST has started course system for undergraduate studies from the academic session
201718. Therefore, the rules and regulations mentioned in this paper will be applicable to
students for administering undergraduate curriculum through the Course System. This policy
will be introduced with an aim of creating a continuous, even and temisis/orkload
throughout the term for the students.

The Course System

2.2 The salient features of the Course System are as follows:
a. Number of theory courses will be generally 06 or as per syllabus in each term.
However, with the recommendation of coursmrinator and Head of the Department,
Commandant MIST may allow upto 07 courses in exceptional cases if department can
accommodate within 24 cr hr.
a. Students will not face any level repeat for failing.
b. Students will get scope to improve their grading.
c. Introduction of more optional courses to enable the students to select courses according
to their individual needs and preferences.
d Continuous evaluation of studentsd perfc
e. Promotion of studerteacher interaction and contact.

2.3 Beside the professiah courses pertaining to each discipline, the undergraduate
curriculum gives a strong emphasis on acquiring thorough knowledge in the basic sciences of
mathematics, physics and chemistry. Due importance is also given on the study of several
subjects in humnities and social sciences.

24 The first two years of bachel ords degree
engineering, general science and humanities subjects; while the third and subsequent years focu
on specific disciplines.

Number of Terms in a Year

2.5 There will be two termSpring Term (Jardun) and Fall Term (JuDec)in an academic year.
Duration of Terms

2.6 The duration of each of Spring Term and Fall Term (maximum 22 weeks) may be as under:

Ser Events Durations
1. |Classes bfore Mid Term 7 weeks
2. [Mid Term Vacation 1 week
3. |Classes after Mid Term 7 weeks
4. |Makeup Classes and Preparatory leavel 2/3 weeks
5. |[Term Final Examination 2/3 weeks
6. [Term End Vacation 1/2 week

Course Pattern and Credit Structure
2.7 The undegraduate program is covered by a set of theoretical courses along with a set of
laboratory (sessional) courses to support them.

Course Designation System

2.8 Each course is designated by a maximum of three/four letter code identifying the department
offering the course followed by a thrdigit number having the following interpretation:

5



a. The first digit corresponds to the year/level in which the course is normally taken by
the students.

b. The second digit is reserved for departmental use. It usideiytifies a specific
area/group of study within the department.

c. The last digit is an odd number for theoretical courses and an even number for sessional
courses.

2.9 The course designation system is illustrated as Follows:
EECE 101 Electrical Circui ts |

Course Title
Odd digit designates a theoretical course
Reserved for departmental use
Signifies £' Year/ T'Level course
> Department identification code

EECE 102 Electrical Circuits and Simulation Laboratory |

Course Title

Even digit designates sessional course
Reserved for departmental use

> Signifies1® Year/1* Level course

» Department identification code

Assignment of Credits

2.10 The assignment of credits to a theoretical course follows a different rule from that of a
sessional course.
a. Theoretical Courses: One lecture per week per term is equivalent to one credit.
b. Sessional Courses: Credits for sessional courses is half of the class hours per week per
term.
Credits are also assigned to project and thesis work taken by the stutierdsndunt of credits
assigned to such work varies from one discipline to another.

Types of Courses

2.11 The types of courses included in the undergraduate curricula are divided into the following groups:
a. Core Coursesin each discipline, a number oburses are identified as core courses,
which form the nucleus of the respective
complete all the designated core courses of his/her discipline.

b. Prerequisite CourseSome of the core courses are identifiepr@sequisite courses for

a specific subject.

c. Optional CoursesApart from the core courses, the students can choose from a set of
optional courses. A required number of optional courses from a specified group have to be
chosen.

Course Offering and Instruction

2.12 The courses to be offered in a particular term are announced and published in the Course
Catalog along with the tentative Term Schedule before the end of the previous term. The courses
to be offered in any term will be decided by Board of ehgdaduate Studies (BUGS) of the
respective department.

2.13 Each course is conducted by a course teacher who is responsible for maintaining the
expected standard of the course and for the
the strength ofeagistered students (i.e. on the number of students) enrolled for the course, the

6



teacher concerned might have course associates and Teaching Assistants (TA) to aid in teaching
and assessment.

Teacher Student Interaction

2.14 The new course system encagyga students to come in close contact with the teachers.
For promotion of a high level of teach&iudent interaction, each student is assigned to an
adviser and the student is free to discuss all academic matters with his/her adviser. Students are
also ewouraged to meet any time with other teachers for help and guidance in academic matters.
However, students are not allowed to interact with teachers after the moderation of questions.

Student Adviser

2.15 One adviser is normally appointed for a grougstoidents by the BUGS of the concerned
department. The adviser advises each student about the courses to be taken in each term b
discussing the academic program of that particular term with the student.

216 However, It i s al stytokeeperegslar codtactwitiohss/her adgisero n s
who wi || review and eventually approve t he
subsequent progress of the student.

2.17 For a student of second and subsequent terms, the number and nature of@owtsiel
he/she can register is decided on the basis of academic performance during the previous terms. Th
adviser may permit the student to drop 1 or more courses based on previous academic performance.

Course Regqistration

2.18 Any student who usedassroom, laboratory facilities or facultiyne is required to register
formally. Upon admission to the MIST, students are assigned to advisers. These advisers guide
the students in choosing and registering courses.

2.19 Reqistration Procedure. At the canmencement of each term, each student has to register
for courses in consultation with and under the guidance of his/her adviser. The date, time and
venue of registration are announced in ady
advising are accoptlished at this time. It is absolutely essential that all the students be present
for registration at the specified time.

2.20 Pre-conditions for Registration.
a. For first year students, departmavise enrollment/admission is mandatory prior to
registraion. At the beginning of the first term, an orientation program will be conducted
for them where they are handed over with the registration package on submission of the
enrolment slip.
b. Any student, other than the new batch, with outstanding dues MISiE or a hall of
residence is not permitted to register. Each student must clear their dues and obtain a
clearance certificate, upon production of which, he/she will be given necessary Course
Registration Forms to perform course registration.
c. A studen is allowed to register in a particular course subject to the class capacity
constraints and satisfaction of gpexjuisite courses. However, even if a student fails in a
pre-requisite course in any term, the concerned department (BUGS) may allow himn/her t
register for a course which depends upon the p@guisite course provided that his/her
attendance and performance in the continuous assessment of the mentionegusie
course is found to be satisfactory.

2.21 Reqistration Deadline Each studenmust register for the courses to be taken before the
commencement of each term. Late registration is permitted only during the first week of classes.
Late registration after this date will not be accepted unless the student submits a written
application o the registrar through the concerned Head of the department explaining the reasons
for delay. Acceptable reasons may be medical problems with supporting documents from the
Medical Officer of MIST or some other academic commitments that prohibit enrolpriento

the last date of registration.




2.22 Penalty for Late Reqistration. Students who fail to register during the designated dates
for registration are charged a late registration fee of Tk. 100.00 (One hundred only) per credit
hours. Penalty for lateegistration will not be waived.

Limits on the Credit Hours to be taken

2.23 A student should be enrolled for at least 15 credit hours and is allowed to take a maximum
of 24 credit hours. Relaxation on minimum credit hours may be allowed. A studenémnolst
for the sessional courses prescribed in a particular term within the allowable credit hour limits.

2.24 In special cases where it is not possible to allot the minimum required 15 credit hours to a
student, the concerned department (BUGS) may pevitiitthe approval of the Commandant, a
lesser number of credit hours to suit individual requirements. Only graduating students may be
allowed to register less than 15 Cr Hr without approval of Commandant. A list of all such cases
to be forwarded to the Rester Office, ICT Directorate and Controller of Exam Office by the
respective Department.

Course Add/Drop

2.25 A student has some limited options to add or drop courses from the registration list.
Addition of courses is allowed only within the first twaeeks of a regular term. Dropping a
course is permitted within the first four weeks of a regular term. Add or drop is not allowed after
registration of courses for Supplementhand Supplementarlf Examination.

2.26 Any student willing to add or dropourses has to fill up a Course Adjustment Form. This

also has to be done in consultation with and
adviser. The original copy of the Course Adj us:s
Office, wherethe required numbers of photocopies are to be made for distribution to the
concerned adviser, Head, Dean, Controller of Examinations and the student. All changes must

be approved by the adviser and the Head of the concerned department. The Course Adjustmen
Form has to be submitted after being signed by the concerned persons.

Withdrawal from a Term

2.27 If a student is unable to complete the Term Final Examination due to serious illness or
serious accident, he/she may apply to the Head of the degreeirayvdegpartment for total
withdrawal from the term before commencement of term final examination. However
application may be considered during term final examination in special case. The application
must be supported by a medical certificate from the Médicer of MIST. The concerned
student may opt for retaining the sessional courses of the term. The Academic Council will take
the final decision about such applications. However, the total duration for graduation will not
exceed 6 academic years.

The Grading System

2.28 The total performance of a student in a given course is based on a scheme of continuous
assessment, for theory courses this continuous assessment is made through a set of quizzes, class
tests, class evaluation, class participation, heonk assignmentmidterm examinatiorand a

term final examination. The assessments for sessional courses are made by evaluating
performance of the student at work during the class,- weae during laboratory hours and
quizzes. Besides that, at the endréhwill be a final lab test. Each course has a certain number

of credits, which describes its corresponding
by the number of credits completed satisfactorily and by the weighted average of the grade
points @rned. A minimum grade point average (GPA) is essential for satisfactory progress. A
minimum number of earned credits also have to be acquired in order to qualify for the degree.
Letter grades and corresponding grade points will be given as follows:



Grading System
Numerical Markings | Grade Grade Points
80% and above A+ 4.00
75% to below 80% A 3.75
70% to below 75% A- 3.50
65% to below 70% B+ 3.25
60% to below 65% ) 3.00
55% to below 60% B- 2.75
50% to below 55% C+ 2.50
45% to below 50% o 2.25
40%to below 45% D 2.00
below 40% F* 0.00
AB Absent
DC Dis-collegiate
VW Voluntary Withdrawn
X Project/ Thesis Continuatiol
E Expelled
S Satisfactory

* Subject in which the student gets F grade shall not be regarded as earned credit hours for the
calculation of Grade Point Average (GPA).

Distribution of Marks

2.29 Theory. Forty percent (40%) of marks of a theoretical course shall be allotted for Continuous
Assessment, i.e. assignments, class tests, pop quizzes, observations, projects-tamd mid
assessmenthese marks must be submitted to Office of the Controller of Examinations before
commencement of the final exam. The rest of the marks will be allotted to the Term Final
Examination. The duration of final examination will be three (03) holilhe scheme of
continuous assessment that a particular teacher would follow for a course will be announced on
the first day of the classes. Distribution of marks for a given course per credit is as follows:

Class Performance 5%
Class Attendance 5%
ClassTest/Assignment 20%
Mid-Term Assessment (Exam/Project) 10%
Final Examination (Section A and B) 60%
Total 100%
Basis of awarding markier Class Attendanceill be as follows:
Attendance Marks
90% and above 100%
85% to less than 90% 90%
80% to lesshan 85% 80%
75% to less than 80% 70%
70% to less than 75% 60%
Below 70% 00%

Note:
a. In final exam, each section can be used for achieving not more than two course
outcomes (COs). The remaining COs should be attained frortemmid assessment or
classtests. Course teacher has to inform the stualghe beginning of the terms.
b. Course teacher of a particular course has to inform the department whether he/she
wants to assess mtdrm through exam or project within first two weeks of beginning of a
term. The duration of miderm examination should not be more than 50 minutes which
has to be conducted in betweedhté 9" week of a semester. If migrm assessment is
done through project, then there should be project report and presentation.

9



c. The weghtage of class performance can be assessed through checking attentiveness
during classes or arranging unnoticed pop quizzes.

d. The number of class tests shall be n for 3.0 and above credit courseslarsthé@t be
considered for grading where n is thamber of credits of the course. However, for
courses having credits below 3.0, the considered class tests shall be 2 out of 3.

e. All class test will carry 20 marks each. Exam software system will finally convert these
achieved marks into total class testrks as per credit hour. i.e for n=1(20), n=2 (40), n=3
(60), n=4(80), etc.

f. Irrespective of the result of the continuous assessment (class performance, class test,
mid-term assessment), a student has to appear in the final examination (where applicabl
for qualifying/passing the concern course/ subject.

2.30 Laboratory/ Sessional/_Practical Examinations. Laboratory/Sessional courses are
designed and conducted by the concerned departments. Examination on labsesioyial/
practical subjects wilbe conducted by the respective department before the commencement of
term final examination. The date of practical examination will be fixed by the respective department.
Students will be evaluated in the laboratory/ sessional courses on the basisibdwieds:

Conduct of Lab Tests/Class Performance 25%
Report Writing/Programming 15%
Mid-Term Evaluation (exam/project/assignment) 20%
Final Evaluation (exam/project/assignment) 30%
Viva Voce/Presentation 10%

Total 100%

Note: the above distribution of percentage is a general guideline. Department can rearrange to
some extent if required.

2.31 Sessional Course in EnglishThe distribution will be as under:

Class performance/observation 10%
Written Assignment 15%
Oral Performance 25%
Listening Skill 10%
Group Presentation 30%
Viva Voce 10%
Total 100%

2.32 Class attendanceClass attendance may be considered as a part of continuous
assessment. No mark should be allotted for attending classes.

Collegiate and Noncollegiate

2.33 Students having class attendance of 85% or above in individual subject will be treated as
collegiate, and less than 85% and up to 70% will be treated asofegiate in that subject. The
non-collegiate student(s) may be allowed to appesathe examination subject to payment of
non-collegiate fee/fine of an amount fixed by MIST/BUP. Students having class attendance below
70% will be treated as dillegiate and will not be allowed to appear at the examination and
treated as fail. But i@ special case such students may be allowed to appear in the examination
with the permission of Commandant and it must be approved by the Academic Council.

Calculation of CGPA

2.34 Grade Point Average (GPA) is the weighted average of the grade poiriteedlgfall the

courses passed/completed by a student. For example, if a student passes/cocgleses in a

term havingcrd i t s f w1, 42, ..., €n and his grade
respectively, then

GPA= Grade points earned in the seme
Credits completed in the semesi
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_ Summation of (Credit hours in a cours&rade point earned in that cour
a Total number of credit hours completed

n - - n -
:(é Ci* GI)/ acCi
i=1

i

2.35 The Cumulative Grade Point Average (CGPA) is the weighted awepdghe GPA
obtained in all the terms passed/completed by a student. For example, if a student passes
completes n terms having total credits of TC1, TC2, ... , TCn and his GPA in these terms are
GPA1, GPA2,..., GPAN, respectively then

n n

CGPA:(a TGi * GPAi) / 4TCi

i=1 i £

Numerical Example

Suppose a student has completed nine courses in a term and obtained the following grades:

Course Credit Ci Grade Points Gi Ci*Gi
EECE163 3.00 A 3.75 11.25
EECE164 0.75 A+ 4.00 3.00
MATH-141 3.00 A- 3.50 10.50
PHY-103 3.00 B+ 3.25 9.75
HUM-101 3.00 A 3.75 11.25
HUM-102 1.50 A 3.75 5.625
CSE101 3.00 A 3.75 11.25
CSE103 3.00 A- 3.50 10.50
CSE104 1.5 B+ 3.25 4.875

Total 21.75 78.00
GPA=1800=3 59

Suppose a student has completed four terms and obtaméallowing GPA:

Level | Term Earned Cre_dlt Hours Earned GPA TCI*GPAI
Tci GPAI
1 I 21.75 3.75 81.5625
1 ] 20.75 3.61 74.9075
2 I 19.50 3.21 62.595
2 Il 21.00 2.98 62.58
Total 83.00 281.645
— 281.645_
CGPA= 8300~ 3-39
Impacts of Grade Earned
236 The cour ses i n whi ch a student has
as credits earned by him/ her. Any course in

be counted towards hisslherar ned <credits or GPA <calcul ati
remain permanently on the Grade Sheet and the Transcript.

237 A student who obtains an OFO06 grade 1in a
cour se. However, 6i fnaastogénbngét soanséF he
course or take a substitute course if available. When a student will repeat a course in which
he/ she has previously obtained an O6F©G, hel s
in that repeated course.

2381 f a student obtains a grade | ower than 6
repeat the course onbncefor the purpose of grade improvement. However, he/she will not be

el igible to get aragmpeodemenbceurse.er t han o6B+0d6 f
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2.39 A student will be permitted to repeat for grade improvement purposes a maximum of 6
courses in BSc. Engineering programs and a maximum of 7 courses in B. Arch. program.

240 1 f a student o bt ai n sanyaouréeBhe/géhe wilk nbemallolvedttot e r g r
repeat the course for the purpose of grade improvement.

Classification of Students

2.41 At MIST, regular students are classified according to the number of credit hours
completed/ earned towards a degree. Thevoflg classification applies to all the students:

Level Credit Hours Earned
Engineering/URP Architecture
Level 1 0.0t0 36.0 0.0to 34.0

Level 2 More than 36.0 to 72.0 More than 34.0 to 70.
Level 3 More than 72.0 to 108.0 More than 72.0 to 110.0
Level 4 More than 108.0 More than 110.0 to 147.0
Level 5 More than 147.0

2.42 However, before the commencement of each term all students other than new batch are
classified into three categories:
a. Category 1: This category consists of students who have plasdethe courses
described for the term. A student belonging to this category will be eligible to register for
all courses prescribed for the upcoming term.
b. Category 2: This category consists of students who have earned a minimum of 15
credits but do ot belong to category 1. A student belonging to this category is advised to
take at least one course less since he might have to register for one or more backlog
courses as prescribed by his/her adviser.
c. Category 3: This category consists of studentsoMmave failed to earn the minimum
required 15 credits in the previous term. A student belonging to this category is advised to
take at least two courses less than a category 1 student subject to the constraint of
registering at least 15 credits. Howeveg, Will also be required to register for backlog
courses as prescribed by the adviser.

2.43 Definition of Graduating Student. Graduating students are thosedsnts who will have
O 24 credit hours for completing the degree r €

Performance Evaluation

2.44 The performance of a student will be evaluated in terms of two indices, viz. Term Grade
Point Average and Cumulative Grade Point Average whicteigtade average for all the terms
completed.

2.45 Students will be considered to be making normal progress toward a degree if their Cumulative
Grade Point Average (CGPA9r all work attempted is 2.20 or higher. Students who regularly
maintain a term GPAf 2.20 or better are making good progress toward the degrees and are in
good standing with MIST. Students who fail to maintain this minimum rate of progress will not
be in good standing. This can happen when any one of the following conditions exists.

a. The term GPA falls below 2.20.

b. The Cumulative Grade Point Average (CGPA) falls below 2.20.

c. The earned number of credits falls below 15 times the number of terms attended.

2.46 All such students can make up their deficiencies in GPA and credit eswnts by
completing courses in the subsequent term(s) and supplementary exams, if there are any, with
better grades. When the minimum GPA and credit requirements are achieved, the student is
again returned to good standing.

Minimum Earned Credit and GPA Requirement for Obtaining Degree

247 Mi ni mum credit hour requirements for the aw
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Engg) and architecture (B. Arch) will be decided by the respective department (BUGS).
However, the syllabus of all BSc enginegriprogram must be of minimum 157 credit hours or
more, and for architecture program minimum 189 credit hours or more. A student must earn
mi ni mum credit hour set in the syllabus by
Degree. The minimum CGPAequi r ement for obtaining a Bac
architecture is 2.20.

2.48 A student may take additional courses with the consent of his/her Adviser in order to raise
CGPA, but he/she may take a maximum of 15 such additional creditgimeering and 18 such
additional credits in architecture beyond respective cteditu r requirements
degree during his/her entire period of study.

Application for Graduation and Award of Degree

2.49 A student who has fulfilled all the acadni ¢ r equi rements for Bac
to apply to the Controller of Examinations through his/her Adviser for graduation. Provisional
Degree will be awarded by BUP on completion of credit and GPA requirements.

Time Limits for Completion of Bache | or 6 s Degr ee

2.50 A student must complete his studies within a maximum peristkgfears for engineering
andseveny ear s for architecture bachelords degre

Attendance, Conduct and Discipline

2.51 MIST has strict rules regarding the issues of atteoglan class and discipline.

2.52 Attendance All students are expected to attend classes regularly. The university believes
that attendance is necessary for effective learning. The first responsibility of a student is to
attend classes regularly and aseequired to attend the classes as per MIST rules.

2.53 Conduct and Discipline During their stay in MIST, all students are required to abide by

the existing rules, regulations and code of conduct. Students are strictly forbidden to form or be
members bstudent organization or political party, club, society etc., other than those set up by
MI ST authority i n order t o enhance studer
development. Zero tolerance in regards of sexual abuse and harassment imangniod drug

abuse and addiction are strictly observed in the campus.

TeacherStudent Interaction

2.54 The academic system in MIST encourages students to come in close contact with the
teachers. For promotion of high level of teaeberr u d e n t Org a dourse eooradimatori(QGC)

is assigned to each course. Students are free to discuss with CC about all academic matters
Students are also encouraged to meet other teachers any time for help and guidance for academ
matters. Heads of the departments,eBior of Administration, Director of Students Welfare
(DSW), Dean and Commandant address the students at some intervals. More so, monthly
Commandant 6s Parade is organized in MIST wh
formed up, thereby increagj teachestudent interaction.

Absence during a Term

2.55 A student should not be absent from quizzes, tests, etc. during the term. Such absence will
naturally lead to reduction in points/marks, which count towards the final grade. Absence in the
Term A n al Examination will result in an OFO0 ¢
has been absent for short periods, up to a maximum of three weeks due to iliness, should
approach the course teacher(s) or the course coordinator(s) foiuumakezzeor assignments
immediately upon return to classes. Such request has to be supported by medical certificate from
competent authority (e.g. &fH/ MI ST Medical
Recognition of Performance

2.56 As recognition of performance and ensure continued SUMET awards medals,
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scholarships and stipends as per existing rules and practices.
Types of Different Examination

2.57 Following different types of final examinations will be conducted in MIST to evaluate the
students of Undergraduate Programs:

a. Term Final Examination: At the end of each normal term (after 22week or so), Term
Final Examination will be held. Students will appear in the Term Final Examination for all
the theory courses they have taken in the Term.

b. Supplementary Examination: It will take place twice in a year. Supplementary
defined as provision of giving exam in the first week of Spring TermJdaj'Fall Term
(JukDec) end break and Supplementérin the first week of Fall Term (JtDec)/ Spring
Term (JanJun) end break, rpectively. Students will be allowed to register for a
maximum oftwo theory courses (Failed/ Improvement) in Supplemeritaryd maximum

of onetheory course (Failed/ Improvement) in Supplementiary

c. Improvement Examination: It will be taken during Spplementaryy and
Supplementaryl Examination. Questions will be same as the question of the regular
examination of that Supplementary Examination (if any). Student can take maximum two
subjects at a time (two subjects in Supplementanyd one subjechi Supplementarif)

and maximum 6 subjects in the whole academic duration. If a student obtains a grade

| ower than O6B+6 in a course, he/ she will b
grade improvement. However, he/she will not be eligible to gegtaa de bet t er t ha
for an improvement course. Among the previous result and improvement examination
result, best one will be considered as final result for an individual student. However,
performance of all examination i.e. previous to improvement @xaion, shall be

reflected in the transcript.

Rules of Different Examinations

2.58 Term Final Examination. Following rules to be followed:
a. Registration to be completed before commencement of the Term. A student has to
register his desired courses payregistration, examination fee and other related fees.
b. Late registration will be allowed without penalty within first two weeks of the term.
c. Within 1st two weeks of a term a student can Add/Drop course/courses. To add a
course, in the 3rd week, emas to register the course by paying additional fees. To drop a
course, one has to apply within three weeks and paid fees will be adjusted/ refunded. If
anyone wants to drop a course after three weeks and within 4 weeks, that will be permitted
but paid &es will not be refunded in that case.
d. Registrar office will finalize registration of all courses within 7 (seven) weeks, issue
registration slip and that will be followed by issuing Admit Card.
e. Term Final Examination to be conducted in the208h week of the term as per
approved Academic Calendar.

2.59 Supplementary Examination Following rules to be followed:
a. Supplementary is defined as provision of giving exam in the first week of Spring
Term (JarJun) /Fall Term (JuDec) end break and Supmentaryll in the first week of
Fall Term (JulDec) / Spring Term (Jadun) end break, respectively.
b. Students will be allowed to register for a maximum of two theory courses (Failed/
Improvement) in Supplementaty and maximum of one theory course i(Ed/
Improvement) in Supplementatly
c. No class will be conducted.
d. 40% marks will be considered from the previous exams.
e.Maxi mum grading in Supplementary Exam will
f. No Sessional Exam will be conducted.
g. Examination will be taken on086 marks like Term Final Examination.
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h. If a student fails in a course more than once in regular terms, then for calculating 40%
marks, the best one of all continuous assessment marks will be counted.

. If anyone fails in the Laboratory/ Sessional ceuithat course cannot be taken in the
supplementary examination.

k. If any student fails in a course, he can clear the course retaking it second time or, he can
clear the examination appearing at the Supplementary Examination as well. Anyone fails
twice in a course, can only retake it in the regular term for appearing third time. But
anyone fails even after appearing third time, he/she has to take approval of Academic
Council of MIST for appearing 4th (last) time in a course and need to pay extra financial
penalty. If any student fails even 4th time in a course, will not be allowed to appear
anymore in this same course.

I. Registration of SupplementaijfExam to be done within 5th week after completion of

fall Term (JulDec) andregistration of SupplementatyExam to be done within the mid

term break of Spring Term (Jain), paying all the required fees.

m. There will be no provision for add/drop courses after registration.

n. Thesis: if a student cannot complete thesis in two consecutive terms, with the
recommendation of the supervisor, he/she may continue for next one/two term within six
academic years.

2.60 Improvement Examination. Following rules to be followed:
a. Improvement Examination is to be taken during the Supplemdraacy!l examinations.
b. For Improvement Examination, registration is to be done during the registration of
Supplementary and Supplementarlf Examinations by paying all the fees.
c. Question Setting, Moderation and Result Publication to be done with courses of
Supplementary and Supplementarlf Examinations.
d Any student gets a grading below 0B+06 a
allowed to appear the Improvement Examination for that particular course.
e.Hi ghest grade of I mprovement Examinati or
f. One student is allowed to appear at Improvement Exam in 6 (six) courses in his whole
graduation period taking maximum two courses at a time (two courses at Supplerhentary
and one course at Supplementt)y

Irreqular Graduation

2.61 If any graduatg student clears his/her failed course in Spring Term /Fall Term/
Supplementary Examinations and his graduation requirements are fulfilled, his graduation will
be effective from the result publication date of Spring Term /Fall Term / Supplementary
Examindions and that student will be allowed to apply for provisional certificate.

Minimum Earned Credit and CGPA Requirement for Obtaining Deqgree

2.62 The requirements for award of engineering degree are as follows:
a. Completion of the courses for the minimuequired credits of 157 (or as specified in a
particular department) in a maximum period of six academic years.
b. Appearing at the final examination in all the required courses as per syllabus of the program.
c. Scoring a CGPA of 2.2 or above.

Consegu@ces of Failing in Sessional Courses

2.63 Any student failing in any sessional course, mustake that sessional course when
offered by the department in any next Regular Term. No Supplementary exam is allowed for
sessional course.

Withdrawal for Poor P erformance

2.64 A student to remain in reasonable standing must maintain a minimum CGPA of 2.20.
Failure to secure/achieve minimum CGPA of 2.20 in two consecutive levels will also lead to
withdrawal of the student. A student who fails to maintain a CGPA2D at the end of a level, but
obtains 2.00 or more, will be placed on probation. Failure by a student placed on probation to raise

15



the CGPA to 2.20 in the next level will lead to his withdrawal from the Program. A student failing to
maintain a CGPA 0R.20 at the end of the levélshall be allowed to repeat courses of the

level4 i n whi ch he earned 6C6 grades or bel ow
student failing to raise CGPA to 2.2 after repeating the courses wilithdrawn from the Program
(For further detail OMI ST Wi thdrawal Policyd may

2.65Voluntary withdrawal for Sickness. In case of sickness which leads to missing of more than
40% class or miss term final examination (supported by requisitecaiebcuments), students may

be allowed to withdraw from that term subject to the approval of the Academic Council of MIST.
Students may retain sessional courses of that term if applies and approved by Academic council.
OVWO6 as gr adi n greftedted i eoockrned tahwulatisnesheét,@rade sheet and transcript.

2.66 Class TestsClass test will be conducted by the subject teacher. Duration of class test should
not be more than 30 minutes. Course teacher must announce results within 10 ldagsgfthe
examination. Checked script will be shown to the students. If a student misses the class test for
acceptable reason the course teacher my take the test of the student.

2.67 MIST is committed in conferring degrees to the students in time wiils a very vital role

in steering all the academic activities in any university/ institute. At the beginning MIST conducted

all its examinations under the examination section of the University of Dhaka. In June 2008, MIST
got affiliation with BUP. Sincethen MIST has been conducting all its examinations under the
control and authority of BUP. For the need of time, former MIST examination policy was reviewed
several times. Present review committee has made necessary amendment/ addition/ deletion to suit
the proposed course system. This policy may be reviewed every after 05 (five) years or as and when
felt necessary by the authority of MIST.

2.68SUMMARY OF MIST EXAMINATION POLICY -2020

L Number @ . L . .
. Examination . MaximurAssessmelr Examination Registratiof
Serig Session Theory : Courses
Type Courses Grading| Percentag{ Schedule Schedule
Spring Term (34
1 Regular |Jun) and Fall Tg Maximur A+
(JuiDec) Assessme Regular
- 1 6 Theory L Regular| Regular
Spring Term (34 Courses on 100%| Examination
2 Retake Jun) and Faierni B+
(JuiDec)
1stweek of 5th week
Spring Term Courses after
Supplementary Spring Term (34 Maximun Assessme pring immediat completion
3 A B+ (JanJun)/ Fal
(Fail/lmprovemg Jun) 2 Theory on 60% pastterm Fall Term
Term (Jubec)| . .
included (Previous
End Break
Year)
Istweek of Fa|Courses { MidTerm
Supplemental, Maximun Assessme Term (JuDec)/| immediaf Break of
4 PP Fall Term (3Dlec B+ Spring Term| past term Sping (Jan
(Fail/lmprovemg 1 Theory on 60%
(JanrJun) End|  not Jun) Term
Break included (March)

a. Maximum 24 credit hour in one regular term (excluding Supplementary Exams).

b. Students may register maximum upto 7 (seven) theory courses in exceptional case, if
department can accommodate within 24 credit hour.

c. Students can regfier maximum 6 (six) theory courses for improvement in his whole
academic period.

d. Supplementary Exam to be considered as part of previous Academic Year.

e. Student appearing in Supplementashall not be included in current graduation ceremony.
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CHAPTER 3

DEPARTMENT OF ELECTRICAL, ELECTRONIC AND COMMUNICATION
ENGINEERING (EECE)

3.1 Introduction to the program

Electricity, Electronics and Communication plays vital and in fact, indispensable role in all
fields of modern human activities. ConsequentligcEical, Electronic and Communication
Engineering (EECE) has established itself as one of the most important branches of engineering.
The technical aspects of this branch of engineering are often categorized by terms such as powe
systems, power electrims, telecommunications, electronic circuits and devices, and computer
engineering. Communication is one of the three battle winning factors in military. In the modern
days, communication is one of the most exercised research arenas too. The students of
Electrical, Electronics and Communication Engineering are required to have a balanced
knowledge of digital electronics, computers, microprocessors and programming in addition to
the knowledge on various subjects of electrical and electronics. The new igenefatectrical
engineers is encouraged to undertake research and development activities in the above areas ar
this department is committed to the study and analysis of fundamental as well as applied
problems. Problems of military and national impor&arttave consequently received great
emphasis in the activities of this department. In addition to the above, presently this department
is providing opportunity for postgraduate studies and research leading to higher degrees i.e.
Ph.D. in EECE discipline.

3.2 Vision and Mission of the Program

Vision: To provide quality education in electrical, electronic and communication engineering
and technology, and conduct research to meet the national and global challenges.

Mission: EECE department is working on tf@lowing missions:
a. To provide comprehensive education in electrical, electronic and communication
engineering and conduct research.
b. To produce technologically advanced graduates and professionals with high moral and
ethical values to meet the domesind global needs in the field of electrical, electronic
and communication engineering.
c. To provide consultancy, advisory and testing services to public and private
organizations including personal in the areas of electrical, electronic and comnamnicati
engineering.
d. To conduct collaboration and research activities with national and international
academia and industry.

3.3 Program Educational Objectives (PEOSs):

No PEO Statement
PEO1 | Provide graduates mathematical, scientific and engineeringmertals anc
advanced knowledge of understanding in the sector of electrical, eled
and communication engineering including analysis techniques, ds
developments and implementation methodologies.
PEO2 | Integrate technical and communicative knowjedwith professional an
industry based education to build up successful professional care
industry, government and academia.
PEQG3 | Expose graduates problem solving skills and research based education
long learning to adapt the innovatiomdachanges.
PEO4 | Make the graduates capable of working in the broader area of techr
having the capability and responsibility of leadership and teamwork.
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No PEO Statement
PEOS5 | Enable the graduates to establish and run sustainable business ent
along diversecareer paths by creating, selecting, applying appropriate
modern technologies and tools.
PEO®6 | Contribute the educational, cultural, social, technological and economic de
mentof society through the ethical application of their knowledge ant$ ski

3.4 Program Outcomes (PO)

Based on the suggestion of Board of Accreditation for Engineering and Technical Education
(BAETE), Bangladesh, the Bachelor in Electrical, Electronic and Communication Engineering
(EECE) program will have the following Pn@gn Outcomes (POs):
1. Engineering knowledge: Apply knowledge of mathematics, natural science,
engineering fundamentals and an engineering specialization as specified in K1 to K4
respectively to the solution of complex engineering problems.
2. Problem analysis: Identify, formulate, research literature and analyse complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences. (K1 to K4)
3. Design/development of solutionsDesign solubns for complex engineering problems
and design systems, components or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal, and environmental
considerations. (K5)
4. Investigation: Conduct invesgations of complex problems using reseabeased
knowledge (K8) and research methods including design of experiments, analysis and
interpretation of data, and synthesis of information to provide valid conclusions.
5. Modern tool usage: Create, select and ply appropriate techniques, resources, and
modern engineering and IT tools, including prediction and modeling, to complex
engineering problems, with an understanding of the limitations. (K6)
6. The engineer and societyApply reasoning informed by contextdalowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
professional engineering practice and solutions to complex engineering problems. (K7)
7. Environment and sustainability: Understand and eltmte the sustainability and
impact of professional engineering work in the solution of complex engineering problems
in societal and environmental contexts. (K7)
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and nems of engineering practice. (K7)
9. Individual work and teamwork: Function effectively as an individual, and as a
member or leader in diverse teams and in radidiciplinary settings.
10. Communication: Communicate effectively on complex engineering activitidh w
the engineering community and with society at large, such as being able to comprehend
and write effective reports and design documentation, make effective presentations, and
give and receive clear instructions.
11. Project management and financeDemonstrée knowledge and understanding of
engineering management principles and economic deaisaiing and apply these to
oneds own wor k, as a me mber and |l eader
multidisciplinary environments.
12. Life-long learning: Recognize th need for, and have the preparation and ability to
engage in independent and-iéeg learning in the broadest context of technological change.

In addition to incorporating the abclisted POs, MIST also included the following Knowledge
Profile (K1-K8) as an educational institution: may include additional outcomes in its learning
programs.The ranges of Complex Problem Solving {PR7) and Complex Engineering Activities
(Al7 Ab) that should be addressed in the program are given in Tables 3.2 apd&8&ively.
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Table 3.1: Knowledge Profile (KP)

No

Attribute

K1

A systematic, theorpased understanding of the natural sciences applicable
discipline

K2

Conceptually based mathematics, numerical analysis, statistics and the formal a
computer and information science to support analysis and modeling applicable
discipline

K3

A systematic, theorpased formulation of engineering fundamentals required i
engineering discipline

K4

Engineering specialist knowledge that provides tbecal frameworks and bodies
knowledge for the accepted practice areas in the engineering discipline; much i
forefront of the discipline

K5

Knowledge that supports engineering design in a practice area

K6

Knowledge of engineering practice ¢kenology) in the practice areas in the engineq
discipline

K7

Comprehension of the role of engineering in society and identified issues in engi
practice in the discipline: et hics a
safety; he impacts of engineering activity; economic, social, cultural, environment|
sustainability

K8

Engagement with selected knowledge in the research literature of the discipline

Table 3.2: Range of Complex Engineering Problem Solving (CP)

Complex Engineering Problemshave characteristic P1 anc

Attribute some or all of P2 to P7:

Depth of knowledge required | P1: Cannot be resolved withoutdiepth engineering knowled

at the level of one or more of K3, K4, K5, K6 or K8 wh
allows a fundamentalsasedfirst principles analytical approa

Range of conflicting P2: Involve wideranging or conflicting technical, engineer
requirements and other issues

Depth of analysis required P3: Have no obvious solution and require abstract thin

originality in analysis to formulate suitable models

Familiarity of issues P4: Involve infrequently encountered issues

Extent of applicable codes |P5: Are outside problems encompassed by standards ano

of practice for professional engineering

Extent of stakeholder P6: Involve diverse groups of stakeholders with widely var
involvement and conflicting |needs
requirements

Interdependence P7: Are high level problems including many component pa

subproblems

Table 3.3: Range of Complex Engineering Activitie§CA)

Complex activities means (engineering) activities or projects f{

Attribute have some or all of the following characteristics:

Range of resources Al: Involve the use of diverse resources (and for this pur
resources include people, money, equipthenaterials, informatiof
and technologies)

Level of interaction A2: Require resolution of significant problems arising fr
interactions between widmnging or conflicting technica
engineering or other issues

Innovation A3: Involve creative use of ngineering principles and resear

based knowledge in novel ways

Consequences for socie| A4: Have significant consequences in a range of cont
and the environment characterized by difficulty of prediction and mitigation

Familiarity A5: Can extend b@nd previous experiences by applying principl

based approaches
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Table3.4Bl oomés Taxonomy Domai

Cognitive Domain

Psychomotor Domain

Affective Domain

Cl | Rememberingl P1 | Perception Al | Receive

C2 | Understanding P2 | Set A2 | Respond

C3 | Applying P3 | GuidedResponse A3 | Value

C4 | Analyzing P4 | Mechanism A4 | Organize

C5 | Evaluating/ P5 | Complex Overt Response

C6 | Creating/ P6 | Adaptation A5 | Internalize
Designing P7 | Origination

3.5 Generic Skills

a. Apply the principles and theory of electrical,
engineering knowledge to the requirements, design and development of different electrical

systems with appropriate understanding.

b. Define and use appropriate research methods and modern tools to conduct a specific

project.

electroninod acommunication

c. Learn independelyt, be selfaware and selfnanage their time and workload.
d. Apply critical thinking to solve complex engineering problems.

e. Analyze real time problems and justify the appropriate use of technology.
f. Work effectively with others and exhibit social respondiili

3.6 Curriculum/ Skill mapping:

Design and

for complex
engineering problems

development solution |

Engineering
Knowledge

Conduct investigation
to provide valid
conclusions

Identify, formulate and
analyze engineering
problems

\ 4

\ 4

Application of
engineering problems
for problem solving

Development and use of modern
engineering tools and design metho

Achieve lifelong learning in the field o
engineering especially in electrical,

electronic and communication

engineering and to contribute in
socioeconomic development
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CHAPTER 4

COURSE CURRICULUM FOR BACHELOR DEGREE IN EECE

4.1 Course Curriculum

Keeping the above mentioned program outcome, the Course Curriculum for the undergraduate
students of the Deptment of Electrical, Electronic and Communication Engineering (EECE) is
given below:

Level/ Basic | Engineering Courses| Elective
Term Hum Math Science [?ept gll\lon-Dept Courses Total
L-1 T-I 2.0+0 3.0 6.0+3.0| 3.0+1.5 - - 18.5
L-1T-Il | 2.0+1.5 3.0 3.0 3.0+1.5 3.0+1.5 - 18.5
L-2 T-I 2.0+1.5 3.0 - 6.0+3.0 3.0+1.5 - 20.0
L-2 T-lI 2.0 3.0 - 9.0+5.0 - - 19.0
L-3 T-I 2.0 - - 15.0+4.5 - - 215
L-3 T-lI 0+2.0 - - 9.0+5.5 3.0+1.5 - 21.0
L-4 T-I 0.0 - - 9.0+6.0 - 6.0 21.0
L-4 T-lI 4.0 - - 3.0+3.0 - 9.0+1.5| 20.5
% of
Total 11.88% | 7.50% | 7.50% 54.38% 8.43% | 10.31% | 100%
Course
Total
Credit Hr 19.0 12.0 12.0 87.0 13.5 16.5 160.0
4.2 Contact Hours and Credit Hours Distribution in Eight Terms
Theory | Sessiona| Theor Sessional| Total .
Level/Term Conta?:/t Contact Credity Credit Contact Total Credit
Hours Hours Hours Hours Hours Hours
L-1T-I 14 9 14 4.5 23.0 18.5
L-1T-Il 14 9 14 4.5 23.0 18.5
L-2 T-I 14 12 14 6 26.0 20.0
L-2 T-lI 14 10 14 5 24.0 19.0
L-3 T-I 17 9 17 4.5 26.0 21.5
L-3 T-II 12 17 12 9 29.0 21.0
L-4 T-1 15 12 15 6 27.0 21.0
L-4 T-1l 16 9 16 45 25.0 20.5
Total 1160 87.0 1160 44.0 2030 1600

4.3 Final Year Design and Research Project

Final year dsign and research project will have to be undertaken by students under a supervisor
in partial fulfillment of the requirement of his/her bachelor degree. Credits allotted to the final
year design and research project will be 6.0 corresponding to 12.Cctcbotas. Topic and
supervisor selection of final year design and research project must be finalized withig, level
Termll.
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4.4 Term-wise Distribution of Courses

LEVEL 1, TERM -I

Course No Course Name Type of | Contact Credits
Course | hours

EECE 101 |Electrical Circuits | Theory 3.0 3.0
PHY 101 |Waves & Oscillation, Optics and Modern Phys| Theory 3.0 3.0
MATH 101 |Differential and Integral Calculus Theory 3.0 3.0
CHEM 101 |[Fundamentals of Chemistry Theory 3.0 3.0
GEBS 101 |Bangladesh Studies Theory 20 2.0
Subtotal (Theory) 14.0 14.0
EECE 102 |Electrical Circuits and Simulation Laboratory| Sessionall 3.0 1.5
PHY 102 |Physics Sessional Sessional| 3.0 1.5
CHEM 102 |Chemistry Sessional Sessional| 3.0 1.5
Subtotal (Sessiona| 9.0 4.5

Total = Contact hours: 23.0; Credits: 18.

LEVEL 1, TERM -l

Course No Course Name Type of | Contact Credits
Course | hours
EECE 105 |Electrical Circuits Il Theory 3.0 3.0
PHY 103 |Electricity & Magnetism, Thermal Physics, Theory 3.0 3.0
Quantum Mechanics & Photonics
MATH 105 |Vector analysis, Matrices and Coordinate Theory 3.0 3.0
Geometry
CSE 109 |Computer Programming Theory 3.0 3.0
GES 101 |Fundamentals of Sociology Theory 2.0 2.0
Subtotal (Theory), 14.0 14.0
EECE 106 |Electrical Circuits and Simulation Laboratory| Sessional| 3.0 15
CSE 110 |[Computer Programming Laboratory Sessionall 3.0 15
LANG 102 |Communicative English | Sessionall 3.0 15
Subtotal (Sessional 9.0 4.5

Total = Contact hours: 23.0; Credits: 18.!

LEVEL 2, TERM -I

Course No Course Name Type of | Contact Credits
Course hours
EECE 201 |Electronicsl Theory 3.0 3.0
EECE 203 |Electrical Machined/ Energy Conversioih Theory 3.0 3.0
ME 283 |Fundamentalof Mechanical Engineering Theory 3.0 3.0
MATH 205|Differential Equation, Laplace Transform and| Theory 3.0 3.0
FourierTransform
GEE 201 |Fundamentals of Economics Theory 2.0 2.0
Subtotal (Theory) 14.0 14.0
EECE 202 |Electronics Circuit and Simulation Laboratdry| Sessionall 3.0 1.5
EECE 212 |Numerical Technique Laboratory Sesional 3.0 1.5
ME 284 |Fundamentalof Mechanical Engineering Sessional 3.0 15
Laboratory
LANG 202 |Communicative English Il Sessional 3.0 1.5
Subtotal (Sessiona| 12.0 6.0

Total = Contact hours: 26.0; Credits: 20.
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LEVEL 2, TERM -l

Course No CourseName Type of | Contact Credits
course | hours
EECE 205 |Electrical Machinesl/ Energy Conversiosl Theory 3.0 3.0
EECE 207 |Electronics I Theory 3.0 3.0
EECE 217 |Engineering Electromagnesic Theory 3.0 3.0
MATH 213 |Complex Variable, Harmonic Functi@md Theory 3.0 3.0
Statistics
GELM 275 |Leadership and Management Theory 2.0 2.0
Subtotal (Theory)] 14.0 14.0
EECE 206 |Electrical Machines Laboratory/ Energy Sessional 3.0 15
Conversion Laboratory
EECE 208 |Electronics Circuit and Simulation LaboratorSessionall 3.0 15
Il
EECE 222 |Electrical Service Design and CAD LaboratqSessionall 4.0 2.0
Subtotal (Sessional 10.0 5.0

Total = Contact hours: 24.0; Credits: 19.

LEVEL 3, TERM -I

Course No Course Name Type of | Contact Credits
course | hours
EECE301 |Continuous Signals and Linear Systems Theory 3.0 3.0
EECE 303 |Digital Electronics Theory 3.0 3.0
EECE 305 |Power System | Theory 3.0 3.0
EECE 313 |Electrical Measurement, Instrumentation and | Theory 3.0 3.0
Sensors
EECE 315 |Electrical Propertiesfdviaterial Theory 3.0 3.0
GESL 305 |Environment, Sustainability and Law Theory 2.0 2.0
Subtotal (Theory)] 17.0 17.0
EECE 304 |Digital Electronics Laboratory Sessiona] 3.0 1.5
EECE 306 |Power System | Laboratory Sessiona] 3.0 1.5
EECE 314 |Electrical Meaarement, Instrumentation and| Sessiona] 3.0 1.5
Sensors Laboratory
Subtotal (Sessional 9.0 4.5

Total = Contact hours : 26.0 ; Credits : 21.

LEVEL 3, TERM -lI

Course No [Course Name Type of | Contact Credits
course hours
EECE 309 |Communication Theory Theory 3.0 3.0
EECE 311 |Digital Signal Processing | Theory 3.0 3.0
EECE 317 |VLSI | Theory 3.0 3.0
CSE 371 |Microprocessors and Interfacing Theory 3.0 3.0
Subtotal (Theory) 12.0 12.0
GERM 352 [Fundamentals of Research Methodology | Sessional 4.0 2.0
EECE 310 |Communication Theory | Laboratory Sessional 3.0 1.5
EECE 312 |Digital Signal Processing | Laboratory Sessional 3.0 1.5
EECE 318 |VLSI | Laboratory Sessional 3.0 1.5
CSE 372 |Microprocessors and Interfacing Laborator Sessiona 3.0 1.5
EECE 330 |Industrial Training Sessiona 1.0 1.0
Subtotal (Sessional 16.0+1.0
9.0
(6weeks)

Total = Contact hours : 29.0; Credits : 21.
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EECE 330 (Industrial Training/attachment) will be conducted at any convenient time after
the term end exam of Fall Term (dDéc) for a duration of 6 weeks as applicable or

decided by the department.
LEVEL 4, TERM -I

Course No Course Name Type of | Contact Credits
Course hours

EECE 401 |Control System | Theory 3.0 3.0
EECE 405 |Solid State Devices Theory 3.0 3.0
EECE 473 |Power Eletronics Theory 3.0 3.0
EECE 4** |Elective | Theory 3.0 3.0
EECE 4 ** |Elective Il Theory 3.0 3.0
Subtotal (Theory) 15.0 15.0

EECE 400 |Final Year Design and Research Projec 6.0 3.0
EECE 402 |Control System | Laboratory Sessional 3.0 1.5
EECE 474 |PowerElectronics Laboratory Sessional 3.0 1.5
Subtotal (Sessiona] 12.0 6.0

Total = Contact hours : 27.0; Credit hours : 21.

LEVEL 4, TERM -l

Course No Course Name Type of | Contact Credits
course hours
EECE 409 |Communication Theory Il Theory 3.0 3.0
GEBM 435 |Engineering Ethics and Moral Philosophy Theory 2.0 2.0
GEPM 465 |Project Management and Finance Theory 2.0 2.0
EECE 4 ** |Elective lll Theory 3.0 3.0
EECE 4 ** |Elective IV Theory 3.0 3.0
EECE 4 ** |Elective V Theory 3.0 3.0
Subtotal (Theory) 16.0 16.0
EECE 400 |Final Year Design and Research Project 6.0 3.0
EECE 4 ** |Elective Ill Laboratory Sessional| 3.0 1.5
Subtotal (Sessiona 9.0 4.5
Total = Contact hours : 25.0 ; Credits : 20.

List of Elective Courses

Power
Ser.| Course Course Name Level Contact | Credit
No. Code Hour Hour
1 EECE 471 | Power System |l 4-1/ 4-11 3.0 3.0
2 EECE 475 | Power Plant Engineering 4-1/ 4-11 3.0 3.0
3 EECE 477 | Power System Protection 4-1/ 4-11 3.0 3.0
4 EECE 478 | Power System Protection Laboratory|  4-Il 3.0 1.5
5 EECE 483 | High Voltage Engineering 4-1/ 4-11 3.0 3.0
6 EECE 484 | High Voltage Engineering Laboratory|  4-Il 3.0 1.5
7 EECE 479 | Power System Reliability 4-1/ 4-11 3.0 3.0
8 EECE 481 | Power System Operation and Control 4-I/ 4-11 3.0 3.0
9 EECE 485 | Electricd Machines IIl /Energy 4-1/ 4-11 3.0 3.0
Conversion Il
Electronics
Ser. Course Course Name Level Contact| Credit
Code Hour Hour
1 EECE 451 |Processing and Fabrication Technology |4-1/ 4-II 3.0 3.0
2 EECE 453|Analog Integrated Circuits 4-1/ 4-11 3.0 3.0
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3 EECE 455 Qompound S_emiconductor and Hetero 41/ A-1] 3.0 3.0
junction Devices
4 | EECE 457|VLSI Il 4-1/ 4-11 3.0 3.0
5 EECE 458|VLSI Il Laboratory 4-11 3.0 15
6 EECE 459|Optoelectronics 4-1/ 4-11 3.0 3.0
7 EECE 461|Semiconductor Device Theory 4-1/ 4-11 3.0 3.0
8 EECE 463|Introduction to Nanotechnology 4-1/ 4-11 3.0 3.0
9 EECE 465|Semiconductor and Narstale Devices |4-1/ 4-II 3.0 3.0
Communication
Ser.| Course Course Name Level | Contact | Credit
Code Hour Hour
1 | EECE 403 | Telecommunication Engineering 4-1/ 4-11 3.00 3.00
2 | EECE 433 | Microwave Engineering 4-1/ 4-11 3.00 3.00
3 | EECE 434 | Microwave Engineering Laboratory 4-11 3.00 1.50
4 | EECE 435 | Optical Fiber Communication 4-1/ 4-11 3.00 3.00
5 | EECE 437 | Digital Communication 4-1/ 4-11 3.00 3.00
6 | EECE 438 | Digital Communication Laboratory 4-11 3.00 1.50
7 | EECE 439 | Mobile Cellular Communication 4-1/ 4-11 3.00 3.00
8 | EECE 441 | Random Signals and Processes 4-1/ 4-11 3.00 3.00
9 | EECE 443 | Satellite Communication 4-1/ 4-11 3.00 3.00
10 | EECE 444 | SatelliteCommunication Laboratory 4-11 3.00 1.50
11 | EECE 445 | Communications Network 4-1/ 4-11 3.00 3.00
12 | EECE 446 | Communications Network Laboratory 4-11 3.00 1.50
Interdisciplinary
Ser Course Course Name Level |Contact| Credit
"| Number Hour | Hour
1 EECE 421 |Contol System I 4-1/ 4-11 3.00 3.00
2 EECE 422 |Control System Il Laboratory 4-11 3.00 1.50
3 EECE 423 |Numerical Methods 4-1/ 4-11 3.00 3.00
4 EECE 424 |Numerical Methods Laboratory 4-11 3.00 1.50
5 EECE 425 |Biomedical Instrumentation 4-1/ 4-11 3.00 3.00
6 EECE 426 |Biomedical Instrumentation Laboratory 4-11 3.00 1.50
7 EECE 429 |Radar Engineering 4-1/ 4-11 3.00 3.00
8 EECE 430 |Radar Engineering Laboratory 4-11 3.00 1.50
9 EECE 491 | Sonar and Underwater Engineering 4-1/ 4-11 3.00 3.00
Sonar and Underwatt Engineering 4-11 3.00 1.50
10 |EECE 492 Laboratory
11 |EECE 493 |Electronic Warfare 4-1/ 4-1 3.00 3.00
12 |EECE 494 |Electronic Warfare Laboratory 4-11 3.00 1.50
13 |EECE 495 | Avionics Engineering 4-1/ 4-11 3.00 3.00
14 |EECE 496 | Avionics Engineering Laboratory 4-11 3.00 1.50
15 |EECE 497 |Biomedical Signal Processing 4-1/ 4-11 3.00 3.00
16 |EECE 498 |Biomedical Signal Processing Laborato| 4-I 3.00 1.50
17 |CSE 491 |Introduction to Embedded Systems 4-1/ 4-1 3.00 3.00
18 | CSE 492 Introduction to Embedded Systems 4-11 3.00 150

Laboratory
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CHAPTER 5

DESCRIPTION OF EECE DEPARTMENTAL COURSES
5.1 Core Courses Offered

5.1.1. EECE 101: Electrical Circuits |
Level-1, Term-l (Spring)

COURSE INFORMATION

Course Code | EECE 101 Lecture Contact Hours : 3.00
Course Title |: Electrical Circuits | Credit Hours : 3.00
PRE-REQUISITE

N/A

CURRICULUM STRUCTURE
Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

It is necessary to develop a thorough understanding on fundamental concepts and pri
electrical circuits focused with a heawgbbratory component for the freshmen and sophor
of electrical engineering discipline. This understandingwit imr n enhance

that are important part of design process at a later stage. Therefore, this first course of
circuit is targeted to cover the laws, technics and theorems of dc electrical circuits tf
essential for the students to develop appropriate problem solving strategy rel
simplification of complex dc electrical circuits. In addition to linearwis; a modest expost
to first and second order dc circuits along with their transient and steady state response
been focused. This course is the foundation on which most other courses in the ¢
engineering curriculum rest.

OBJECTIVE

1. To develop a strong foundation on characterization and operation of basic e
components, linear circuits, first order and second order circuits.

2. To i mpart knowl edge of basic circuit
make students prient in solving simplified linear circuits using circuit analysis techni
such as Nodal and Mesh analysis.

3.To develop studentsdéd skills of simplif
using basic circuit Tthhreeoareeammsa nsdu Nflo ra so nT

4. To make students adept in steady state and transient analysis -ofdestcircuits an
provide them with a brief exposure to secander series and parallel RLC circuits.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinf Bl o o cplcal kp Assessmen

No. Course Outomes PO Taxonomy Methods

Be proficient enough toapply
basic circuit laws andconclude
CO1 |which is the most effectiy PO1 C5 1,2 T, F
analysis technic to analyze &
solve a simplified linear circuit

Be skilled enough tapply basi
circuit theorems taeorganize g
largescale  linear  electric
network into a simplified circy
and evaluate the total pov
being consumed by any DC Id

CO2 PO1 C6 1 2,3 T, F
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connected to the network.

Be able to analyz#rst-order an
secondorder circuits both i

cosz |presence and absence of PO1 cs 1 23 T, Mid Term
sources and evaluate the Exam, F
transient and SteaeBtatg
response of the circuits.
Be able todesign and create

co4 applicationspecific  linear/first PO3 cé 1 5 ASG

order/seconebrder circuits il
order tosolvea real life problem

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Basic Concepts:Charge and Current, Voltage, Power and Energy, Circuit Elements, Re
Applications of These Basic Concepts, Relevant Practice Problems
Basic Circuit Laws: Ohm's Law; Nodes, Branches and Loops; Kirchhoff's Laws, ¢
Resigors and Voltage Division, Parallel Resistors and Current Division, -Défs
Transformations, Real Life Applications based on Circuit Laws, Relevant Practice Proble
Methods of Circuit Analysis: Nodal Analysis, Nodal Analysis in Circuits with Superno
Mesh Analysis, Mesh Analysis in Circuits with Supermesh, Nodal and Mesh Analys
Inspection, Real life Applications based on Circuit Analysis Technics, Practice Problems
Circuit Theorems: Linearity Property, Superposition Theorem, Source Transfoon
Theorem, Thevenin's Theorem, Norton's Theorem, Maximum Power Transfer Theore
life Applications based on Circuit Theorems, Relevant Practice Problems

Capacitors and Inductors: Electrical Properties of Capacitors, Series and Parallel Capg
Electrical Properties of Inductors, Series and Parallel Inductors, Relevant Practice Probleg
First-Order Circuits: SourceFree RC Circuits, Sourdéree RL Circuits, Singularity Functio
Step Response of an RC Circuit, Step Response of an RL CircuitlifRegbplications base
on FirstOrder Circuits, Relevant Practice Problems
Introduction to Second-Order Circuits: SourceFree Series RLC Circuits, SourEeeed
Parallel RLC Circuits, Step Response of a Series RLC Circuit, Step Response of a Par:
Circuit, Real life Applications based on Secdbdler Circuits.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
12 3[4]5[6]7]8]9]10]11] 12

No. Course Outcome

Be proficient enough t
apply basiccircuit laws and
conclude which is the mos
col effective analysis t&nic to 2
analyze and solve

simplified linear circuit

Be skilled enough taapply
basic circuit theorems t
reorganize a largescale
linear electrical network int
CO2 | a simplified circuit ang 2
evaluate the total pows
being consumed by any®
load connected to th
network.
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Be able to analyze firgirder
and secondrder circuits
both in presence and abser
of DC sources aneévaluate
the transient and steadyate
response of the circuits.

CO3

Be able todesignandcreate
applicationspecific linear

first-order / seconarder 2
circuits in order tosolve a

CO4

real life problem.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StudentCentred Learning -
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 14
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 124

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Basic Concepts

Class 1

Charge and Current, Voltageower and Energy

Class 2

Circuit Elements, Relevant Practice Problems

Class 3

Real Life Applications of These Basic Concepts

Week 2

Basic Circuit Laws

Class 4

Ohm's Law; Nodes, Breches and Loops; Kirchhoff's Laws

Class 5

Series Resistors and Voltage Division, Parallel Resistors and Curre
Division, WyeDelta Transformations

Class 6

Relevant Practice Problems and Real Life Applications based on Ci
Laws

Week 3

Methods of Circuit Analysis

Class 7

Nodal Analysis, Nodal Analysis in Circuits with Supernodes

Class 8

Practice Problems Relevant to Nodal Analysis

Class 9

Mesh Analysis, Mesh Analysis in Circuits with Supermesh

CT-1

Week 4

Methods of Circuit Analysis

Class10

Practice Problems Relevant to Mesh Analysis

Class 11

Nodal and Mesh Analysis with Inspection

Class 12

Real Life Applications based on Circuit Analysis Technics

Week 5

Circuit Theorems

Class 13

Linearity Property and Practice Problems Relevahinearity Property

Class 14

Superposition Theorem

CT-2
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Class 15| Practice Problems Relevant to Superposition Theorem
Week 6 Circuit Theorems
Class 16| Thevenin's Theorem
Class17|Pr actice Problems Relevant to
Class 18| Norton's Thepem
Week 7 Circuit Theorems
Class19|Pr actice Probl ems Relevant to
Maximum Power Transfer Theorem and Practice Problems Relevar
Class 20 ~
Nortonbés Theorem
Class 21| Real Life Applications based on Circuit Theorems MID
Week 8 Capacitors and Inductors
Class 22| Electrical Properties of Capacitors, Series and Parallel Capacitors
Class 23| Electrical Properties of Inductors, Series and Parallel Inductors
Class 24| Relevant Practice Problems
Week 9 First-Order Circuits
Class 25| Source Free RC Circuits
Class 26| Practice Problems Relevant to Source Free RC Circuits
Class 27| Source Free RL Circuits
Week 10 First-Order Circuits
Class 28| Practice Problems Relevant to Source Free RL Circuits
Class 29| Singularity Fumtions
Class 30| Practice Problems Relevant to Singularity Functions CT3
Week 11 First-Order Circuits
Class 31| Step Response of an RC Circuit
Class 32| Practice Problems Relevant to Step Response of an RC Circuit
Class 33| Real Life Applications of RC itcuits
Week 12 First-Order Circuits
Class 34| Step Response of an RL Circuit
Class 35| Practice Problems Relevant to Step Response of an RL Circuit
Class 36| Real Life Applications of RL Circuits
Week 13 Introduction to Second-Order Circuits
Class 37| Source Free Series RLC Circuits
Class 38| Practice Problems Relevant to Source Free Series RLC Circuits
Class 39| SourceFree Parallel RLC Circuits
Week 14 Introduction to Second-Order Circuits
Class 40| Practice Problems Relevant to SauFree Parallel RLC Circuits
Class 41| Step Response of a Series RLC Circuit
Class 42| Step Response of a Parallel RLC Circuit
ASSESSMENT STRATEGY
Components Grading CO Bl oombés T
Cco1 C5
| ClaissTest 20% co2 C6
gontlnuoust CcO3 c5
Sffg;?e” Assignment 50 Co4 Cc6
Attendance 5% - -
Mid term 10% COo3 C5
Cco1 C5
Final Exam 60% CO2 C6
Co3 C5
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CO4 C6

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

Text Books:

1. Fundamentals of Electrical CircuitsCharles K. Alexander and Matthew N.O. Sadiku
Reference Books:

1. Introductory Cicuit Analysis (10th Edition) Robert Boylestad

2. Electric Circuits (§ Edition) - James William Nilsson

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.2. EECE 102: Electrical Circuits and Simulation Laloratory -I
Level-1, Term-1 (Spring)

COURSE INFORMATION

Course Code |: EECE 102 Contact Hourg: 3.00
Course Title |: Electrical Circuits and Simulation Lakatory-I Credit Hours |: 1.50

PRE-REQUISITE

Course Code: EECE 101
Course Title: Electrical Circuits |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Engineering profession aims at implementing technology driven knowledge and applice
solve advanced problems at all aspects of human life. Therefore the first laboratsey @
electrical engineering discipline aims to train students to employ basic understan
electrical knowledge in solving real life engineering problems both at hardware and s
domain. Designed for freshman students, experiments of this fabocaurse will enable the
to construct beginndevel circuits with understanding of established circuit laws, theorerm
parametric applications along witttroducing them to transient and steady state DC and
The basic understanding develogeaim these experiments will further enable them to an
more complex electrical networks in future and design their own emdfigient circuits
adapting to specific optimized requirements.

OBJECTIVE

1. To enable the students to apply the basicudir@aws and techniques of electrical cir
analysis into redlife electrical problems.

2. To make students proficient in working with basic circuit simulation software
PSpice/Multisim) for analyzing electrical circuits and numerical software K&ATTLAB) for
solving electrical circuits.

3. To develop studentoés skildl of applyi
network and ensuring efficient operation.

4. To impart into students the quality of optimizing circuit charactesidiiz sweeping bo
independent and dependent circuit parameters using simulating tools.

5. To develop communication and project management skills among the students
presentation and mini projects

COURSE OUTCOMES & GENERIC SKILLS

30



No.

Course Outcame

Correspondin

PO

Bl

Taxonomy

0O

CP

CA

KP

Assessmer
Methods

CO1

Be able to construct electrical
circuits using different types
active and passive components
follow safe electrical practic
during experimentation.

PO9

PS5

R,Q,T

CO2

Being aept in applying basic lay
and techniques to design and s
real life electrical problen
adapting to the  specifi
requirements using bg
simulating tools and hardware.

PO5

C3,P7

1,2

R,Q, T

CO3

Being capable of applying ba
circuit theorems to raalyse larg
scale complex networks

simplifying them and desig
efficient  circuit  configuratio
adapting to the  specifi
requirements using bg
simulating tools and hardware.

PO5

C4,P7

1,2

R,Q, T

CcO4

Be able to practically desi
transient and stely state dc circu
parameters in order to achig
optimized circuit operation.

PO5

P7

R,Q,T

(CP- Complex Problems, CAomplex Acti ities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to verify practically the theoriesoandpt
learned in EECE 101 using different electrical equipment and simulation software like P

CO-PO MAPPING

No.

Course Learnig Outcome

PROGRAM OUTCOMES (PO

3

4

5

6

7

8

9

10

11| 12

COo1

Be able toconstruct electrica
circuits using different types
active and passive compone
and follow safe electric|
practices during experimentatic

CO2

Be able toapply basic laws an
techniques todesign and solve
real life electrical problemn
adapting to the specifi
requirements using ba
simulating tools and hardware.

CO3

Being capable ofpplying basi
circuit theorems tanalyselarge
scale compbe networks by
simplifying them and design
efficient circuit configuratio|
adapting to the specifi

requirements using bo
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simulating tools and hardware.

Be able to practically design
transient and steady state dc cir|

CO4 : . 2
parametersin order to achiey
optimized circuit operation.
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 7
Experiment 14
Self-Directed Learning
Preparation of Lab Reports 7
Preparatin of Labtest 6
Preparation of Quiz 7
Preparation of Presentation 6
Engagement in Group Projects 21
Formal Assessment
Continuous Assessment 6
Final Quiz 1
Total 75

TEACHING METHODOLOGY

Lecture followed by pra@al experiments and discussion, -Qerative and Collaborati
Method, Design Based Method

COURSE SCHEDULE

Introduction to Safe Electrical Practices and Construction, Operation and

Week 1 |Simulation of Simple Electrical Circuits using Hardware impletagon and
PSPICE/ Multisim (Remarks: Must Do)

Application and Implication of Basic Circuit Laws and Techniques in Real Lif

Week 2 |Engineering Problems using Hardware implementation and PSPICE/ Multisi
MATLAB (Remarks: Must Do)

Week 3 Applicatior_l of S‘uperpos_ition Theorem in Rea_l I__ife Electrical Problems using
Hardware implementation and PSPICE/Multisim/ MATLAB (Remarks: Must
Application of Basic Circuit Theorems in Circuit Simplification and Achieving

Week 4 |Efficient Operation using Hardware ifementation and
PSPICE/Multisim/MATLAB (Remarks: Must Do)

Week 5 |Review

Week 6 |Lab Testl
Analysing Circuits with Dependent Sources using PSPICE/Multisim (Remark

Week 7 Must Do)

Week 8 Application of Circuit Parameter Sweeping for Achieving Optima@a{Remarks
Should Do)

Week 9 App!icati(_)n of Transient_and steady state DC Systems for Solving Reg
Engineering Problems using PSPICE/Multisim/ MATLAB (Remarks: Should

Week 10 |Review

Week 11 |Lab Test2

Week 12 |Lab Quiz
Week 13 |Presentabn on Assigned Problems
Week 14 |Project Demonstration
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ASSESSMENT STRATEGY
Components Grading CO B | o oTaxosomy
CO1 P5
Lab
CO2 C3,P7
participation 30% ’

. and Report COo3 C4, P7
Continuous cO4 P7
Assessme

t (40%) CO1 P5
CO2 C3,P7
Labtestl 40%
Labtest2 COs3 C4, P7
CO4 P7
CO1 P5
. CO2 C3,P7
L % :
ab Quiz 30% CO3 Ca, 7
CO4 P7
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair
TEXT AND REFERENCE BOOKS
Text Books:
1. Fundamentals of Electrical Circuitélexander & Sadiku (4 Edition)
Reference Books:
1. IntroductoryCircuit Analysis(10th Edition)Robert Boylestad

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.3. EECE 105: Electrical Circuits Il
Level-1, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 105 Lecture ContactHours |: 3.00
Course Title |: Electrical Circuits Il Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 101Course Code: MAH 101 Course Code: MATH @5

Course Title: Electrical Course Title: Differential and Course Title: Vector analysis,
Circuits | Integral Calculus Matrices andCordinateGeometry

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSISRATIONALE

Being one of the fundamental requirements for freshmen electrical engineering stude
course focuses on the analysis of alternating current circuits. It exploits areas like pha
power, poly phase circuits, magnetically coupled dis¢direquency responses, passive filters
Although the course is designed particularly keeping in mind engineering students but in
it can also be used by practising engineers to somewhat understand the rudimentar
behind certain realig applications. The aim of the course is to make students skilled in hg
ac circuits at a theoretical, and to some extent a practical level.

OBJECTIVE

1. Impart basic knowledge on steagyate response of circuits to sinusoidal inputs using p
representation.
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9.

Familiarize students with basic Circuit laws (Ohm, Kirchhoff), techniques (Mesh, N
concepts (Superposition, Source Transformation) and theorems (Thevenin, Norton).
Introduce the definition and derivation of AC power (Average powestdntaneous powsg
along with other power concepts (Power factor, Complex power, maximum average
transfer).

Impart knowledge of AC power conservation and measurements to be applied in practici
Impart in depth knowledge of balanced and unbadan3 phase circuits, their analysis
configurations (Y, o).

Articulate the concepts of magnetically coupled circuits (mutual inductance, dot conventi
introduce the idea of transformers.

Familiarize students with frequency response for a consianoidal excitation and impart
knowledge of resonant circuits (Resonance, quality factor, bandwidibff fregquency)
Introduce nonsinusoidal excitations in AC circuit and their analysis by Fourier
(Trigonometric and Exponential).

Discussdifferent types of filter and their characterization concepts (Fourier series, res
etc.)

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes

Corresponding Bl o0 o 1 Assessmen
PO Taxonomy CP| CA |KP Methods

COo1

Manage to outline sinusoids ¢
pha®rs in explaining circuit
parameters like impedance §
admittance.

PO1 C2 1 F, T

CO2

Capable torecall circuit laws an
apply their corresponding techniq
to find AC quantities (Voltage ar
Current); also select particu
circuit concept(s) and theamn(s) fol
simplifying complex circuits also |
competent in comprehending 4
power

PO1 C3 3 MT, T

CO3

Able to use the concept of mut
inductance and dot convention
solving inductively coupled circui
and illustrate the idea of isolatin
Transfomer and impedan
matching device.

PO1 C4 P1 3 MT

Be adept iranalyzing various filters
that uses passive elements basin
the knowledge of resonant circu

CO4|bandwidth, and quality factor; a C4 P1 5 F, T

to interpret filter characteristi PO3

using exponentiaand trigonometri
Fourier series.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PR
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Sinusoidal functions: Instantaneous current, voltage, power, effective current and v
average power, phasors and complex gquantities, impedance, real and reactive powg
factor.

34



Analysis of singlephase ac circuits:Series and parallel RL, RC and RLC circuitgdal an
mesh analysis, application of network theorems in ac circuits. Circuits witksinosoida
excitations, transients in ac circuits, passive filters, magnetically coupled circuits.
Resonance in ac circuitsSeries and parallel resonance.

Analysis of three phase circuits Three phase supply, balanced and unbalanced circuits, p
calculation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
No. Course Outcome 1/2|3|4|5/6|/7|8|9|10| 11 |12

Manage to outline sinusoids al
phasors in explaining circuit
parameters like impedance al
admittance.

Capable torecall circuit laws anc
apply their corresponding
technique to findAC quantities
(Voltage and Current); also sele
particular circuit concept(s) an
theorem(s) for simplifying
complex cicuits also be competel
in comprehending AC power

Able to use the concept of muty
inductance and dot convention f
solving inductively  coupleq
circuits andillustrate the idea of
isolating Transformer an
impedance matching device.

Be adept in analyzing various
filters that uses passive eleme|
basing on the knowledge
CO4 | resonant circuits, bandwidth, ai 2
quality factor; and to interpret filte
characteristics using exponent
and trigonometric Fourier series.

Co1

CO2

CO3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as lo
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Self-Directed Learning

Non-faceto-face learning 42

Revision of previous and (or) subsequent lecture at home 21

Preparation for final Exam 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131
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TEACHING METHODOLOGY

Lecture followed by practical experents and discussion, &perative and Collaborativ

Method, Project Based Method

COURSE SCHEDULE

Week 1 Sinusoids and Circuit Variables
Class 1 | Introductiontime varying sinusoid excitations
Class 2 | Basic idea about ideal sources (independedtdependent)
Class3 |Li near passive parameters R, L
Week 2 Phasor Algebra
Class 4 | Introduction: Concept of phasor and complex impedance / admittanc CT-1
Class 5 | Introduction: Concept of phasor and complex impedance / aohoét
Class 6 | Solution of simple series and parallel circuits
Week 3 Circuit Analysis Concepts
Class 7 | Math problems related to Source transformation
Class 8 | Theoretical derivation of star/delta transformation
Class 9 | Math Problems related &iar/delta transformation
Week 4 Circuit Analysis Concepts
Class 10 | Analysis of series and parallel circuits
Class 11 | Network reduction; voltage and current division
Class 12 | Basic idea about Source transformation
Week 5 Circuit Topology
Class 13 | Tie-set and Cutset schedules
Class 14 | Formulation of equilibrium equations in matrix form
Class 15 | Solution of resistive networks CT-2
Week 6 Variable Impedance Load
Class 16 | Maximum power transfer theorems for variable resistance load
Class 17 | Variable impedance lo&adstatement and applications
Class 18 | Introduction: Graph of a network, Concept of tree antree, incidence
matrix
Week 7 Node and Mesh Analysis
Class 19 | Problems on Node analysis
Class 20 | Problems on Mesh alysis
Class 21 | Assorted problems on node and mesh analysis
Week 8 Network Theorem
Class 22 | Reciprocity Theorem
Class 23 | Superposition Theorem
Class24 | Thevenin and Nortonds Theorem
Week 9 AC Power
Class 25 | Introduction to Instantanesipower and Average power
Class 26 | Power factor, complex power, power triangle, maximum average pov
Class 27 | AC power measurement and power conservation.
Week 10 Poly phase Circuits Mid
Class 28 | Balanced Poly phase Circuits, Voltage current relatanspower
measurement.
Class 29 | Unbalanced poly phase circuit, power measurement and faults analy
Class 30 | Assorted problems on poly phase circuits
Week 11 Magnetically Coupled circuit and Frequency response
Class 31 | Inductively coupled cirat, mutual inductance, datonvention, coupling
co-efficient and transformer design
Class 32 | Problems on Magnetically coupled circuits
Class 33 | Frequency Response of RL, RC and RLC circuits
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Week 12 Frequency Response
Class 34 | Resonance in ses circuits and the behavior of series resonant circuit
Class 35 | Q factor, halpower frequencies and bandwidth of resonant circuits. A
problem solving

Class 36 | Magnitude and frequency scaling and bode plot
Week 13| Non-Sinusoidal waves, Fourierseries analysis and Transient Analysis
Class 37 | Non-sinusoidal waves, Trigonometric and Exponential Fourier series| CT-3
Class 38 | Damped Frequency, Damping Factor and Logarithmic Decrement
Class 39 | Transient response of RL,RC and RLC series and pacalbeiits free
responsé step and sinusoidal responses

Week 14 Passive Filters

Class 40 | Types of Filters, construction, gains, characteristics.

Class 41 | Filter design using harmonics and Fourier series.

Class 42 | Open Discussion

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
Class Test/ col c2
Assignment 13 20% co2 €3
Continuous Co4 c4
Assessmen| Class Participatior| 5% - -
(40%) Class Attendance 5% - -
. CO2 C3
Mid term 10% CO3 ca
Co1 C2
Final Exam 60% CO2 C3
CO4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

1. Alternating Current Circuits by G. S. Corcoran & R. F. Kerchner
2. Fundamentals of Electric Cir¢udy C. K. Alexander & M. N. Sadiku
3. Introductory Circuit Analysis by R. L. Boylsted

4. Electric Circuits by J. A. Edminister

5. Basic Engineering Circuit Analysis by J. D. Irwin & R. M. Nelms

***Details of program outcome and grading policy are attatied as Annex A and Annex B.

5.1.4. EECE 106: Electrical Circuits and Simulation_Laboratory -II
Level-1, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 106 Contact Hours |: 3.00
Course Title |: Electrical Circuits and Simulation Lakatoryll Credit Hours |1 1.50

PRE-REQUISITE

Course Code: EECE 105
Course Title: Electrical Circuits Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

Based on the practical aspects of EECE 105, the course essentially concentrates upc
on appoach in dealing with theories of AC circuits. The goal is designing and rec
circuits from EECE 105 in order to understand their behaviors in real life scenarios by
har dwar eods, certain circui-t si mul aftwares
Emphasis on designing small scale projects involving applications of AC circuit is giver
course, to give students the flavor of our several everyday engineering schemes.

OBJECTIVE

1. Familiarize students with hardware for the construction aperation of AC circuit ar
acquaint with circuit simulation softwares (PSpice, Proteus) for their simulations.

2. Instill the ability to determine AC quantities (Voltage, Current, Powsmg basic circu
laws and corresponding techniques practicallwforous AC excitations.

3. Developthe quality of constructing and optimizing frequency responsive circuit that
applied in real life engineering problems.

4. Encourage the capability of realizing Steadhtate and transient analysis of ac cirg
encoungred real life situations through simulations.

5. Impart into students the ability to model 3 phase circuits and magnetically coupled
using circuit simulation softwares.

6. Developteam spirit, communication and managerial capabilities through desigmiatl
scaled projects and their presentations.

COURSE OUTCOMES & GENERIC SKILLS

Correspondint Bl o o Assessmer
No. Course Outcomes PO Taxonomy CP| CA | KP Methods
Construct RLC circuits an(
shows expertise in using circ R, O. T, Pr
CO1 ([laws and technique toetkc PO4 P4 1 8 B
PR
AC  parameters  (voltag
current, power).
Reproduce real world circu
building on the concepts
cop |resonance, also describe | PO4 P4 1.2 3 R,QT,Pr
manipulate frequency PR
responses of passive fil
circuits via simulations.
Perform  steadystate an|
transient analysis for vario R, Q. T, Pr
CO3 |constraints of ac circuits a PO5 A2 1 6 ' P1R’
conform the best case sceni;
of circuit operation.
lllustrate 3 phase circuit ar
magnetically coupled circuit R,Q, T, Pr
co4 through simulation andexplain POS C4 A3 | 1 6 PR
theirbehaviours in actuality.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PR
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to verify practically the theories and
concepts learned in EECE 105 using different electrical equipment and simulation softw

CO-PO MAPPING
| No. | Course Outcome PROGRAM OUTCOMESPO) |
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11

12

COo1

Construct RLC circuits and
shows expertise in using circy
laws and technique to detect A
parameters  (voltage, currel
power).

CO2

Reproduce real world circuit
building on the concepts ¢
resonance also describe an
manipulate frequency response
of passive filter circuits vig
simulations.

CO3

Perform steadystate and transiel
analysis for various constraints
ac circuits and conform the be
case scenario of circuit operatior

CO4

lllustrate 3 phase circuit an(
magnetically  coupled circul
through simulation beside
explain their behaviours in

actuality.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matding)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours

Faceto-Face Learning

Lecture 14
Experiment 28
Selft-Directed Learning
Preparation of Lab Reports 30
Preparation of Lalbest 4
Preparation of Quiz 5
Preparation of Preatation 5
Engagement in Group Projects 24
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 121

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionpfgrative and Collaborati
Method, Project Based Niteod

COURSE SCHEDULE

Familiarization with equipment (Oscilloscope, Function Generator)

Week 1 | simulation soft wares (PSpice and Proteus); along laboratory etiquette
safety.
Study the properties and values of Alternating Current wavef¢@imsisoids,
Week 2 | saw tooth, triangular and square) using hard ware and their implemer

using soft wares.
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Week 3 | Study of series and parallel RLC circuit to verify circuit laws and techniqu

real life applications, in addition observing the changesA@ quantities

Week 4 | (Voltage, Current and Power) by means of Phasor and their verification

soft wares like PSpice and Proteus.

Week 5 | Construction of Tuning Circuit and Wave Traps using the concepts of !

Week 6 an_d parallel resonance using hardregaand exploring their characterist
using soft wares

Week 7 | Familiarization of various passive filter characteristics using hard wares g

Week 8 | frequency response and implementations using PSpice, Proteus

Study of Steadytate analysis and transient analysis of AC circuits ug

PSpice.

Implementation and application of 3 phase circuits and Magnetically co

circuits by means of PSpice in solving real life engineering problems.

Week 11 | Open discussion, Review andaktice Lab

Week 12 | Lab Test

Week 13 | Lab Quiz

Week 14 | Project Presentation

Week 9

Week 10

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
Lab CO1 P4
a
Participation| 20% 28 g AP;
and Report

CO4 C4, A3

Cont CO1 P4

ontinuous
Assessmen| LabTest 30% coz P4
CO 3 A2
(40%)

CO 4 C4, A3

CO1 P4

Project ar_1d 2504 CO 2 P4

Presentation CO3 A2
CO 4 C4, A3

CO1 P4

: CO2 P4

Lab Quiz 25%

CO3 A2

CO4 C4, A3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domai, P = Psychomotor Domain, A = Affective Domain

TEXT AND REFERENCE BOOKS

1. Fundamentals of Electrical Circuité\lexander & Sadiku (4th Edition)
2. Introductory Circuit Analysis by R. L. Boylsted
3. Basic Engineering Circuit Analysis by J. D. Irwin & R. M. Nalm

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.5. EECE 201: Electronicd
Level-2, Term-I (Spring)

COURSE INFORMATION

Course Code |: EECE 201 Lecture Contact Hours |: 3.00
Course Title |: Electronicsl Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 101
Course Title: Electrical Circuits |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts, principles and working of basic electronic circuits,
BJTs, JFETs and MOSFETS). It is targeted to provide a basic foundation for technolog
like electronics devices (rectifiers, voltage regulators and amplifiers), communication s
industrial electronics as well as instrumentation, control systend various electronic circ
design. Finally, this course is designed to develop a designing capability involving r
practical problems.

OBJECTIVE

1. Be able to impart basic knowledge on the physics of semiconductor along with th
specification and standard values of passive and active components of electronic circu

2. Achieving ability to familiarize the students with the working principle of semiconc
devices (Diodes, BJTs, JFETs and MOSFETS) as electronic circuit elemdnGsa

3. Be proficient to familiarize with basic electronic circuits (rectifiers, voltage regulato
amplifiers), their working principles, design criteria and system components.

4. Be expert in imparting in depth knowledge on the hybrid paramdtefsatronic circuits an
thereby enable students design complex electronic circuits.

COURSE OUTCOMES & GENERIC SKILLS

Correspondint Bl o0 o | Assessmer]
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be able torecall and infer the
physics of smiconductor device
col and the_ operation of differej PO1 co 1 1,3 T F
electronic components f
strengthening fundamental ic
about basic electronics.
Be expert in comparing the inf T, Mid
CO2 |and output characteristics POL C4 1 3 |Term Exam
different electronic components F
Be proficient to analyse bay
electronic circuits consideril 1 Mid Term
CO3 |existing system models to expli POl C4 ’ 3 | Exam, F,
practical complex engineeri 3 ASG
problems.
Be skilful to design variol
electronic circuits using bot
CO4 |passive and active componentt PO3 C6 1 5| ASG, Pr
solve the realife engineering
problems.
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(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PRI
Project; Qi Quiz; ASGI Assignment; Pt PresentationR - Report; FH Final Exam)

COURSE CONTENT

P-N junction as a circuit element:Intrinsic and extrinsic semiconductors, operational prin
of p-n junction diode, contact potential, curreitage characteristics of a diode, simplified
and ac diodenodels, dynamic resistance and capacitance.
Diode circuits: Half wave and full wave rectifiers, rectifiers with filter capacitor, character
of a zener diode, zener shunt regulator, clamping and clipping circuits.
Bipolar junction transistor (BJT) as a circuit element: Bipolar junction transistor curre
components, BJT characteristics and regions of operation, BJT as an amplifier, biasing
for discrete circuits, small signal equivalent circuit models, BJT as a switch. Single sta
band fequency

BJT amplifier circuits: Voltage and current gain, input and output impedance of a co
base, common emitter and common collector amplifier circuits.
Metal-oxide-semiconductor fieldeffecttransistor (MOSFET) as circuit element: Structure
and plysical operation of an enhancement MOSFET, threshold voltage, Body effect, «
voltage characteristics of an enhancement MOSFET, biasing discrete and integrate
amplifier circuits, singlestage MOS amplifiers, MOSFET as a switch, CMOS inverter.
Junction field-effect-transistor (JFET): Structure and physical operation of JFET, trans
characteristics, and pinaff voltage. Differential and multistage amplifiers: Descriptior
differential amplifiers, smaisignal operation, differential and monon mode gains, RC coup
mid-band frequency amplifier.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2(3|4|5|6|7|8|9]10]11]12

No. Course Outcome

Be able tanfer/illustrate the physicg
of semiconductor devices and t
operation of different electroni
components for strengthenir
fundamental idea about bas
electronics.

Be able tocompare the input and
CO2 | output characteristics of differel 3
electronic components.

Be able toanalyse basic electroniq
circuits consideringexisting systemn
models to explore practical complg
engineering problems.

Be able todesign various electroniq
circuits using both passive and act
components to solve the rddé
engineering problems.

(Numerical methodised for mapping which indicates 3 as high, 2 as medium and 1 as lov
of matching)

Co1

COo3

CoO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hour
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
StudentCentred Learning -

Self-Directed Learning 42
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Non-faceto-face learning 21
Revision of the previous lecture at home 21
Preparation for final examination

Formal Assessment 2
Continuous Assessment 3
Final Examination

Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Electronics (Must know)

Class 1

Basic idea about Electronics

Class 2

Examples of electronic devices and comparison with electrical
equipment.

Class 3

Introduction to semiconductor devices and its classifications

Week 2

Semiconductor diodes (Must know)

Class 4

P-type and Ntype materials and doping

Class 5

Semiconductor diode and its band diagram

Class 6

Biasing of semiconductor diodes

Week 3

Characteristics and application of diode (Must know)

Class 7

[-V characteristics of diode and equivalent circuitioides,

Shockl eyds equation and rel at

Class 8

Zener diode and related numerical problems of zener diode

Class 9

Applications of diode

CT1

Week 4

Diode Rectifier (Must know)

Class 10

Diode rectifiers

Class 11

Ripple facto and related mathematical problems.

Class 12

Clipper circuit and related problems

Week 5

Application of diode circuits (Must know)

Class 13

Clamper circuit and related problems

CT2

Class 14

Diodes in voltage multiplier circuit

Class 15

Voltage doubdr, tripler and quadrupler circuit

Week 6

Introduction to Bipolar Junction Transistor (Must
know)

Class 16

Introduction to BJT and construction

Class 17

Working principle and operating regions of BJT

Class 18

CB, CE and CC configurations and chaegistics curves

Week 7

Configurations and biasing of BJT (Must
know)

Class 19

Mathematical problems related to different configurations using B

Class 20

BJT Biasing

Class 21

Mathematical problems related to BJT biasing

Week 8

BJT as amplifier and switch (Must know)

Class 22

BJT as an amplifier, biasing the BJT for discrete circuits

Class 23

small signal equivalent circuit models, BJT as a switch

Class 24

Voltage and current gain, input and output impedance of a commg

Mid
Term
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base common emitter and common collector amplifier circuits
Week 9 Introduction to Field Effect Transistor (Must know)

Class 25 | Introduction to FET and comparative studies between BJT and FE
Class 26 | Construction and operation of JFET

Class 27 | Drain characteristics and Transfer characteristics

Basics and mathematical problems of
JFET

Class 28 | Pinch off and pinch off voltage

Class 29 | Mathematical problems related to JFET

Class 30 | Mathematical problems related to JFET (Cont.)
Week 11 | Metal Oxide Semiconductor Field Effect Transistor (Must know) | CT 4
Class 31 | Introduction to MOSFET

Class 32 | Construction of MOSFET

Class 33 | Operating principle of MOSFET
Week 12 Types of MOSFET (Must know)

Class 34 | Types of MOSFET

Class 35 | Construction and operating principle of depletion type MOSFET
Class 36 | Construction and operating principle of enhancement type MOSFF
Week 13 Biasing of MOSFET (Must know)

Class 37 | Characteristic curves of MOSFET

Class 38 | Biasing of MOSFETand related problems

Class 39 | Biasing of MOSFET and related problems (Cont.)
Week 14 | MOSFET as amplifier, switch and CMOS inverter (Must know)
Threshold voltage, Body effect, currembltage characteristics of
an enhancement MOSFET
Class4l | Singlestage MOS amplifiers, MOSFET as a switch, CMOS invert
Class 42 | Review Class.

Week 10

Class 40

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
C_Iass Test/ 20% CO1 C2
Assignment 13 CO?2 C4
Continuous|  ¢jass Participation 5% Cco4 C6
Assessmen S
(40%) Class Attendance 5% - -
CO 2 C4
i 0,
Mid term 10% cOo 3 ca
CO1 C2
Final Exam 60% CO 2 C4
CO 3 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain
TEXT AND REFERENCE BOOKS

1. Electronic Device and Circuit Theory by Robert L. Boylestad
2. Microelectronic circuit by Sedra Smith

3. Electronic Devices Circuits by Millman and Halkias

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.6 EECE 202: Electronics Circuits and SimulationLaboratory -
Level-2, Term-l (Spring)

COURSE INFORMATION

Course Code EIECtE 2_02 Circuits and Simulati Lecture Contact Hours |: 3.00
Course Title | — o ONCS LATCUIS and SIMUIANON 1 e it Hours : 1.50
Laboratory-|

PRE-REQUISITE

Course Cde: EECE 201
Course Title: Electronics |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Electronics Circuits and Simulation Ladatoty | is designed to teach the students abou
concepts, principles and working of basic electronivials and circuits by harfkeld
experiments as well as enabling them well acquainted with the computer aided simulat|
With the completion of each experiments, student will gradually develop the ability to &
and design electronic circuits. it expected that, student will formulate the expertise obt
from this laboratory tasks not only for upcoming higher laboratory courses but also in the
professional engineering practice.

OBJECTIVE

1. To enable the students to be familiarizedl amplement different semiconductor diq
circuits (e.g. rectifier, regulator, clipper, clamper), their output characteristics an
practical implication in real life.

2. To familiarize the students with input and output characteristics of differerg, BRHTS an
also the operation of each device in terms of junction bias voltage and charge
movement.

3. To introduce the students with the use of circuit simulation software (e.g. OrCAD C
PSpice Schematics/ Proteus) in analyzing electroniaitsrand thereby enrich their skillg
designing various complex electronic circuits.

4. To develop communication as well as project management skills among the students
presentation and group projects.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding B1 o o cp| ca |Kp Assessmer]

No. Course @tcome PO Taxonomy Methods

Achieving ability to construct
simple electronic circuits usil
various types of passive and ac]
components.

COo1 PO5 PS5 6 R,Q,T

Developing capability tocompare
the input andoutput characteristi
CO2 |of different electronic compong PO5 C5P1 |1 6 R,Q,T
obtained by both simulations g
handheld experiments.

Becoming proficient I
interpreting the behaviour of FE
with different configurations ar
design electronic circuss adapting
to the specified requirements us
both simulating tools and hardwal

CO3 PO5 C2,P7 |12 6 R,Q,T
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Developing collaborative nature
discussing and performing as ¢
CO4 |group and organize project tasks PO9 A4 Al PR, Pr
maintaining solidarity during th
group progcts and presentations.

(CP- Complex Problems, C&Aomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pt Presentation; RReport; A Final Exam)

COURSE CONTENT

In this course, studentsill perform experiments to practically verify the theories and conce
learned in EECE 201 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Learning Outcome 1727345167181 0 10l 111 12

Achieving ability toconstruct simple
CO1 |electronic circuits using various tyy 2
of passive and active components.

Developing capability teompare the
input and output characteristics
CO2 |different electronic compone 2
obtained by both simuli@ns anc
handheld experiments.

Becoming proficient ininterpreting
the behaviour of FET with differe
configurations anddesign electronic
circuits adapting to the specifie
requirements using both simulat
tools and hardware.

CO3

Developing collaborative nature
discussingandperforming as a grou
CO4 |and organize  project  taskg 3
maintaining solidarity during tf
group projects and presentations.

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 12
Experiment 30
Self-directed learning
Preparation for lab reports 24
Preparation for lab test 6
Preparation of quiz 6
Preparation of presentation 5
Engagement in group project 26
Formal Assessment
Continuous assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussiomgrative and Collaborative
Method, Project Based Method
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COURSE SCHEDULE

Week 1 Introductory Session on familiarization of basic electronic components, labora
norms and safety measures.
Study of Diode Characteristics using Hardware implementation and OrCAD
Week 2 |Capture/ PSpice Schematics/ Proteus for solving complex electremork
problem.
Implementation of Diode Rectifier Circuits and study their rectification
Week 3 |characteristics for real life engineering problem using Hardware implementati
OrCAD Capture/ PSpice Schematics/ Proteus.
Construction of fp-n CB (common base) andmpn CE (common emitter) transisi
Week 4 |and determine their input and output characteristics using Hardware impleme
and OrCAD Capture/ PSpice Schematic/ Proteus.
Determine the Characteristics of Bipolar Junction Trans{®&f) in terms of
Week 5 |Biasing using Hardware implementation and OrCAD Capture/ PSpice Schem
Proteus.
Week 6 |Review & Practice Lali
Week 7 |Lab Testl
Week 8 Applicaf[ions of Cascaded and Feedbapk Amplifier Circuits using BJT and
Determine their Voltagand Current Gain.
Week 9 Study of Characteristics of Field Effect Transistor (FET) and its Application in
CMOS Inverter
Performance Analysis of Common Source (CS) and Common Drain (CD) JFE
Week 10 Small Signal Amplifier
Week 11 |Determine the Frequen@esponse of an Integrated Circuit MOS amplifier.
Week 12 |Review & Practice Lal2
Week 13 |Lab Test2
Week 14 |Lab Quiz, Project Presentation
ASSESMENT STRATEGY
Components Grading CO B | o oTaxXosomy
L COo1 P5
Lab paqutg:gztlon and 20% cO2 C5. P1
Continuous COos3 C2, P7
Assessment CO1 PS5
(40%) Labtest1,Labtest? 30% co2 C5, P1
CO3 C2, P7
Project and Presentati( 25% CO4 A4
CO1 P5
Lab Quiz 25% CO2 C5, P1
CO3 C2, P7
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domai, P = Psychomotor Domain, A = Affectiv

Domain)

TEXT AND REFERENCE BOOKS

1) Electronic Device and Circuit Theory by Robert L. Boylestad
2) Introduction to PSpic&Jsing OrCAD by Muhammad. H. Rashid

***Details of program outcome and grading policy areattached as Annex A and Annex B.
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5.1.7. EECE 203: Energy Conversion |
Level-2, Term-I (Spring)

COURSE INFORMATION

Course Code
Course Title

: EECE 203
: Energy Conversion |

Contact Hours
Credit Hours

:3.00
:3.00

PRE-REQUISITE

Course Code: EECE 101EEE 105
Course Title: Electrical Circuits |, Electrical Circuits Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Energy Conversion | is a basic course to acquire knowledge on electro mechanica
conversion by electrical athines, their constructions, operating principles, characteristic
applications. Students will be able to exemplify the concepts on energy conversion by re
energy sources and their impact on our environment as an alternative to the nonrg

sources and supplementary sources in smart grid.

OBJECTIVE

1. To convey basic knowledge of electromagnetic induction in different electrical machin
2. To appraise the operating principle and constructional details of electrical machir

transformer, motor, generator.

3.

To demonstrate the performance indicating parameters of electrical machines and
understanding on practical use of electrical machines at social and economic context

COURSE OUTCOMES & GENERIC SKILLS

No.

Course Outome

Correspondin
PO

Bl oo
Taxonomy

CA

CP

KP

Assessmen
Methods

CO1

Attaining proficiency indescribing
the physics of electromagng
induction and constructions a
operating principles of differe
Electrical Machines toinfer the
fundamental ideasbout commo
energy conversion devices.

PO1

C2

T, Midterm,
F

CO2

Gaining ability to develop
equivalent circuitscomparevectot
diagrams and torque  spe
characteristics of different electri
machineries.

PO3

C4

T, Midterm,
F

CO3

Be able to demonstrate the
concepts of renewable energy, tl
environmental impacts, advanta
and conversion to electrical ene
to solve the real life engineeri
problems.

PO1

Cc2

F,ASG

CO4

Developing potential inanalysing
the uses of starter circuitsnd
control circuits of differer

electrical machines.

PO1

C4

2,3

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)
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COURSE CONTENT
Energy Conversion:Review of law of energy conversions, eleammechanical energy conversiol

DC generator: Construction, winding, types of losses;load voltage characteristics, bulilg of &
self excited shunt generator, critical field resistanaagVoltage characteristic, effect of speec
no-load and load characteristics, voltage regulation, armature reaction and commutation.
DC motor: Torque, counter emf, rotational speed, torgpeed characteristics, starting and s
control, regulation, taking, bio gas systems.

Transformer: Principle, construction of ideal transformer, practical transformer, transfort
rato, nal oad and | oad vector diagrams; actu
circuit and open circuit tests, nadlel operation of transformers, auto transformer, instru
transformers, 3phase transformers, different connection and their applications.
Renewable energyintroduction to wind turbine generators and solar cells.

CO-PO MAPPING

No. Course Outcome

PROGRAM OUTCOMES (PO)
112]3|4|5/6|/7]18[9]10]11]12

Attaining proficiency indescribing
the physics of electromagnet
induction and constructions ar
CO1 | operating principles of differen 3
Electrical Machines toinfer the
fundamental ideas about comm
enggy conversion devices.

Gaining ability todevelopequivalent
circuits, compare vector diagrams
and torque speed characteristics
different electrical machineries.

Be able todemonstratethe concepts
of  renewable eneyy  their
environmental impacts, advantag
and conversion to electrical energy
solve the real life engineerin
problems.

Developing potential inanalysing
the uses of starter circuits and cont
Co4 Lo : - 13
circuits of different electrica
machires.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

COo2

COo3

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practicall Tutorial / Studio -

StudertCentred Learning
Self-Directed Learning -

Non-faceto-face learning 42

Revision of the previous lecture at home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY
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Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

DC Generator

Class 1

Basic idea about energy conversion, conversion by electracthimes

Class 2

Introduction to DC generator and its principle of operation

Class 3

Commutation principle and slip rings

Week 2

DC Generator (Cont.)

Class 4

Types, construction of DC generator and its different parts

Class 5

Lap winding and wavevinding and its comparison

Class 6

Emf equation of DC generator and related mathematical problems

CT1

Week 3

DC Generator (Cont.)

Class 7

Mathematical problems of serigshunt configurations

Class 8

Losses in DC generator and efficiency calculatio

Class 9

Power stages, maximum efficiency

Week 4

DC Generator (Cont.)

Class 10

Armature reaction of DC generator

Class 11

Commutations

Class 12

Critical field resistance, loadoltage characteristic

Week 5

DC Generator (Cont.)

Class 13

Effect of speed on ndpad and load characteristics and voltage
regulation

Class 14

0O.C.C and S.C.C basics and related mathematical problems

Class 15

Mathematical problems(Cont.)

Week 6

DC Motor

Class 16

Introduction to DC motor

Class 17

Constructiorand operating principle

Class 18

FIl emings right hand rule, | eff

energy

CT2

Week 7

DC Motor (Cont.)

Class 19

Differences between energy conversion in DC generator and DC n

Class 20

Equivalent circuits bDC motor

Class 21

Back emf and related equations for DC motor

Week 8

DC Motor (Cont.)

Class 22

Torquei speed characteristics of DC motor

Class 23

Different types of motor and their operating principles

Class 24

Di fferent typaeteristcsf mot or s6 ¢ hg

Week 9

DC Motor (Cont.)

Class 25

Losses in DC motor

Class 26

Loss related mathematical problems

Class 27

Loss related mathematical problems (Cont.)

Mid
Term

Week 10

DC Motor (Cont.)

Class 28

DC Motor Starter Circuit Analysis

Transformer

Class 29

Introduction to Transformer and its principle of operations, types of
transformer and ideal characteristics

Class 30

Equivalent circuit of Transformer

CT-3
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Week 11

Transformer (Cont.)

Class 31 | Vector diagrams of transformer under differeanditions
Class 32 | Mathematical problems of Transformer

Class 33 Losses in transformer and their explanations
Week 12 |Transformer (Cont.)

Class 34

Efficiency calculation and condition for maximum efficiency and

mathematical problems

Class 35

Shat circuit test and open circuit test of transformer

Class 36 | Regulation of transformer and related problems
Week 13 | Transformer (Cont.)
Class 37 | Parallel operation of transformer
Class 38 | Auto transformer , Instrument transformers
Renewable Enegy
Class 39 | Introduction to Renewable energy
Week 14
Class 40 | Solar cell, solar PV system
ASSESMENT STRATEGY
Components Grading CO Bl o oTaxosomy
C_Iass Test/ 20% CO1 C2
_ Assignment 13 CO2 C4
Continuous|™ < Participatin 5% co3 c2
Assessmen
(40%) Class Attendance 5% Cé)l C-Z
Mid term 10% o2 ca
CO1 C2
. CO2 C4
Final Exam 60% CO3 c2.
CO4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair|

TEXT AND REFERENCE BOOKS

1. Electrical Machinery Fundamentatephen J Chapman
2. A Textbook of Electrical TechnologyB.L Theraja

3. Electrical machinesSamarjit Ghosh.

4. Electrical machinery and Transformieirving L. Kosow.

***Details of program outcome and gradng policy are attached as Annex A and Annex B.

5.1.8. EECE 205: Energy Conversion I
Level-2, Term-11 (Fall)

COURSE INFORMATION

Course Code
Course Title

: EECE205
: Electrical Conversion Il

Contact Hours
Credit Hours

1 3.00
:3.00

PRE-REQUISITE

Course Code:

EECE 203

Course Title: Electrical Machinds
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CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To develop a strong foundation in the basic operating principle tractiens, characterist
features, applications etc. of AC electrical machinery like synchronous generator, syng
motor and three phase and singlease induction motors and special motors. The emphas
been given on both physical insight andlgtical techniques. The subject material covered
will provide the basis for understanding many +ealld electric machinery applications as v
as the foundation for advanced courses in electric machinery design and control.

OBJECTIVE

1. To devebp a strong foundation on AC electrical machines (synchronous machines, in
machines, universal machines etc) with a special focus on operating principle, identific
parts and accessories, constructional features, types etc.

2. Be able to inv&igate and analyse characteristic features of such machines like mode
equivalent circuit, estimations of regulations and efficiency, input and output relationsh
other design features.

3. To have a concept on special operations of AC mashike synchronizing of generatd
induction motor as generator, synchronous motor as synchronous condenser, reverse I
1-phase induction motor etc.

4. To develop a broad idea on application of machines in practical industrial and domesti

COURSE OUTCOMES & GENERIC SKILLS

Correspondin¢ B1 o o Assessme
No. Course Outcomes PO Taxonomy CP|CA| KP|" Vethods
Be able todescribe the principle o
operation, explain the constructi
classify as per construction or opera
co1 of the ac madhes like synchronoy PO1 C2 1 T.F
machines, induction motors and spe
type motors.
Be capable tonterpret andanalysethe 1 T, Mid
CO2 |design features andevaluate the PO1 C5 3 Term
characteristics of such machines. Exam, F
Be able toexplain behaviours durin Mid Term
CO3 [special operations of ac machines PO1 C5 1,2 2| 3 | Exam, F,
justify their performance. ASG
Be able to discover appropriat
CO4 |applications and select proper a PO3 C3 2 5| ASG, F
machines in practical situation.

(CP- Complex Problems, CAComplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Synchronous generator Excitation System, Equivalent Circuit, Vector diagratmddferent
loads, factor affecting voltage regulation, synchronous impedance, synchronous im
method of predicting voltage regulation and its limitations, parallel operation, neg
conditions, synchronizing of alternators, circulating curreat\actor diagram.

Parallel operation: Synchronizing of alternator, Necessary conditions, circulating cu
synchronizing power and vector diagram, alternator connected to infinite bus, synch
torque, effect of change in excitation, mechanicautnupon synchronizing, effect of load
synchronizing power, effect of unequal voltages.

Synchronous motor Operation, Effect of loading under different excitation condition, effg
changing excitation, \¢urves, synchronous capacitors, starting, iappbns
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3-Phase Induction Motor. construction, Rotating Magnetic Field, Rotor Rotation,
frequency of rotor current, Starting and running torque, Tesp@ed characteristics, equiva
circuit, induction motor as induction generator, motor starggsed control

1-Phase Induction Motor: Construction, double field revolving theory, starting method, toe
speed characteristics, equivalent circuit, capacitor start and run motors, reverse
applications. special types of motors. split phastors@and universal motor.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2/3|4|5|6|7|8]9|10]11]12

No. Course Outcome

Be able todescribe the principle of
operation, explain the constructig
classify as per construction |
operation of the ac machines dil
synchronous machines, inducti
motors and special type motors.

Be capable tdnterpret and analyse
CO2 | the design features arslaluate the | 3
characteristics of such machines.

Co1

Be able toexplain behaviours during
CO3 | special oprations of ac machines al 3
justify their performance.

Be able to discover appropriate
CO4 | applications andselect proper ac 2
machines in practical situation.

(Numerical method used for mapping which indicates 3 as high, 2 asrmadd 1 as low leve
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -

Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Giperative and Collaborative Metti, Problem Based Method

COURSE SCHEDULE

Week 1 Synchronous Generator

Operating principle, construction, types of rotor, damper winding, s
and frequency

Class 2 |Armature windings, pitch factor, distribution or breadth factor.

Equation of induced emf, equivalent circuit of synchronous generat
Class 3 . :
factors affecting alternator size.

Class 1
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Week 2

Synchronous Generator

Class 4

Alternator on load, types of load

Class 5

Synchronous reactance, vector diagram of a lbadternator.

Class 6

Voltage regulation, factors affecting voltage regulation, determinati
voltage regulation.

Week 3

Synchronous Generator

Class 7

Synchronous impedance, synchronous impedance method of pred
voltage regulation ahits limitations.

Class 8

Losses in alternator, power developed by a synchronous generator

Class 9

Mathematical problems

CT-1

Week 4

Parallel operation of Synchronous Generator

Class 10

Synchronizing of alternator, necessary conditions foalfE operation,
circulating current.

Class 11

Synchronizing power and vector diagram. alternator connected to i
bus, synchronizing torque.

Class 12

Effect of change in excitation, mechanical input upon synchronizing
effect of load on synchrozing power, effect of unequal voltages.

Week 5

Synchronous motor

Class 13

Principle of operation, construction, method of starting

Class 14

Motor on load with constant excitation, load angle

Class 15

Power flow within a synchronous motor, motosses.

Week 6

Synchronous motor (Co

Class 16

Equivalent circuit and vector diagrams of synchronous motor, powe
developed by a synchronous motor and related problems.

Class 17

Synchronous motor with different excitations and vector diagrams.

Class 18

Effect of increased load with constant excitation and related proble

CT-2

Week 7

Synchronous motor (Co

Class 19

Effect of changing excitation on constant load, different torques of g
synchronous motor

Class 20

Mechanical power desloped by a synchronous motor, alternative
expression for power developed, Various conditions of maxima.

Class 21

Effect of excitation on armature current and power factor

Week 8

Synchronous motor (Co

Class 22

Construction of V curves, invertadcurves and compound curves.

Class 23

Powerfactor adjustment, synchronous capacitor and power factor
correction.

Class 24

Hunting, application of synchronous motor, comparison with other
motor, quick review

Week 9

Three Phase Induction Motor

Class 25

General principle, advantage, disadvantage

Class 26

Construction, types of rotor, squirrel cage rotor and phase wound r

Class 27

Rotating magnetic field, slip, slip frequency and related problems

MID

Week 10

Three Phase I nduction M

Class 28

Relation between torque and rotor power factor, starting torque anc
condition for maximum starting torque.

Class 29

Starting torque of a squirrel cage motor, effect of change in supply
voltage on starting torque, rotor emf and reaot¢amnder running
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condition.

Class 30

Torque under running conditions, condition for maximum torque un
running conditions.

Week 11

Three Phase I nduction M

Class 31

Relation between torque and slip, starting torque, full load torque a
maximum torque.

Class 32

Torquespeed curve, curresspeed curve, torquspeed characteristics
under load.

Class 33

Starting and braking, plugging of an induction motor, induction mot
operating as a generator.

CT-3

Week 12

Three Phase Induction MotorCont 6 d)

Class 34

Power stages in an induction motor, losses, torque developed by a
induction motor

Class 35

Induction motor torque equation, synchronous watt and variation in
current

Class 36

Speed control of three phase induction mated quick review on all
topics

Week 13

Single Phase Induction Motor

Class 37

Principle of operation, construction, why not s&tfirting, how to make
self-starting.

Class 38

Split phase, capacitor type and shaded stator pole induction motor

Class 39

Torque vs speed curve of singlbase induction motors, speed contrg
singlephase induction motor, equivalent circuit and related problem

CT-4

Week 14

Single Phase I nduction

Class 40

Capacitor run motor, benefits, single value citoa run and two value
capacitor run motor.

Class 41|Universal motor construction, operating principle and advantages.
Class 42|Review Class
ASSESMENT STRATEGY
Components Grading CO Bl oombs T:
Ascé'iaf]fnﬁfzs 20% | CO1, CO2, CO3, COA C2,C3,C5
Continuous g e
Assessment| Class Participation 5% CO1, CO2, CO3, CO4 C2,C3,C5
(40%) Class Attendance 5% - -
Mid Term 10% CO2, CO3 C5
CO1 C2
. CO?2 C5
0,
Final Exam 60% CO3 o
CcO4 C3
Total Marks 100%

(CO = Course Outcome, G= Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Electric Machinery Fundamentals by Stephen J.Chapman
2. A Textbook of Electrical Technology, Vol Il, by B.L Theraja

***Details of program outcome and gradingpolicy are attached as Annex A and Annex B.
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5.1.9. EECE 206: Electrical Machine Laboratory
Level-2, Term-Il (Fall)

COURSE INFORMATION

Course Code |: EECE206
Course Title |: Electrical Machine Laboratory

:3.00
:1.50

Lecture Contact Hours
Credit Hours

PRE-REQUISITE

Course Code: EECE 205
Course Title: Electrical machines Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To help the students to explore various DC and AC machines and put theory in pract
mission is toexpose students to the constructions of electrical machines and analy
performance. This course is targeted to verify the properties of generator, motor etc. a
them with their theoretical knowledge. Our aim is to give the students the ibdaai of hov
these machines fit in large context. This course is also designed to examine the constr
some induction machines like squirrel cage motor, wound rotor motor, capacitor star
motor and observe their characteristics.

OBJECTIVE

1. Be able to familiarize the students with the basic electrical machines like transformer,
generator, dc motor, synchronous machines, induction machines etc.

2. Be able to calculate various parameters of machines like voltage regulation, effi¢ency
observe their behavior under various load conditions and compare them.

3. To develop skills of handling basic machinery equipment by engaging students in
experiences with experimental processes and by growing the capability to give connectic
4, Be able to impart practical knowledge on electrical machine crafting and d
collaborative learning skill.

COURSE OUTCOMES & GENERIC SKILLS

Assessmer
Methods

Bl oo

Corresponding
No. Taxonomy

PO CP

Course Outcomes CA |KP

Be able tacomputethevoltage regulatio
and efficiency of electrical machine, |
transformer, alternator, dc motor etc.
justify these characteristics under vari
loading condition.

co1 PO9 P3 1/6|R, QLT

Be able toidentify the characteristics

CO2

electrical machine like dc generator, ¢
motor, alternator, synchronous motor ¢

PO5

P4

R, Q, LT

CO3

Be able tocompare the starting an
operating characteristics of varig
induction machines.

PO9

P4

R, Q, LT

CO4

Be able toperform projecttask an(
design electricatmachine adapting to

requirement.

PO10

P6

1,3

6

LT, PR, Pr

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 205 using different hardware equipment and simulation software.
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CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome

3/4/5/6/718]9]10|11

12

COo1

Be able tocompute the voltage
regulation and efficiency @
electrical machine, like
transformer, alternator, dc mot
etc. and  justify these
characteristics  under  variol
loading condition.

CO2

Be able to identify the
characteristics of electrica
machines like dc generator,
motor, alternator, synchronot
motor etc.

CO3

Be able tocompare the starting
and operating characteristics
various induction machines.

CO4

Be able toperform project-task
and design electrical machineg

adapting to requirement.

2

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagementhours)
Faceto-Face Learning

Lecture 14
Practical 28
Total 42
Self-Directed Learning

Preparation of Lab Reports 10
Preparation of Lab Test 10
Preparation of presentation 5
Preparation of Quiz 10
Engagement in Group Projects 20
Formal Assessment

Continuous Assessment 14
Final Examination 1
Total 112

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionofaative and Collaborati

Method, Project Based Method

COURSE SCHEDULE

Weekl | Introduction to the lab equipmemtiles and norms of the laboratory and safety
guidelines.

Week2 | Expt-01: Computing the regulation of the Transformer in Various Loads.

Week3 | Expt-02: Conducting open circuit and short circuit test of a single phase
transformer.
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Week4 | Expt-03: Study the pperties of DC self and separately excited shunt generato
Week5 | Expt04: Identifying the characteristics of DC shunt motor and calculating the effici
Week6 | Expt-05: Study the properties of Thr@dase Alternator in various loads.
Week7 | Expt-06: Threephase alternator synchronizing process in power utility system
Week8 | Expt-07: Study the properties of synchronous motor.

Week9 | Expt-08: Study the properties of Squir@hge Induction Motor.

Week10 | Expt-09: Study the properties of Wouwibtor Induction Motor.

Week11 | Expt-10: Study the properties of Capacitart & Run Motor.

Week12 | Practice

Week13 | Lab Test +Quiz

Week14 | Project Presentation +viva

ASSESMENT STRATEGY

Components Grading CO Bl oomb6s Ta

. CO1 P3

Lab Palgglggrt;on and 20% co2 P

Continuous CO3 P4

Assessmen| Co1 P3

(40%) Labtestl, Labtes? 30% CO2 P4

COo3 P4

Project and Presentatio 25% CO4 P6

CO1 P3

Lab Quiz 25% CO 2 P4

CO3 P4

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domia, P = Psychomotor Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Electrical Machinery Fundamentatephen J Chapman.

2. Electrical machinery and Transformieirving L. Kosow.

3. Electrical machinesSamarjit Ghosh.

4. A Textbook of Electcal Technology B.L Theraja.

5. Direct and Alternating Current Machindrylack Rosenblatt & Friedman

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.10. EECE 207: Electronicsl
Level-2, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 207 Lecture Contact Hours |: 3.00
Course Title [: Electronicsli Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 101, EECE 201
Course Title: Electrical Circuits |, Electronits

CURRICULUM STRUCTURE

Outcome Base#iducation (OBE)

SYNOPSIS/RATIONALE

To introduce the students with the advanced concepts of Electronics. The main mot
make them understand the working principle of the advanced electronic circuits 3
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operational amplifiers, feedback amplre oscillator circuits along with frequency respons

diverse electronic circuits and implement the knowledge gathered to solve various

problems.

OBJECTIVE

1. Be able to impart rudimentary knowledge on basic integrated circuit componsg
designing & packaging.

2. Achieving ability to familiarize the students with the ideal characteristics-afimgpand it
deviations in practical conditions along with its different modes of operation in line
norlinear applications.

3. Be proficiemto acquaint the students with the composite electronic circuits (filters, osc
and amplifiers), their working principles, design criteria and system components.

4. Be expert in imparting in depth knowledge on the predominant features (frequepayse
stability) of these advanced electronic circuits and thereby enable students to design
electronic circuits.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o0 o Assessmer
PO Taxonomy CP|CAIKP Methods

No. Course Outcomes

Be ableto recall and infer the
genesis of basic integrated circl
CO1 |and the operation, designing 4 PO1 C2 1 3 T, F
packaging of different advanc
electronic circuits.

Be expert incomparing the idea
and pragmatic behaviors of the-|

) e T, Mid
coz |[2mp and therebydentlfylng the PO1 ca 1 3 Term
differences between various mo
) e Exam, F
of operation of the circuit fq
miscellaneous purposes.
Be proficient toanalyseadvancei
electronic  circuits  considerif 1 Mid Term
CO3 |existing system models to expls PO1 C4 3’ 3 | Exam, F,
practical complex engineerini ASG
problems.
Be skillful in designing varioug
co4 electronic circuits incorporatif PO3 C6 1, 5 PR/ASG,

the paramount features to solve 3 Pr
reatlife engineering problems.

(CP- Complex Problems, CAonmplex Activities, KRKnowledge Profile, T Test; PR
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

Operational amplifiers (Op-Amp): properties of ideal Op\mps, noninverting and invertin
amplifiers,inverting integrators, differentiator, weighted summer and other applications-
Amp circuits, effects of finite open loop gain and bandwidth on circuit performance, logic
operation of OpAmp, dc imperfections.

General purpose OpAmp: DC analyss, smalsignal analysis of different stages, gain
frequency response of 741 @pnp. Negative feedback: properties, basic topologies, fee
amplifiers with different topologies, stability, frequency compensation

Active filters: Different types of ifters and specifications, transfer functions, realization of
and second order low, high and band pass filters usingrs.

Signal generators:Basic principle of sinusoidal oscillation, @ynp RC oscillators, and L
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and crystal oscillators.

Power Amplifiers: Classification of output stages, class A, B and AB output stages.
Frequency response of amplifiersAmplifier transfer function, Poles, zeros and Bode plotg
techniques of determining 3 dB frequencies of amplifier circuits, frequency respmisglef
stage and cascade amplifiers, and frequency response of differential amplifiers.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2|3]4|5|6|7|8|9|10]11]12

No. Course Outcome

Be able torecall andinfer the genesi
of basic integrated circuits and €
operation, designing and packaging
different advanced electronic circuits.
Be expert incomparing the ideal an
pragmatic behaviors of the @mp ang
CO2 |thereby identifying the difference 3
between various modes of operatior
the circut for miscellaneous purposes
Be proficient to analyse advance|
electronic circuits considering existi
system models to explore practi
complex engineering problems.
Be skillful in designing various
electronic circiis incorporating th
paramount features to solve the flifal
engineering problems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I
of matching)

TEACHING LEARNING STRATEGY

Co1

CO3

CO4

Teaching and Learningjctivities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
Self-Directed Learning

Non-faceto-face learning gi
Revision of the previous lecture at home 21
Preparation for final examination

Formal Assessment 5
Continuous Assessment 3

Final Examination
Total 131

TEACHING METHODOLOGY
Lecture and Discussion, @perative and Collaborative Method, Problem Badethod
COURSE SCHEDULE

Week 1 Operational amplifier

Class 1 Introduction to Electronics II
Class 2 Basics of Operational Amplifier.

Class 3 | Inverting and Norinverting amplifier
Week 2 Applications of Operational amplifier
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Class 4 | Inverting Integrators and Summer CT1

Class 5 | Differentiator and Weighted summer

Class 6 | Other applications of OAamp circuits

Week 3 Mathematical problems on Operational amplifier

Class 7 | Mathematical Problems based on different applications eA@p.

Class 8 | Effects of finite open loop gain and bandwidth on circuit performan

Class 9 | Logic signal operation of GAmp, dc imperfections

Week 4 Mathematical problems on Operational amplifier

Class 10 | General purpose GAmp: DC analysis, of differdrstages, gain and
frequency response of 741 @np

Class 11 | Mathematical Problem based on DC analysis

Class 12 | Smallsignal analysis of stages, gain, frequency response-@inQp

Week 5 Filters

Class 13 | Mathematical Problem based on srsadjnalanalysis

Class 14 | Different types of Active filters and specifications

Class 15 | Transfer functions and realization of four orders of low, high, band
and band reject filters using ymps.

Week 6 Feedback amplifier

Class 16 | Transfer tinctions and realization of first and second order high filt¢
using OpAmps

Class 17 | Properties of negative feedback

Class 18 | Basic topologies of negative feedback

Week 7 Feedback amplifier

Class 19 | Feedback amplifiers with different topologies CT-2

Class 20 | Feedback amplifiers with stability and frequency compensation.

Class 21 | Design Problem on feedback amplifiers.

Week 8 Oscillators

Class 22 | Basic Principle of oscillation

Class 23 | Different type of oscillators

Class 24 | Mathematical proldms related to oscillator

Week 9 Power Amplifier

Class 25 | Introduction to power amplifier CT-3

Class 26 | Classification an@utput stages of class A, B, @B power amplifiers

Class 27 | Application of power amplifiers

Week 10 Power Amplifier

Class 28 | Application of power amplifiers (contd)

Class 29 | Mathematical problems related to power amplifier

Class 30 | Mathematical problems related to power amplifier

Week 11 Frequency Response

Class 31 | Basic concepts of frequency response

Class32 | Mil | er 6s theorem Mill erds ca

Class 33 | Mathematical equations of frequency response

Week 12 Bode Plot

Class 34 | Introduction to Bode plot

Class 35 | Bode plot preliminaries
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Class 36 | Transfer function with multile simple poles and zeroes
Week 13 Bode Plot

Class 37 | Decibel scale and log function

Class 38 | Drawing Bode Plots (Magnitude) CT-4
Class 39 | Bode phase plots

Week 14 Stability
Class 40 | Stability effect of feedback on amplifier
Class 41 | Gain margin &Phase margin

Class 42 | Review class

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
C_Iass Test/ 20% CO1 C2
Assignment 13 CO?2 C4
Continuous|  cjass Participation 5% CO4 C6
Assessmen .
(40%) Class Attendance 5% - -
. CO?2 C4
0,
Mid term 10% cO 3 ca
COo1 Cc2
Final Exam 60% CO2 C4
CO3 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai
TEXT AND REFERENCE BOOKS

1. Operational Amplifiers and Linear Integrated Cirédiobert Coughlin and Frederic Driscoll.
2. Integrated Electronicsby Jacob Millman and Halkias.

3. Op amps and linear integrated circuits by Ramakant A Gayakwad

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.11. EECE 208: Electronic Circuits & Simulation Laboratory Il
Level-2, Term-ll (Fall)

COURSE INFORMATION

Course Code |: EECE 208 Contact Hours |1 3.00
Course Title |: Electronic Circuits & Simulation Laboratory Il |Credit Hours :1.50

PRE-REQUISITE

Course CodeEECE 207
Course Title: Electronic Circuit Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

Electronics Circuits and Simulation Ladatoryll is designed to teach the students abou
notions, postulates and working of advancedcted@ic devices and circuits by hahdlg
experiments as well as make them well acquainted with the computer aided simulatig
With the completion of each experiments, student will gradually develop the ability to
and design advanced electioircuits. It is expected that, student will formulate the exp¢
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obtained from this laboratory tasks not only for upcoming higher laboratory courses bu
their future professional engineering practice.

OBJECTIVE

1. Be able to impart basicnbwledge about analog electrical devices, particularly opera
amplifiers and their applications.

2. Achieving ability to familiarize the students with the implementation of therops i
producing more complex circuits (Filters and oscillators).

3. Be proficient to introduce the students with the use of circuit simulation softwar
OrCAD Capture/ PSpice Schematics/ Proteus) in analyzing advanced electronic cirg
thereby enrich their skills in designing various complex electronic circuits.

4. To assist the students in demonstrating appropriate communication skills throug
projects and presentations and make them able to work as part of a technical team.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinf Bl o0 o cplcal kp Assessmel

No. Course Outcomes PO Taxonomy Methods

Be expert inanalyzing the operatin
postulates of the epamps to produc
various complex circuits like add
CO1 |subtractor, differentiator, filtel PO5 C4 1 6 R,Q,T
oscillators and interpreting the
difference between the data aclae
by hardware and software approac

Be skillful to design various 1,
electronic circuits usir| >

CO2 |predetermined requirements and POS P7 3’ 6 | RQ,T
to appraise unprecedented situatic 4’

implementing theoretical ideas.

Developing collaborative nature
discussing and performing as 4
CO3 |[group and organize project task PO9 Ad PR, Pr
maintaining solidarity during tl

group projects and presentations.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profié, Ti Test; PRI
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 207 using different thamare equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112[3/4|5|/6|7|/8|9]10| 11 |12

No. Course Outcome

Be expert imnalyzing the operating
postulates of the eamps to produc
various complex circuits like addeg
CO1 | subtractor, differentiator, filters, 3
oscillators and interpreting the
difference between the data achie
by hardware and software approac
Be skillful to design various
CO2 | electronic circuits using 2
predetermined requirements and &
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to appraise unprecedented situation
implementing theoretical ideas.

Developing collaborative nature K
discussing and performing as a
CO3 | group and organize project tasks
maintaining solidarity during th|
group projects and presentations.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hour

Faceto-Face Learning

Lecture 12
Experiment 30

Selt-Directed Learning

- 24

Preparation of Lab Reports 06
Preparation of Lalest 06
Preparation of Quiz 05
Preparation of Presentation 26
Engagement in Group Projects

Formal Assessment 10
Continuous Assessment

. : 1

Final Quiz

Total 120

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Weeks Intended topics to ke covered Remarks
1. Familiarization with the basic epmp circuit 741 IC.
2. Mathematical operations using OPAMP (Adder, subtractor)
4. Study of high pass and low pass filter usingaDpp.
5. Study of an RC Phase Shift Oscillator.
6. Study of Wen Bridge Oscillator.
7. Lab TestO1
8. Determination of operational amplifier characteristics.
9. Linear application of operational amplifiers.
10. Digital Simulation of Decoders.
11. Practice
12. Lab test02 and viva
13. Quiz test
14. Prgect Presentation
ASSESSMENT STRATEGY
Components Grading CO Bl oombs T
Continuous| Lab participation and Repg  20% col Ps
Assessmen co 2 P
(40%) Lab test 1, 30% CO1 P3
Lab test 2 CO?2 P7
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‘ Project and Presentation  25% CO3 A4
: Co1 P3
0
Lab Quiz 25% cOo 2 P
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domaif

TEXT AND REFERENCE BOOKS

1. Spices for Circuits and Electronics Using PSPIGD. H. Rashid; Prentice Hall oftlia
Private Ltd.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.12. EECE 212: Numerical Technic Laboratory
Level-2, Term-1 (Spring)

COURSE INFORMATION

Course Code |: EECE 212 Contact Hours :3.00
Course Title |: Numerical Techra Laboratory Credit Hours :1.50

PRE-REQUISITES

Course Code: MATH 10IMATH 105

Course Title: Differential and Integral Calculus; Vector Analysis, Matrices and Coordinatg
Geometry

CURRICULUM STRUCTURE

Outcome Based Education (OBE

SYNOPSIS/RATIONALE

A professional engineer or a researcher has to often deal with large scale complex comj
problems in his/her everyday life. In order to make these computations simpler, faste
efficient and most accurate; applicationveéll-known numerical techniques are indispens;
This laboratory coursework is primarily focused on revisiting some these numerical c
and using them for diverse purposes like data derivation, curve fitting, numerical c
solving linear anchontlinear equations as well as ordinary and partial differential equg
Another cardinal goal of this coursework is to make a comparative analysis between
numerical techniques applied for the same purpose and verify the numerically desivies! Iy
comparing them with actual mathematical results.

OBJECTIVE

1.To develop studentsdé skildl of applying
numerical analysis tool (MATLAB/Python/Wolfram Mathematica/Octave) and compari
numerically derived results with the analytical results.

2. To make students proficient in deriving new data points using interpolatiorulfoe an
creatingcurve that converges through scattered data points using curve fitting techniqu

3. To familiariz students with different techniques of numerical calculus, growing their s}
implementing these techniques in numerical software and demonstrate to them
applications of numerical calculus. (e.g. deriving-eficients of a Fourier series
determining Fourier transform of a given time signal numerically)

4. To enable students to solsigle norlinear equation or a system of multiple linear or 4
linear equations numerically by implementing elimination methods like Ghurdan o
iterative methods like Gausiedel, Newton Raphson etc.

5. To introduce students to numerical solution techniques of linear antinean ordinary
differential equation and linear partial differential equation.

COURSE OUTCOMES & GENERIC SKILLS®
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No.

Course Outcome

Correspondin
PO

Bl oon

Taxonomy CP

CA|KP

Assessmer
Methods

CO1

Being able tacompare
between different numerical
techniques andonclude
which technique is the most
efficient and accurate to solv
a givenmathematical problen

PO9

C5 1,2

R,Q,T

CO2

Being proficient inoriginating
new data points by
interpolating any given set of
equidistant or arbitrary data
andconstructingageneralized
curve that fits within a given
set of scattered data with
highest acuracy by applying
different curve fitting
techniques.

PO5

P7 1,2 6

R,Q,T

CO3

Being skillful inmeasuring
derivative at any given data
point of a noAinear curve an
measuringthe total area undg
any linear or no#inear curve
by applying different
techniques of numerical
calculus.

PO5

PS5 1,2 6

R,Q, T

CO4

Be able to solve a single not
linear equation or a system
multiple linear or multiple nof,
linear equations by applyit
widely used iterative methoc
fixing initial points in clos
proximity to the actug
solutions andorganizing the
given system into a unit mati
or any other convenient fol
to reach solution with lowe

possible number of iterations

PO5

PS5

R,Q, T

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and cor
learned in EECE 207 using different hardevaguipment and simulation software.

CO-PO MAPPING

No.

Course Learning Outcome

PROGRAM OUTCOMES (PO)

314|5 6 |7|/8]9]10

11

12

Co1

Being able tacompare between
numerical

problem

techniques andconclude
which technique is the most efficient a
accurate to solve a given mathemati

differen

CO2

Being proficient inoriginating new data
points by interpolating any given set
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equidistant or arbitrary data af
constructinga generalized curve that fit
within a given set of scatteredtdawith
highest accuracy by applying differe
curve fitting techniques.
Being skillful in measuring derivative at
any given data point of a ndmear
curve andneasuringthe total area unde
COo3 . : 2
any linear or nodinear curve by
applying different  techniques o
numerical calculus.
Be able to solve a single nofinear
eguation or a system of multiple linear
multiple  nonlinear  equations by
applying widely used iterative methog
co4 fixing initial points in close proximitya 5
the actual solutions andrganizing the
given system into a unit matrix or ai
other convenient form to reach soluti
with  lowest possible number (¢
iterations.
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (burs)
Faceto-Face Learning
Lecture 11
Experiment 22
Self-Directed Learning
Preparation of Lab Reports 33
Preparation of Lalest 11
Preparation of Quiz 11
Formal Assessment
Continuous Assessment 17
Final Quiz 1
Total 106

TEACHIN G METHODOLOGY

Lecture followed by practical experiments and discussion, individual effort and perfol

evaluation
COURSE SCHEDULE
Week 1 Introduction to Numerical Analysis Tools (MATLAB /Python/ Wolfram

Mathematica / Octave) (Remarks: Must Do)

I nterpolating a Set of Equi

di st a

Wek?2 |Di fference Formula and a Set

formula and I nverse Lagrang

eds

Week 3 of Nontlinear Relations (Remarks: Must Do)

Curve Fitting usig Linear Regression, Polynomial Regression and Lineariz{

Numerical Differentiation Using Forward Difference, Backward Difference,

Week4 |[Ri chardsonds Extrapol ati on an ks Must
Do)
Numer i cal Il ntegration using Trape

Week 5 |(3/8) Rule and Implementation of Fourier Series using Numerical Integ

(Remarks: Must Do)

Week 6 |Lab Testl

Week 7 |Solution to a System of Linear Edigas using Gausdordan Elimination
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through Pivoting and Gausiiedel Iterative Method (Must Do)
Week 8 Solution to a Single Netinear Equation using Bisection Method, False Posit
Method, NewtorRaphson Method, Secant Method (Remarks: Must Do)
Weeko Solution to a System of Neinear Equations using NewtdRaphson Methg
(Remarks: Must Do)
Solutions to Linear Ordinar Di f f
Week 10 | mproved Eul erdés Met hod ( Re)r/nar k's:
Week 11 SolgtiontoNonIinearOd i nary Differenti al Equ
Series and Runge Kutta Method (Remarks: Should Do)
Week 12 Solutipn to Linear Partial Differential quation Using Finite Difference Meth
and Finite Element Method (Remarks: Nice to Do)
Week 13 |Lab Testll
Week 14 | Lab Quiz
ASSESSMENT STRATEGY
Components Grading CO Bl o oTaxosomy
CO1 C5
Lab participation 30% CO2 P7
. and Report Cco3 P5
Assessment co4 PS
(40%) Cco1 C5
Labtest 40% COo2 P7
1,Labtest? CO03 P5
CO4 P5
CO1 C5
. CO2 P7
Lab Quiz 30% CO3 PS
CO4 P5
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domaif
TEXT AND REFERENCE BOOKS
1. An Introduction to Numerical AnalysisE.Suli, D.F.Mayers
2. EssentiaMATLAB for Scientists and Engineers-Brian D.Hahn

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.13. EECE 217: Engineering Electromagnetsc
Level-2, Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 217
Course Titt  |: Engineering Electromagnesic

:3.00
:3.00

Contact Hours
Credit Hours

PRE-REQUISITE

Course Code: MATH @1, MATH 105, PHY 103

Course Title: Differential and Integral Calculus, Vector analysis, Matrices Goatdinats
Geometry, Electricit® Magnetism ThermalPhysics QuantumMechanics& Photonicy

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

This course provides the foundations of electromagnetic theory, with applications in e
and electronic engineerindlong with static electric and magnetic fields, thverying electri
and magnetic fields the course covers basics of antenna theory, that are used in the dg¢
implementations of electrical power systems and modern wireless communication ¢
Characterization of electrostatics, magnetostatics and dynamic fields and their associa
and principles are discussed, and the electric and magnetic boundary conditions

explained in details. It may also be useful for the practicing enginveaso want to refresh thg
understanding in Electromagnetics.

OBJECTIVE

1. Toimpart knowledge onbasic concepts of vector calculus that provide a conve
language for expressing fundamental ideas in engineering electromagnetics.

2. Toexposethethysi c al | aws (Coul omb@dsail tawl avwa
Faradayodés | aw etc.) that govern the e
electrical engineering systems.

3. Tointroduce the students with the electrical properties ddtenials in general and
dielectric materials in particular leading to the concept of boundary conditions for ¢
and magnetic fields existing in two different media.

4. Tofamiliarize students with the major parameters and electromagnetic gesmtiviolved ir
EM wave propagation, transmission line theory and also with the principles of guided

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o1 cPlcalkp Assessmen

No. Course Outcomes PO Taxonomy Methods

Be able torecognize different cd
ordinate systems to describe
spatial variations of the physig
guantities dealt in electromagne
CO1 [field theory as they are functions PO1 C3 1| T,ASG
space and time andpply vectotr
calculus to wunderstand differg
concepts of electromagnetic fi
theory.

Be able toexplain fundamentg
laws governing electromagne
fields to determine differe

. : . . T,Mid
properties (Field intensity, Flt i
co2 density etc.) and analyse the PO1 c4 1 3| Term
Exam, F
boundary value problems b
interpreting electric and magne
fields in different material media.
Be able togeneralize the coupling
(or interaction) among tirearying Mid Term
CO3 |electric and magnetic fields and PO2 C3 1 4 Exam. E

resulting Maxwell equations, and 1
them tosolvecomplex problems.

Be able to describe the basi
concepts of antenna engineering PO3 C5 5 5
using all the applications TE
electromagnetic wave transmissif

CO4

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; QT Quiz; ASGi Assignment; Pt Presentation; RReport; F Final Exam)
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COURSE CONTENT

Coordinate Systems and Transformation:

Cartesian coordinates, circular cylindrical coordinates, spherical coordinates, Vector ¢
Differential length, aga and volume, line surface and volume integrals, del operator, grac
a vector, divergence of a vector and di
a scalar.

Electrostatic field and basic theorems:

Electrostatic fields, Coulombs laand field intensity, Electric field due to charge distribut
Electric flux deindaxwel | ®@asu segeuadtsi olngw E|
energy density in electrostatic fields. Electric field in material space: Properties of mg
convection and conduction currents, conductors, polarization in dielectrics, dielectric co
continuity equation and relaxation time, boundary condition. Electrostatic boundary

probl ems: Poi ssionds and Lap]!l ascoeldisnge gPu
Lapl aceds equations, resistance and cap
Magnetic forces, materials and Maxwel l 0
Magnetostatics: Postulates of magnetostatics;Biatv ar t 6 s | aw, Ampenr

vector magnetic potgial, magnetic dipole, magnetization, magnetic field intensity and re
permeability, boundary conditions for magnetic field, magnetic energy, magnetic forces
and inductance of different geometrkarrsa
|l aw of el ectromagnetic I - differenitiali amach integriyl aforma
boundary conditions, potential functions, time harmonic fields.

Plane electromagnetic wave:

Poynting theorem and EM lower flow, Plane wave in loss lesBan®oppler effect, transver
electromagnetic wave, polarization of plane wave, plane wave in lossy melda-loss
dielectrics, good conductors, group velocity, instantaneous and average power densitie
and oblique incidence of plane waveplaine boundaries for different polarization.
Transmission Lines:

Transmission line parameters, Transmission line equations, input impedance, standi
ratio and power, The Smith chart, Some applications of transmission lines.

Waveguides and Antennas:

Introduction to waveguides, Rectangular waveguide, Elemental electric dipole, Antenna
and directivity, Antenna arrays, introduction to communication systems.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2|3|4|5|6|7|8]9|10]| 11 |12

No. Course Outcome

Be able to recognize different
coZordinate systems to descril
the spatial variations of th
physical quantities dealt i
CO1 | electromagnetic field theory ¢ 3
they are functions of space a
time andapply vector calculus tg
undersand different concepts ¢
electomagnetic field heory.

Be able to explain fundament
laws governing electromagnet
fields to determine differen
co2 properties (Field intensity, Flu 3
density etc.) and analyse th

boundary value problems by
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interpreting electric and magtc
fields in different mateal media.

Be able to generalize the couplil
(or interaction) among time
varying electric and magnet
fields and the resulting Maxwe
equations, and use them to so
complex problems.

CO3

Be able to describethe basic
concepts of antenna engineering
CO4 |using all the applications ¢ 1
electromagnetic wav
transmission.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I

of matching)

TEACHING LEARNING STRATEG Y

Teaching and Learning Activities Engagement (hour
Faceto-Face Learning 42
Self-Directed Learning 84
Formal Assessment 05
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Electromagnetic Model and Vector Analysis

Class 1 | Introduction to electromagnets and universal constants

Class 2 | Overview on vector algebra

Class 3 | Orthogonal coordinate systems

Week 2 Vector Analysis cri
Class 4 | Gradient of salar field, Divergence of vector field

Class 5 | Curl of vector field, Divergence theorem

Class6 [St okesb6s theorem, Two nul | i d
Week 3 Static Electric fields

Class 7 | Fundamental postulates

Class8 [Coul ombds | aw

Class9 |Gaus s 6 sapplieation a n d

Week 4 Static Electric fields

Class 10 | Electric Potential

Class 11 | Conductors, Dielectrics CT2

Class 12 | Electric flux density and Dielectric constant

Week 5 Static Electric Fields

Class 13 | Conductors in static electric fieldapacitace and capacitors

Class 14 | Electrostatic energy and forces

Class15|Poi sson6s and Lapl aceds

equart

Week 6 Steady Electric Currents
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Class 16

Boundary value problems

Class 17

Methods of images

Class 18

Current density and ohmés | aw

Week 7

Steady Electric Currents

Class 19

Equation of continuity

Class 20

Power dissipation and Joul eds

Class 21

Resistance Calculation

Week 8

Static Magnetic Fields

Class 22

Fundamental Postulates

Class 23

Vector magnetic potential

Clas 24

Biot-Savart Law, Magnetic dipole, Magnetization

Week 9

Static Magnetic Fields

Class 25

Boundary conditions, Inductances and Inductors

Class 26

Magnetic field intensity, Relative permeability, Magnetic energy

Class 27

Magnetic forces and Torgse

Mid
Term

Week 10

Time-Varying Fields

Class 28

Faradayds | aw of el ectromagne

Class 29

Maxwel |l 6s equation

Class 30

Potential functions, Timdbarmonic fields

Week 11

Plane Electromagnetic Waves

Class 31

Plane waves in lossless media vathplication

Class 32

Plane waves in lossy media with application

Class 33

Group Velocity, Poynting vector

Week 12

Transmission Lines

Class 34

Transmissiofline equation and parameters

Class 35

Wave characteristics on finite and infinite transioa line

Class 36

Impedance matching

CT-3

Week 13

Waveguides And Antennas

Class 37

Wave behaviors along uniform guiding structures

Class 38

Rectangular waveguides, Elemental electric dipole

Class 39

Antenna patterns and directivity

Week 14

Wavegquides and Antenna arrays

Class 40

Thin linear antennas

Class 41

Antenna Arrays

Class 42
and Extra
Hours

Showing radiation and directivity manipulation by basic exposer tg
modern engineering tools (Ansoft HFSS, CST microwave studio,
Altair FEKO) on amtenna design and numerical methods of
electromagnetic wave simulation.

ASSESSMENT STRATEGY

Components

Grading CO Bl oomods

T

Continuous
Assessmen
(40%)

Class Test/ 20%
Assignment 13

CO1, CO2, CO4 C3,C4,C5

Class Participation 5% Cco1 C3

Class Attendance 5% - -
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\ Mid term 10% C02, C0o3 C3,C4
CO2 C4

Final Exam 60% Cco3 C3
CO4 C5

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective
Domain)

TEXT AND REFERENCE BOOKS

1. D.K. ChengFundamentals of Engineering Electromagnetics, Pearson.
2. M. N . 0. Sadi ku, AEl ements of Electr
3W. H. Hayt and J. tA.c BueHK.,d i HmBlewatyrog mad

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.14. EECE 301: Continuous Signals andnear System
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code | : EECE 301 Contact Hours | :3.00
Course Title | : Continuous Signals arldnear System Credit Hours :3.00

PRE-REQUISITE

Course Code: MATH 105 Course Code: MATH 205  Course Code: MATH 213
Course Name: Vector Course Name: Differential Course Name: Guplex
Analysis, Matrices and  Equation, Laplace Transforr Variable, harmonic
Coordinate Geometry and Fourier Transform Function and Statistics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To give the students a comprehensive knowledge on signal, system, their classification &
characterization and different technigue evaluate a signal in different domain. Additionall
to make the students capable of selecting appropriate practice to evaluate a signal and s
meet design specifications in communication system design for real life application. The
alsofocuses on developing an interrelation between a mechanical system and electrical ¢

OBJECTIVE

1. To impart basic knowledge on signals and system, their classification, modeling tech
basic operations and mathematical problems related to it.

2. To familiarize the students with system characterization and analysis in time and fre
domain, system specification (linearity, causality, time invariance, memory, sta
invertibility, order of system), convolution, correlation, sampling, systemores® anc
determination of properties.

3. To familiarize with Fourierseries and Fourier transform, their properties, determinatig
system transfer function and response and its application in system analysis.

4. To familiarize with Laplace transform, itsrqperties and its application in determini
system transfer function and response to design a system.

5. To impart in depth knowledge on interdisciplinary application of signals and systel
thereby enable students to design solution of analog electndahachanical system.

COURSE OUTCOMES & GENERIC SKILLS

Correspondint B1 0 o 1 cp lcalkp Assessme

No. Course Outcomes PO Taxonomy Methods
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Be able to define and describe
signal, system according to differg
classification and hencexplain the
propeties of these classified sign
and system in terms of elemen
system operation.

w N

CO1 PO1 C2, Al

Be able to analyze signal and
system in terms of both tim
domain and frequency domain a T, Mid
CO2 | thencomparethe advantages of th PO1 C5 1 | Term
complementary insigh and tools Exam, F
that these different perspectiyv
provide.

w N

Be able to apply appropriate
analyzing technique of system T, Mid
CO3 | designsolution of electrical systen PO3 C6 5| Term
control system and communicati Exam, F
system.

L

Be able to design an analogy
between electrical and mechani
CO4 | system and thejustify the use of PO3 C6,A3 | 1 5 | ASG,F
this analogy infinding response 0
mechanical system.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Fofile, T1 Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Classification of signals and systemsSignals classification, basic operation on sign
elementary signals, representationighals using impulse function, systems classification.
Properties of Linear Time Invariant (LTI) systems: Linearity, causality, time invarianc
memory, stability, invertibility.

Time domain analysis of LTI systems:Differential equation§ system repremtation, orde
of the system, solution techniques, zero state and zero input response, system pr
impulse responsé convolution integral, determination of system properties, state vaiia
basic concept, state equation and time domain solution.

Frequency domain analysis of LTI systems: Fourier series properties, harmoni
representation, system response, frequency response of LTI systems, Fourier transfo
properties, system transfer function, system response and distegsosystems.
Applications of time and frequency domain analyses:Amplitude modulation an(
demodulation, timalivision and frequenedgivision multiplexing.

Laplace transformation: Properties, inverse transform, solution of system equations, s
transfer function, sstem stability and frequency response and application.

Solution of analog electrical and mechanical systems

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112/3[4(5|6|7|8|9]| 10| 11 |12
Be able tadefine anddescribesignal, syster3
accordingo different classification and her
CO1 |explain the properties of these classif
signal and system in terms of eleme
system operation.

No. Course Outcome
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Be able taanalyzesignal and system in teri3
of both time domain and frequency don
CO2 |and thencompare the advantages of t
complementary insights and tools that th
different perspectives provide.

Be able to apply appropriate analyzir
technique of system taesign solution o
electrical system, control system
communication ygstem.

CO3

Be able to design an analogy betwes
electrical and mechanical system and
justify the use of this analogy ifinding
response of mechanical system.

COo4

(Numerical method used for mapping which indicates 3 as higb n2edium and 1 as low ley

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionofiawative and Collaborativ

Method, Projet Based Method

COURSE SCHEDULE

Week 1 Introduction and Classification of signals and systems
Class 1 | Introduction to Signals and Systems, Continuous time and discrete ti
signal
Class 2 | Periodic and aperiodic signal, Energy signal and poweakig
Class 3 | Introduction to Impulse function, unit step function, rectangular functi
ramp function, complex envelope function
Week 2 Different Elementary Signal operation and Signal Properties
Class 4 | Properties of Impulse function, unit step ftion, rectangular function
andramp function. CT1
Class 5 | Signal Operation: Shifting, scaling and time reversal operation on
different signal
Class 6 | Properties of System: Linearity, causality, time invariance, memory,
stability
Week 3 LTI system and Corvolution Integral
Class 7 | Properties of Linear Time Invariant (LTI) systems
Class 8 | Convolution Integral
Class 9 | Properties of Convolution Integral
Week 4 LCCDE and State variable Representation CT 2
Class 10 | System described by Linear Constargfticient differential
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equation(LCCDE)

Class 11

Finding Solution of LCCDE

Class 12

State Variable Representation of System

Week 5

State Variable Representation and Fourier Series

Class 13

State Variable Representation of System Cont.

Class 14

Stae Variable Representation of System Cont

Class 15

Fourier Series: Orthogonal , Orthonormal representation

Week 6

Fourier Series Cont.

Class 16

Exponential Fourier Series

Class 17

Coefficient calculation of Fourier series

Class 18

Properties of Burier series Coefficient

Week 7

Fourier Series Cont.

Class 19

The Gibbs Phenomenon

Class 20

Mathematical problem to find Fourier series

Class 21

Mathematical problem to find Fourier series Cont.

Week 8

Fourier Transform

Class 22

Introductionto Fourier Transform

Class 23

Properties of Fourier Transform: Linearity, symmetry, time shift, time
scaling, differentiation

Class 24

Properties of Fouri transforr

Convolution

er

Week 9

Application of Fourier Transform

Class 25

Nyquist Sampling Theorem

Class 26

Sampling And Reconstruction

Class 27

Amplitude Modulation and demodulation

MT

Week 10

Multiplexing and Laplace Transform

Class 28

Time-Division and Frequeneiivision Multiplexing

Class ®

Introduction to laplace transformation

Class 30

Properties of laplace transformation

Week 11

Laplace Transform Cont.

Class 31

Inverse laplace transformation

Class 32

Solution of systems of equations using Laplace Transform

Class 33

Solution ofsystems of equations using Laplace Transform Cont.

Week 12

Laplace Transform Cont.

Class 34

System transfer function using laplace

Class 35

Problems related to system transfer function

Class 36

System stability using laplace transform

Week 13

Laplace Transform Cont.

Class 37

Frequency response of the system using laplace

Class 38

State Equation and Laplace Transform

Class 39

Overall Mathematical problems resolve session

CT3

Week 14

Analogous Electrical And Mechanical System

Class 40

Interdisciplinary application of signals and systems

Class 41

Solution to Analogous Electrical and Mechanical System.

Class 42

Solution to Analogous Electrical and Mechanical System.

ASSESSMENT STRATEGY

Components

Grading

CO

Bl oomo
Taxonomy
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Co1 C2, Al
pssigmment s | 20% co2 c5
COo3 C6
Continwus Co1 C2,Al1
Assessment L 5% CO2 C5
(40%) Class Participation co3 c6
CO4 Co6, A2
Class Attendance 5% - -
. CO2 C5
Mid term 10% co3 c6
Co1 C2, Al
. CO2 C5
Final Exam 60% CO3 C6
CO4 Co6, A2
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair,

TEXT AND REFERENCE BOOKS

1. Continues and Discrete Signals & Syster8.S. Soliman& M. D. Srinath
2. Signal and Sysite (Continuous & Discrete)R.E. Ziemer; Pearson Education Asia.
3. Principle of Linear Systems and SigriaB.P. Lathi; Oxford University Press.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.15. EECE 303Digital Electronics
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code| : EECE 303 Lecture Contact Hours : 3.0
Course Title | : Digital Electronics Credit Hours : 3.0

PRE-REQUISITE

EECE 201 (Electronics)

CURRICULUM STRUCTURE

Outcome Based Educati¢®BE)

SYNOPSIS/RATIONALE

This course is designed for the engineering students which focuses on building the con
digital logic design. The aim of this course is to make the students proficient in deg
various digital combinational and seqtiehcircuits which can be used in designing -tiay
day life digital technology. Although the course is designed for electrical engineering st
it can also be used as a study tool for any engineers working in the field of designing digital syg

OBJECTIVE

1. To familiarize the students with number systems and basic operations of logic g
understand digital electronic circuits.

2. To make the student proficient in designing the combinational circuit and be a
simplify in its minimal form.

3. To familiarize the students about the applications of the combinational circuits st
multiplexers / demultiplexers, ALU, PLA etc.

4. To acquaint the students with the memory elements (flipflop, latches etc.) and mak
capable of designing different septial circuits.

COURSE OUTCOMES & GENERIC SKILLS

No. | Course Outcomes | Correspondin¢ B| o0 o1 CP | CA |KP | Assessmen
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PO Taxonomy Methods

To interpret anddemonstrate
co1 the structure o_f various nt_me PO? c3 > T
systems and its application

digital design.

To adhere to the design
constraints  to construct
efficient and simplified
combinational circuits.

A4
PO3 Cc3 1 5 | T, F, ASG
P4

CO2

To be able to construct
multiplexers/demultiplexers, PO3 C3 Mid Term
ALU, PLA as the application P5 Exam

of combinational circuits.

CO3

Be able to comprehend
different memory elements ar
use the concepts irdesigning PO3
and evaluating the sequentig
circuits such as counters, sh
registers etc.

Mid Term
C6 2 5 | Exam, F,
ASG

CO4

(CP- Complex Problems, CAomgdex Activities, KRKnowledge Profile, T Test; PR
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction to number systems and codes.

Analysis and synthesis of digital logic circuits:Basic logc functions, Boolean algebr
combinational logic design, minimization of combinational logic.

Implementation of basic static logic gates in CMOS and BiCMOSDC characteristics
noise margin and power dissipation. Power optimization of basic gates atihatonal
logic circuits.

Modular combinational circuit design: Pass transistor, pass gates, multiple
demultiplexer and their implementation in CMOS, decoder, encoder, comparators,
arithmetic elements and ALU design.

Programmable logic devices: Logic arrays, field programmable logic arrays ¢
programmable read only memory.

Sequential circuits: Different types of latches, flflops and their design using AS
approach, timing analysis, design procedure and analysis of sequential circuits.
Modular sequential logic circuit design:shift registers, counters and their applications.

CO-PO MAPPING

PROGRAM OUTCOMES (PO

No. Course Outcome 11213(415/617/ 890 11 | 12
To interpret and demonstrate the

CO .
structure of various number systel 3
and its aplication in digital design.

cO To adhereto the design constraints |

5 construct efficient and simplified 3

combinational circuits.

To be able to construct
CO | multiplexers/demultiplexers, ALU

3 |PLA as the applicains of 3
combinatonal circuits.
CO | Be able to comprehend different 3

4 | memory elements anduse the
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concepts indesigning and evaluating
the sequential circuits such
counters, shift registers etc.
(Numerical method used for mapping which intésa3 as high, 2 as medium and 1 as low
level of matching).

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
StudentCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous and (or) subsequent lecture at hor 21
Preparation for final examination 21
Formal Assessment
: 2
Continuous Assessment
: o 3
Final Examination
Total 131

TEACHING METH ODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Lecture Plan

Week 1 Various Number Systems
Class 1 |Number based conversion.

Class 2 |Complements and related problems.

Class 3 |Binary codes.

Week 2 Boolean Algebra

Class 4 |Basic theories and properties of Boolean Algebra.
Class 5 |Canonical and standard forms. CT-1
Class 6 |Mathematical problems on Boolean Algebra.

Week 3 | Simplification of Boolean Function, Universal Gate Introdwction
Class 7 |Simplification of Boolean functions through Map method.

Class 8 |Product of Sums simplification.

Class 9 |[NAND and NOR implementation.

Week 4 Analysis and synthesis of digital logic circuits

Class 10 |SimplificationwithDodt Car e condi ti ons.
Class 11 [The Tabulation method of simplification.

Class 12 |Related mathematical problem solving.

Week 5 Combinational Circuit Design

Class 13 |Introduction to Combinational Logic.

Class 14 |Discussion on Design procedure.

Clas 15 |Adders and subtractors. CT-2
Week 6 Modular combinational circuit design

Class 16 |Implementation of multiplexer and demultiplexer in CMOS.
Class 17 |Decoder and encoder.

Class 18 |ExclusiveOR AND equivalence functions. Pass transistor, Pass (

Week 7 Combinational Circuit Design
Class 19 |Parity generation and checking.

Class 20 |Combinational logic with MSI and LSI.

Class 21 |Coder/decoder and multiplexer/demultiplexer design.
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Week 8 Modular combinational circuit design

Class 22 |Operations of comparators. MID
Class 23 |Binary arithmetic elements and ALU design. TERM
Class 24 |Programmable readnly memory, Field programmable logic arrays
Week 9 Introduction to Sequential Circuit
Class 25 [Introduction to memory elemen®ifference between latches and

flipflops.

Class 26 |Construction and operation of SR, JK, D and T flipflop.

Class 27 |Conversion of flipflops. Types of triggering methods.

Week 10 State Table and State diagram

Class 28 |Race Around condition. Constiion and operation of master slave
flipflops

Class 29 [Introduction to state table, state diagram and state equation. Sta
assignment and state reduction method.

Class 30 |Design procedure of a clocked sequential circuit.

Week 11 Analysis of sequenial circuits

Class 31 |Analysis of a sequential circuit and derive state diagram from the
clocked sequential circuit.

Class 32 |Operation of Mealy and Moore state machine.

Class 33 |Operation of sequence or pattern detector.

Week 12 Registers

Class 34 |Registers: Introduction, Types. Types of data. Difference betwee| CT-4
shift registers and storage registers.

Class 35 |Design and operation of SISO, SIPO, PISO and PIPO registers.

Class 36 |Operation of universal and bidirectional shift registers.

Week 13 Counters

Class 37 |Counters: Introduction, Types. Difference between synchronous

asynchronous counter

Class 38 |Asynchronous counters: up, down anddgevn, modulus of a counts
Class 39 |Synchronous counters: up, down anddgvn

Week 14 Counters, Registers

Class 40 [BCD counters and other modulo counters.

Class 41 |Ring counter, Johnson counter

Class 42 |Applications of registers and counters

ASSESSMENT STRATEGY

Components Grading (6{0) Bl o oTaxosomy

Class Test 20% | CO1,CO2 C3, A4, P4
Continuous Assignment 13
Assessment (40% Class Participation 5% CO2, CO4 C6, Ad, P4
Class Attendance 5% - -

Mid term 10% CO3, CO4 C6, P5

Final Exam 60% CO2, CO4 C6, A4, P4

Total Marks 100%

(CO = Course Outcome, C = Cognitive, P = Psiiomotor, and A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Digital Logic and Computer DesigiM Morris Mano; Prentice Hall of India Private Ltd.
2. Digital FundamentalsThomas L Floyd; Prentice Hall International, Inc.
3. Pulse, Digital and Switching wavefos- Jacob Millman & Herbert Taub

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.16. EECE 304: Digital Electronics Laboratory
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code | : EECE 304 Contact Hours . 3.00
Course Title | : Digital Electronics Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 303
Course Title: Digital Electronics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Being one of the fundamental requirents for electrical engineering students of Le3;ethe
course emphasizes on a good understanding of basic concepts about digital logic
Besides, it helps to form a firm grasp of the modern design approach that relies on co
aided design (8D) tools. It exploits areas like Boolean algebra, combinational cirg
sequential circuits and memory elements. The students are first taught about the
system and logic gates before introduction to digital IC technology. This paves the
exposure to CAD tools like Schematic Capture and Verilog constructs which are useful
design of logic circuits. It will be followed by implementation of Verilog code in FPGA bg
The aim of the course is to familiarize students with modern desigimodwogy to illustrate
how digital design is carried out in practice today.

OBJECTIVE

1. To acquaint the students with the fundamental concepts in classical manual digital de
2. To familiarize the students clearly with the way in which digitalutscare designed todg
using CAD tools like Schematic Capture and Verilog HDL.

33.To develop studentso6é analytical ski Il
knowl edge about O0Green Technologyb6 to i
4. To enhance thskill set of students in designing various memory devices such as flip
registers and counters followed by implementation in FPGA boards.

5. To develop communication and project management skills in the students t
presentation and project.

COURSE OUTCOMES & GENERIC SKILLS

No. |Course Outcomes Correspoondm( Tzolor?or%yr CP|CA|KP Alfllseetfl?)r:jfr
Be able to follow instructions o
building combinational ar

CO1 |sequential circuits using basic lo PO9 P3 3| RQ,T
gates and compute simulation ug
CAD tools.
Be adept to apply basic Boolean Iz
and K-map toreproduce a simplifieq

CcO2 and efficient_ ve_rsion of Ia_rge sc PO10 P3 1.3 6| ROT
complex circuits meeting i
specified requirements usi
minimum hardware.
Be proficientto deconstruct a devi

CO3 |and demonstrate  skills to PO5 A3 6| RQ,T
troubleshoot a digital circuit.
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Be capable toconstruct different
types of digital electronic circu
with or without memory elements f
CO4 |particular operation, within the rea PO10 P7 1,4 7 |PR,Pr,Q
of economic, performance, efficieng
user friendly and environmen
constraints.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pi Presentation; RReport;Fi Final Exam)

COURSE CONTENT

In this course, students will perform experiments to verify practically the theories and cg
learned in EECE 303 using electrical equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMESPO)
1/2|3]4(5/6[7]8|9|10]11] 12

No. Course Outcome

Be able to follow instructions on
building combinational and sequent
circuits using basic logic gates a
compute simulation using CAD tools.
Be adept to apply basic Boolean la
and Kmap toreproduce a simplified
CO2 | and efficient version of large sc4g 1
complex circuits meeting the specifi
requirements using minimum hardwa
Be proficient to deconstruct a devi
CO3 | anddemonstrate skills to troubleshoo 3
a digital circuit.

Be capable teonstruct different types of
digital electronic circuits with or withou
memory elements for particular operati
within  the realm of economig
performance, efficiency, user friendly a
environmental constraints.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
level of matching)

CO1

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 27
Lecture 9
Experment 18
Self-Directed Learning 54
Preparation of Lab Reports 9
Preparation of Lalbest 12
Preparation of Quiz 10
Preparation of Presentation 5
Engagement in Group Projects 18
Formal Assessnm
i 3
Continuous Assessment
: : 1
Final Quiz
Total 73

TEACHING METHODOLOGY
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Lecture followed by practical experiments and discussionp&grative and Collaborativ

Method, Project Based Method

COURSE SCHEDULE

Week 1 |Introductory session on IC(s) of logic gates, FPGA board and safety measur,
followed by hands on experiment to compute the truth tables of the logic gat
Introduction to Schematic Capture and Verilog and simulation on simple digi
circutsal ong with verification of De N
software levels.

Week 2 |Brief follow up on Boolean Algebra and-ap and gray codeinary code
conversion. Followed by experiments using hardware and simulation using
Schematic Capture anderilog.

Week 3 |Design and simulation of arithmetic circuits such as half adder, full adder, rip
adder, half subtractor, full subtractor and multiplier circuit using basic logic g|
Schematic Capture and Verilog followed by implementation in FPGakd

Week 4 |Design and simulation of2-1 multiplexer, 162-1 multiplexer, 42-1 multiplexer
using two 2to-1 multiplexer, crossbar switch and demultiplexers using basic |
gates Schematic Capture and Verilog followed by implementation in FPGA b

Week 5 |Design and simulation of-tb-2 encoder, priority encoderst@-4 decoder, 20-8
decoder using two-B-4 decoders,40-16 decoder built using a decoder tred¢g4
1 multiplexer built using a decoder using logic gates, Schematic Capture anq
Verilog followed by implementation in FPGA board.

Week 6 |Design of BCD to seveeaegment decoder circuit using logic gates and simula;
of BCD to seversegment decoder and multilevel modules (using adder, 7 sef
display) using Schematic Capture and \Gayil

Week 7 |Lab Testl

Week 8 |Design and simulation of Latch;SFF, 3K FF, D FF, T FF, Master Slave FF
using logic gates, Schematic Capture and Verilog followed by implementatio
FPGA board.

Week 9 |Design and simulation of Up Counter, Down Coutimchronous and
Asynchronous with and without Enable and Clear pins), Ring Counter, BCD
Counter using logic gates, Schematic Capture and Verilog followed by
implementation in FPGA board.

Week 10 |Design and simulation of Shift Register and Parallel Ac&&si$ Register using
logic gates, Schematic Capture and Verilog followed by implementation in F
board.

Week 11 |Lab Test2

Week 12 |Lab Quiz

Week 13 |Project Presentation

Week 14 |Viva

ASSESSMENT STRATEGY

Components Grading CO Bl oombés T
CO1 P3
Lab participation anc 20% CO 2 P3
Report CO3 A3
. CO4 P7
Assesamen co1 P:
Labtestl,Labtest? 30% CoO3 A3
CO4 P7
Project and Presentation 25% CO4 P7
Project and Presentation 25% CO1 P3
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CO2 P3
CO3 A3
CO4 P7

Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Stephen Brown and Zvonko Vranesic, Fundamentals gitddiLogic with Verilog Design
2. RonaldJ Tocci, Digital Systems, Pearson Education, 10th edition 2009.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.17. EECE 305: Power Syste+h
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code|: EECE 305 ContactHours :3.00
Course Tite |: Power Systenh Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 205
Course Title: Energy Conversidh
CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize the students with theasics of power system including the functions o
different subsystems like Generation, Transmission, Distribution and Loads etc. It is tar
provide a strong foundation to the students on modelling of power system compon
different analyss like fault study, load flow study etc.

OBJECTIVE

1. To familiarize the students with the components of an interconnected power system
from generation to the load and enable them to represent the components in per unit |
under steadgtate condition for power system analysis.

2. To develop studentds skill to manip
performance evaluation using appropriate developed models under steady state conditi
3. To make them understand abthe formulation of the power flow problem and grow
ability in them to cast any given system in this framework.

4. To impart in depth knowledge to the students on modelling of synchronous machi
other components under fault condition to un@erdithe system response and fault level.
5. To introduce the students with the operating principle and appropriate applicat
different types of circuit breaker and relay for power system fault protection.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin¢ B1 o o Assessm|
No. CourseOutcomes P CP|CA|KP nt
PO Taxonomy
Methods

Be able toknow the role of differen
subsystems of an interconned
CO1 |power system and convert giy PO1 C2 1,3 T,F
network parameters into per (
values for steadgtate analysis.
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Attaining knowledge to compare
different developed models 1
transmission lines andnanipulate

different  performance indicatit T, Mid
CO2 o . PO1 C4 1,3 Term
parameters of transmission iy
. Exam, F
applying the knowledge of ba
mathematical and electri
principles.

Achieving ability to analyze
problems on load flow study &
CO3 |proposebest solution algorithm usit PO3 C4,A3 | 3 5 | F, ASG
any load flow methods consider
technical constraints.

Developing capability toanalyze a
power gstem network under shg

circuit faulted condition toidentify T, Mid
CO4 |the behaviour of synchrong PO3 C6 1 5| Term
machines and fault current and he Exam, F

design a network to adapt with
specific requirements.

(CP- Complex Problems, CAomplex Activties, KRKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Network representation: Single line and reactance diagram of power system, Per unit sy
of calculation.

Line representation:Equivalent circuit of short, medium and long lines.

Load flow: GaussSeidal and Newton Raphson Methods.

Power flow control: Tap changing transformer, phase shifting, booster and regulating
transformer and shunt capacitor.

Fault analysis: Short circuit current and reactance of a synchronous machine.
Symmetrical fault calculation methods:Symmetrical components, sequence networks ali
unsymmetrical fault calculation.

Protection: Introduction to relays, differential protection and distan@aggation, Introduction
to circuit breakers.

Load curves: Demand factor, diversity factor, load duration curves, energy load curve, Iq
factor, capacity factor and plant factor.

CO-PO MAPPING

No. Course Outcome

PROGRAM OUTCOMES (PO)
1[2[3]4[5]6]7]8]9]10]11]12

Be able toknow the role of different
subsystems of an interconnected poy

Clo system anaonvert any given network 3
parameters into per unit values 1
steady state analysis.

Attaining knowledge to compare
different developed odels for
transmission lines andmanipulate

CO | . S

5 different  performance indicatin 2

parameters of transmission lin
applying the knowledge of bas
mathematical and electrical principle:
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Achieving ability toanalyze problems
on load flow studyand propose best

€O solution algorithm using any load flo 2
3 S .
methods considering technic
constraints.
Developing capability toanalyze a
power system network under shq
circuit faulted condition tadentify the
CO , .
4 behaviour of synchronous ntanes 2

and fault current and henaesign a

network to adapt with specific
requirements.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as

level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learng Activities

Engagement (hours)

Faceto-Face Learning

Lecture 42
Practical / Tutorial / Studio -
StudentCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21

Pregration for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Power System and Per Unit Representation

Class 1

Brief history and development of Power System of Bangladesh

Class 2

Per unit quantities and per unit representation of Power System Compd

Class 3

Mathematical psblems based on per unit representation

Week 2

Sequence Networks and Transmission Lines Representation

Class 4

Sequence components and sequence network representation

Class 5

Mathematical problems based on sequence network representation.

Class 6

Introduction to transmission line parameters (Lumped and Distributed
Classification

Week 3

Transmission Line Representation

Class 7

Theory and mathematical problems based on Short transmission lines.

Class 8

Theory and mathematical problems lthgg medium transmission ling
(End Condenser, Nominal and Nomi nal

Class 9

Theory and mathematical problems based on medium transmissior
(End Condenser, Nominal T and Nominal

CT-1

Week 4

Transmission Line Representation

Class 10

Theoretcal analysis of long transmission lines (Rigorous wthReflected
and Transmitted wave (practical and lossless transmission lines).

Class 11

Mathematical Problems bad on long transmission lines and Introductior,

A, B, C and D parameters for alpggs of transmission lines.

CT-2
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Class 12

Mathematical problems on A, B, Cand@ar amet er s, E
model of long transmission lines, Surge Impedance and SIL.

Week 5

Load Flow Study

Class 13

Introduction to Load Flow Analysis, Behavior of interconnected power sy
Parameters affecting real and reactive power floassification of Buses.

Clas 14

Properties and formulation okys matrix, Mathematical problems or)s

Class 15

Theoretical analysis of bus voltage, Injected Power, Transmission Line Ig

Week 6

Load Flow Study

Class 16

Power Flow Methds: Theory and mathematical problems on G&esdal
Iterative Methods (PQ buses only).

Class 17

Power Flow Methods: Theory and mathematical problems on &Gaidal
Iterative Methods (Both PQ and PV buses).

Class 18

Power Flow Methods: Theoreticalaysis of Newton Raphson Method f
load flow study.

Week 7

Load Flow Study

Class 19

Power Flow Methods: Mathematical Problems on Newton Raphson Me

Class 20

Power Flow Methods: Mathematical Problems on Newton Raphson Me

Class 21

Brief introduction to Decoupled Load Flow (DLF) and Fast Decoupled |
Flow (FDLF) methods for power flow analysis, Comparative study an
all power flow methods.

Week 8

Symmetrical Components and Symmetrical Short Circuit Fault Analysis

Class 22

Introductionto symmetrical components and related mathematical probl

Class 23

Introduction to symmetrical short circuit faults, Short circuit mode
synchronous machines, Introduction to Fault impedance, Fault MVA,
current etc.

Class 24

Fault analysisising internal voltage method and Thevenin equivalent met

Week 9

Symmetrical Short Circuit Fault Analysis

Class 25

Mathematical problems based on fault analysis.

Class 26

Mathematical problems based on fault analysis.

Class 27

Step by step fonulation of £ys matrix.

Mid-
term

Week 10

Symmetrical Short Circuit Fault Analysis

Class 28

Mathematical problems onsds formulation.

Class 29

Fault analysis usingsds matrix and mathematical problems.

Class 30

Mathematical Problems and Review class.

Week 11

Unsymmetrical Short Circuit Fault Analysis

Class 31

Introduction to unsymmetrical short circuit fault.

Class 32

Theoretical analysis and mathematical problems basedGfallt.

Class 33

Theoretical analysis and mathematical problems baséel fault.

CT-3

Week 12

Unsymmetrical Short Circuit Fault Analysis and Power Flow Control

Class 34

Theoretical analysis and mathematical problems baseel o6 lfault.

Class 35

Introduction to Tap Changing Transformer (ON load and OFF I
Reguhting Transformer, Booster Transformer for power flow control.

Class 36

Introduction to Phase shifting transformer and Shunt capacitor for [
flow control.

Week 13

Variable Loads on Power Station

Class 37

Introduction to Load Curves, Load Durati@urves, Maximum Demanc
Connected Load, Load Factor, Demand Factor, Diversity Factor,
Capacity Factor, Plant Utilization Factor etc.

Class 38

Mathematical Problems.

Class 39

Mathematical Problems.

CT-4

Week 14

Protection: Introduction to Circuit Br eaker and Relay

Class 40

Introduction to Circuit Breaker operating principle, Classification
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applications, TRV, RRRV, Restriking Voltage, Recovery voltage,
Ratings and mathematical problems on RRRV calculation.

Class 41 | Introduction to Relay opating principle, Classification, Relay ratings, Ri
up current, PSM, TSM, Relay applications, Block diagram of Nume
relay.

Class 42| Operating principle of Distance relay and Differential relay, Primary
Backup protection.

ASSESSMENT STRATEGY
Components Grading CO Bl oombs T
CO1 C2
Class Test/ Assignmer] 20% CO2 Cc4
1-3 CO3 C4, A3
Continuous CO4 C6
Assessment (40%  Class Participation 5% - -
Class Attendance 5% - -
: CO2 C4
0,
Mid term 10% coa Co
COl1 C2
: CO2 C4
0,
Final Exam 60% Co3 Ca. A3
CO4 C6
Total Marks 100%

(CO = Course OutcomeC= Cognitive, P= Psychomotor,and A = Affective Domain)
TEXT AND REFERENCE BOOKS
Text Books:
1. Power System Analysidohn Grainger & Stevenson
2. Principles of Power Systed. K. Mehta
Reference Books:
1. Elements of Power System Analysstevenson
2. Modern Power System Analysislagrath & Kothari
3. Power System Analysisladi Saadat

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.18. EECE 306: Power SystethLaboratory
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code | : EECE 306 Lecture Contact Hours | : 3.00
Course Title | : Power Syst em {CreditHours :1.50

PRE-REQUISITE

Course Code: EECE 305
Course TitlePower System ¢t

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Power System Laboratory is the introductory step of practical knowledge of power syst
the impartment of basic power system concepts in the students. Thisdaparatk starts with
the practical implementation of synchronizing a new component to the existing system fc
by the physical impersonation of power flow in a specific network, power drop and v
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regulation in different situation with different mponent. Towards the end, the transmis
line basics will be offered to the students. And at the end, the students will be told to d
power system with some required outputs with which students will be helped in the long 11

OBJECTIVE

1. Tointrodwe the students to synchronization, parallel operation and phase angle.

2. To impart into the students, the real and reactive power for different types of loads
with synchronous motors, parameters that affect it for different conditions.

3. To give in dept knowledge about power flow, power drops and mathematical formulg
for voltage regulations for different types of loads and machines

4. To infix to the students about different types of connections of power transmission li
power handling capacitys well as maximum power transmission condition.

5. To introduce a primary knowledge on power system designing software

COURSE OUTCOMES & GENERIC SKILLS

CorrespondiniB|l o o m cplcalkp Assessmer

No. Course Outcomes PO Taxonomy Methods

Acquiring the conpetency todescribe the
characteristics of real and reactive poy

Cco1 o . PO6 P1 7 R
flowing in a power system and iitustrate
the societal and safety issue of power flg
Attaining the proficiency tacompute the
power flow, power drop and voltag 3

CO2 | regultion for different situation fo PO9 P3 R,QT
different types of machines and loads @
to respondas per the given conditions

Earning the potential tgerform in a
group and be able iemonstratedifferent
CO3 | types of transmission line connextialong| PO10 A5 5| R, QT
with their uses and power handli
capacity of transmission line

Developing handen knowledge tareate
designs using different simulation softwe
CO4 | (PSAF, ETAP) topresent own-designed PO12 A4 1
systems anddefend the usage of th
components

A
1 6| PR,Pr

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perfa experiments to verify practically the theories and conc
learned in EECE 305 using electrical equipment and simulation software.

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO)

1123|415 10 | 11|12

Acquiring the competency tdescribe
the characteristics of real and react
CO1| power flowing in a power system and 2
illustrate the societal and safety iss
of power flow.

Attaining the proficiency tocompute
the power flow, power drop and volta
CO2]| regulation for diferent situation for 2
different types of machines and log
and to respond as per the givel
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conditions

CO3

Earning the potential tperform in a
group and be able talemonstrate
different types of transmission lir
connection along with theiuses anc
power handling capacity q
transmission line

Developing handsen knowledge tc
create designs using differer
CO4 | simulation software (PSAF, ETAP) 1
present owndesigned systems ai
defendthe usage of the components

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as lo

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 14
Experiment 28

Self-Directed learning
Preparation of lab reports
Preparation of Lalest

Preparation of presentation

18
5
Preparation of Lab Quiz 9
5
20

Engagement in group projects

Formal Assesment

Continuous assessment 10
Final examination 1
Total 110

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionof&rative and CollaboratiV

Method, Project Based Method

COURSE SCHEDULE

Weeks Intended topics to be covered Remarks

1 Safety and the power supply

2 Expt-01: Determination of phase sequence

3 Expt-02: Observation of real and reactive power flow in three phase

circuits using simulation software.

4 Expt-03: Measuremenof power flow and voltage regulation of three
phase transmission line

5 Expt-04: Determination of phase angle and voltage drop between s
and receiver

6 Expt-05: Study of real and reactive power flow for different sending
receiving end voltag condition

7 Expt-06: Observation of power handling capacity of transmission lin
using transformer

8 Expt-07: Measurement of the synchronous reactance and voltage
regulation of alternator

9 Expt-08: Study of real and reactive power flow of Syrmmous Motor

90



10 Expt-09: Study of the regulation of receiver voltage using synchrong
capacitor

11 Practice Lab

12 Lab Test

13 Quiz test

14 Project submission

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
L CO1 P1
Lat;r'? anopaton | 15% CO? P3
Continuows P CO3 A5
Assessmen CO2 P3
o)

(40%) Lab test 25% CoO3 AS
Project and 20% co4 A4
presentation

. CO2 P3
o)
Lab Quiz 40% CO3 AG
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Payaiior Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Principle of Power SysteinV. K. Mehta &Rohit Mehta
2. Elements of Power System AnalysiVilliam d Stevenson

***Details of program outcome and grading policy are attached as Annex A and Amex B.

5.1.19. EECE 309: Communication Theory |
Level-3 Term-Il (Fall)

COURSE INFORMATION

Course Code |: EECE 309 Lecture Contact Hourg: 3.00
Course Title |: Communication Theory l|Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 301
Course TitleContinuous signals and Linear System
CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize the students with the basics of communication system including the func
its different components, transmission fundamentanodulation schemes, multiplex
methods, multiple access techniques etc. It is targeted to provide a strong foundatig
students for analysing the performance of different communication system with reg
corresponding design parameters.
OBJECTIVE

1. To familiarize the students with the basic principles and fundamentals componer
communication system starting from message source to receiver and enable them to o
characteristics of various types of noises, channel capacity.
22To devel op sana\yediféerénsperorinantel chataderistics of communig
systems by comparing different analog and digital modulation and transmission scheme
3. To make thenunderstand about different multiplexing and multiple actadsniques to ha
a better idea about modern communication system.
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4. To develop the ability to design a communication system with predefined design par
by analyzing proper channel selection criteria and evaluating the performance of thal
through simulation.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o o cpl ca lkp Assessmer

No. Course Outcomes PO Taxonomy Methods

Be able toknow the basic architectu
and role of different components o
communication system aralitline the
CO1l|characteristics of various types PO1 C2 1,20 T,F
noises by estimating the channe
capacity of different system usi
information theory.

Attaining knowledge to compare
different analog and digital modulati
methods and transmission sche

lines and analyze  different T, Mid
CO2 L PO1 C4 2,3 Term

performance indicating parameters

. Exam, F

that system by applying the

knowledge of mathematical 4

electrical principles.

Achieving ability to identify ang

explain  different  methods ¢ .

multiplexing  for  communicatio T, Mid
CO3 PO2 C5 3,4 Term

systems and contrast betweel

! ) Exam, F

different multiple access schemes

communication networks.

Developing capability to design 4

communication system with defin

design parameters andustify the F, ASG,
Co4 selegion of channel by generating f PO3 6 1 5 Pr

performance characteristics of
system through simulation

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pt Presentadn; R- Report; F Final Exam)

COURSE CONTENT

Overview of communication systems:Basic principles, fundamental elements, syjs
limitations, message source, bandwidth requirements, transmission media types, bandy
transmission capacity.

Noise: Source, characteristics of various types of noise and signal to noise ratio.
Information theory: Measure of information, source encoding, error free communicatiof
a noisy channel, channel capacity of a continuous system and channel capacity odte
memory less system.

Communication systems:Analog and digital. Continuous wave modulation: Transmig
types, basdand transmission, carrier transmission.

Amplitude modulation: Introduction, double side band, single side band, vestigial side
guadrature, spectral analysis of each type, envelope and synchronous detection.

Angle modulation: Instantaneous frequency, frequency modulation (FM) and phase mod
(PM), spectral analysis, demodulation of FM and PM.

Pulse modulation: Sampling theoremNyquist criterion, aliasing, instantaneous and na
sampling.

Pulse amplitude modulation:Principle, bandwidth requirements.

Pulse code modulation (PCM): Quantization principle, quantization noise, naamform
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guantization, signal to quantization ermatio, Companded PCM, PSK, FSK, QPSK, BP
differential PCM, demodulation of PCM.

Delta modulation (DM): Principle, adaptive DM, line codirigformats and bandwidths.
Digital modulation: Amplitude-shift keying - principle, ONOFF keying, bandwid{
requirements, detection, noise performance.

Phaseshift keying (PSK): Principle, bandwidth requirements, detection. Coherent and
coherent Demodulation techniques.

Multiplexing: Frequency division multiplexing (FDM), Time division multiplexing (TDM
principle, receiver synchronization, frame synchronization, PHD, SONET/SDH, wave
division multiplexing, multipleaccess network time division multiple access, frequen
division multiple access, cod#ivision multiple access (CDMA), spread spectrum tegphes
coding techniques and constraints of CDMA.

Communication system designDesign parameters, channel selection criteria and perforr
simulation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3[4]5[6]7[8]9]10] 11 | 12

No. Course Outcome

Be able to know the basic
architecture and role of differe
components of a communicatiq
system and outline the
characteristics of various types
noises by estimating the channe
capacity of different syster
using information theory.

CO1

Attaining krowledge tocompare
different analog and digitg
modulation methods an
transmission schemes lines a
CO2 | analyze different performance 3
indicating parameters of th
system by applying the
knowledge of mathematical ar
electrical principles.
Achieving ability toidentify and
explain different methods o
multiplexing for communicatior
systems andcontrast between
different multiple access schem
for communication networks.
Developing capability tadesign
a communication syste with
defined design parameters a
CO4 | justify the selection of channg 3
by generating the performan
characteristics of the syste
through simulation
(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)
TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
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Practical / Tutorial / Studio -

StudentCentred Learning -
Self-Directed Learning

Non-faceto-face learning 42

Revisionof the previous lecture at home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Method, Problem Based Mketho

COURSE SCHEDULE

Week 1 Introduction to Basics
Class 1 Overview of communication systems: Basic principles
Class 2 Fundamental elements, system limitations
Class 3 Message source, bandwidth requirements CT 1
Week 2 Noise and Information theory
Class 4 Transmission media types, bandwidth and transmission capacity
Class 5 Noise: Source, characteristics of various types of noise and signal to noi
Class 6 Information theory: Measure of information
Week 3 Information theory
Class7 Source encoding, error free communication over a noisy channel
Class 8 Channel capacity of a continuous system
Class 9 Channel capacity of a discrete memory less system
Week 4 Communication systems CT 2
Class 10 |[Communication systems: Analog and dagit
Class 11  |Continuous wave modulation: Transmission types
Class 12 | Baseband transmission, carrier transmission
Week 5 Amplitude modulation
Class 13 |Amplitude modulation: Introduction, double side band
Class 14  |Single side band
Class 15 |estigal side band details
Week 6 Angle modulation
Class 16 |[Envelope and synchronous detection
Class 17 |Angle modulation: Instantaneous frequency, frequency modulatior
(FM)
Class 18 |Phase modulation (PM), spectral analysis
Week 7 Pulse modulation
Class 19 |Demodulation of FM and PM
Class 20 [Pulse modulation: Sampling theorem, Nyquist criterion
Class 21 |Aliasing, instantaneous and natural sampling. Principle, bandwidth
requirements
Week 8 Pulse code modulation (PCM) Mid
Class 22 |Pulse codenodulation (PCM):Quantization principle, quantization noise
. —— - — . Term
Class 23 [Nonuniform quantization, signal to quantization error ratio
Class 24 |Companded PCM, PSK, FSK, QPSK,BPSK, differential PCM
Week 9 Delta modulation (DM) and Amplitude-shift keying
Class 25 |Demodulation of PCM. Delta modulation (DM)
Class 26  |Pulse amplitude modulation Principle
Class 27 |Digital modulation: Amplitudeshift keying principle
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Week 10 | Amplitude -shift keying and Phaseshift keying (PSK)
Class 28 |Amplitude-shift keying:ONOFF keying, bandwidth requirements,
detection, noise performance
Class 29 |Phaseshift keying (PSK): Principle, bandwidth requirements, detec
Class 30 |Coherent and Noeooherent Demodulation techniques

Week 11 Multiplexing

Class 31 |Multiplexing: Frequency division multiplexing (FDM) CT3
Class 32 [Time division multiplexing (TDM)-principle
Class 33 [TDM - receiver synchronization, frame synchronization
Week 12 Multiple -access network
Class 34 |PHD, SONET/SDH, wavelengttlivision multplexing
Class 35 |Multiple-access network time-division multiple access
Class 36 [Frequencydivision multiple access
Week 13 Multiple -access network
Class 37 |Codedivision multiple access (CDMA)
Class 38 |Spread spectrum techniques
Class 39 |Coding techniques and constraints of CDMA.
Week 14 Communication system design
Class 40 |Communication system design: Design parameters
Class 41 |Channel selection criteria
Class 42 |Performance simulation.

ASSESSMENT STRATEGY
Components Grading CO Bloomé& Taxonomy
CO1 Cc2
Class Test/ Assignment3d 20% CO2 C4
Continuous CO3 C5
Assessmen Class Participation 5% - -
(40%) Class Attendance 5% - -
. CO2 C4
0
Mid term 10% CO3 C6
CO1 Cc2
: CO2 C4
0
Final Exam 60% Co3 C5
CO4 C6
Total Maks 100%

(CO= Course Outcome, C= Cognitive Domain, P= Psychomotor Domain =AAffective Domain)

TEXT AND REFERENCE BOOKS

Text Books:

1. S. Haykin and M. Moher, Communication Systems, 5th ed.

2. B. P. Lathi and Z. Ding, Modern Digital and Analog Commation Systems, 4th ed.,

3. S. Haykin and M. Moher, Introduction to Analog and Digital Communications, 2nd ed.
Reference Books:

1. M. P. Fitz, Fundamentals ofo@dmunications Systems.

2.J.G. Proakis, M. Salehi, Fundamental€ommunication Systems, 2nd ed.

3. L. W. Couch, I, Digital and Analog Communication Systems, 8th ed.,

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.20. EECE 310: Communication Laboratory
Level-3 Term-II (Fall)

COURSE INFORMATION

Course Code |1 EECE 310 Contact Hours : 3.00
Course Title |- Communication Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 309
Course Title: Communication Theory |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teah the students to analyze the modulation and demodulation techniques impleme
circuit physically. The students are expected to be able to distinguish between the
multiplexing techniques. With necessary modules and equipment requiréakgiieis to enahb
the students to demonstrate the characteristic waveforms of sampled and reconstructed

OBJECTIVE

1. To introduce the students with the basic concepts of modulation and demodulation.
2. To familiarize the students with theadmgue modulation techniques and enable the
implement the circuits using necessary modules and oscilloscopes.

3. To impart knowledge on the multiplexing and demultiplexing techniques and teach
implement the circuits for these for their bettedarstanding

4. To acquaint the students with the digital modulation techniques with the help of the
modules and oscilloscopes.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinf Bl o o Assessme
No. Course Outcomes PO Taxonomy CP [CA| KP Methods
Be able toconstruct the circuits t
CO1 |understand the analogue modulg PO5 P2,C3 6 | RQT
techniques.

Be able toanalyze the characteristi
of sampled and reconstructed sig
and evaluate international IE
standards.

CO2 PO8 C4 1 7| RQ,T

Be able to compare differen
CO3 |multiplexing techniques by physicg  PO10 P1 2 R,QT,P
implementing the circuits.

Be able teexplain the circuit diagran
of digital modulation techniques &
design a project of communicati
network.

CO4 PO11 P3A2| 1 |1 R,Q,T,PR

(CP- Complex Problems, CAZomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experimenotpractically verify the theories and concep
learned in EECE 309 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]/2|3[4|5|6|7]8]9]10]11]12

No. Course Outcome
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Be able to construct the
col circuits D understand Fhl 5
analogue modulatiol

techniques.

Be able to analyze the
characteristics of sampled al
CO2 | reconstructed signals ar
evaluate international |EE
standards.

Be able tocompare different
multiplexing techniques by
physically implementing thg
circuits.

CO3

Be able toexplain the circuit
diagrams of digital modulatio
CO4 | techniques and design a
project of  communicatiol
network.

(Numerical method used for mapping which indicates 3 as Bigh,medium and 1 as low

level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning 42
Lecture 14
Experiments 28

Self-Directed Learning
Preparation of Lab Reports
Preparation of Lalbest 89
Preparation of Quiz
Preparation of Presentation
Engagement in Group Projects

Formal Assessment

. 2
Continuous Assessment
: . 3
Final Examination
Total 136

TEACHING M ETHODOLOGY

Lecture and Discussion, Gxperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Amplitude Modulation and Demodulation.
Week 2 DSB-SC and SSB Modulation and Demodulation.
Week 3 Frequency Modulation and Demaddtion.

Week 4 Sampling Signal and Reconstruction.

Week 5 PCM Modulation and Demodulation.

Week 6 Time Division Multiplexing and Demultiplexing
Week 7 Lab Testl

Week 8 Delta Modulation and Demodulation

Week 9 ASK Modulation and Demodation

Week 10 FSK Modulation and Demodulation

Week 11 PSK Modulation and Demodulation

Week 12 Lab Test2

97




Week 13 Lab Quiz
Week 14 Project Presentation and Viva
ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
CO1 P2,C3
Lab participation 20% CO2 C4
and Report CO3 P1
CO4 P3, A2
Continuous Cco1 P2,C3
Assesment
0 0 CO2 C4
(40%) Labtestl, Labtest? 30% CO3 P1
CO4 P3, A2
Project and 25% co4 P3, A2
Presentation
CO1 P2,C3
: CO2 C4
Lab Quiz CO3 p1
CO4 P3, A2
Total Marks 100%
(CO= Course Outcome, C= Cognitive Domain, P= Psychomotor Domain=zfAffective Domain)
TEXT AND REFERENCE BOOKS
1. Modern Digital & Analog Communication SysterB. P. Lathi; Oxford University Press.
2. Communication SysteinSimon Haykin; John Wiley & Sons, Inc.

***Details of program outcome and grading policy are attached as Annex A and Annex B

5.1.21. EECE 311: Digital Signal Processinp
Level-3 Term-Il (Fall)

COURSE INFORMATION

Course Code |: EECE 311 Contact Hours :3.00
Course Title |: Digital Signal Processing Credit Hours :3.00

PRE-REQUISITE

Course Code: EEGBO1
Course title: Continuous Signals and Linear System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize the stuehts with the basics of digital signal processing like analog to (
conversion and vicegersa, sampling, quantization, aliasing etc. Understanding and an
capacity development of LTI systems with difference equation in time domain.
converant with Z transform and its applications and learn to analyze DT signal and sys
frequency domain. Utilizing the knowledge in solving complex analytical practical prg
related to digital signals processing like digital filter design. In thisrssgutherefore, th
students will learn the necessity and scope of DSP in various systems and how tg
relevant tools and techniques for processing of digital signals and implementing digital s

OBJECTIVE

1. Be able to deliver fundamental kmledge on discrete time signals and systems,
classification, core properties, representation and conversion of analog signal to digit
with discussion on problem of aliasing.
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2. Be able to apprise the students with characteristics, respmasstate of LTI systems
varying conditions.

3. Be able to familiarize the students witkhirAnsform, inverse Zransform and analysis of L
systems.

4. Be able to apprise the students with frequency domain analysis of discrete time sig
systens to explore engineering problems.

5. Be able to impart in depth knowledge to enable students to design digital filters.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl oo Assessmel
No. Course Outcome PO Taxonomy CP | CA |KP Methods
Be able tounderstand different
col S|gnals. and systems, thelr bf PO1 co 23 T.F
properties, representation
conversion.
Be able to determine/computg :
convolution sum and FIR and | T, Mid
CO2 : . PO1 C3, P3 Term
systems solving from differen 2,3
: Exam
equation.
Be able toanalyze discrete tim| .
co3 signals and stterlns Witr: - PO3 ca P3| 1 5 '\él)?a-lr;]er?
transforms,DTFS, DTFT, DFT a ' L
ASG
FFT.
To be able talesignFIR and IIR
filters adopting various techniqy C6, A2, 4 F,
co4 to solve real life engineeril PO2 P4 L2426 PR/ASG
problems

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction to digital signal processing (DSP):Discretetime signals and systems, analo
digital conversion, impulse response, finite impulse response (FIR) and infinite i
response (IIR) of discretitme systems, difference equation, convolution, transient and

state reponse.

Discrete transformations: Discrete Fourier series, discréime Fourier series, discrete Fou
transform (DFT) and properties, fast Fourier transform (FFT), inverse fast Fourier transfg
Z transformation: Properties, transfer function, polasd zeros and inverse Z transform.
Correlation: Circular convolution, autgorrelation and cross correlation.

Digital Filters: FIR filterslinear phase filters, specifications, design using window, optim:
frequency sampling methods, IIR filtefsspecifications, design using impulse invariant;
linear Z transformation, leasjuare methods and finite precision effects.

CO-PO MAPPING

No. Course Learning Outcome

PROGRAM OUTCOMES (PO)
1123|4567 8| 9]10] 11]12

Be able tounderstand different
signals and systems, their ba
properties, representation ¢
conversion.

Be able todetermine/compute
convolution sum and solution
co2 FIR and IIR systems fro 3

solving difference equation.
CO3 |Be able toanalyzediscretetime 3

COo1
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signals and systems with -
transforms,DTFS, DTFT, DH

and FFT.
To be able talesignFIR and IIR
filters adopting variou

co4 techniques to solve real |

engineering problems.
(Numerical method used for mapping which cates 3 as high, 2 as medium and 1 as low
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
StudentCentred Learning -
Self-Directed Larning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discugs, Cooperative and Collaborative Method, Problem Based Method
COURSE SCHEDULE

Week 1 Introduction to Discrete Time Signals and Systems
Class 1 |Basic elements of a digital signal processing system
Class 2 |Advantages and (Application) ofgital signals and classification of signg
Class 3 |Continuous and discrete time sinusoidal signals

Week 2 Discrete Time Signals & Systems
Class 4 [Sampling of analog signals and sampling theorem
Class 5 |Quantization of continuous amplitude andusioidal signals CT1
Class 6 |Coding of quantized samples and digital to analog conversion
Week 3 Discrete Time Signals & Systems (Contd.)
Class 7 |Elementary discrete time signals, classification and manipulation of di
time signals

Class 8 |Input-output description of systems and block diagram representationg
discrete time systems
Class 9 |Resolution of a discrete time signal into impulses

Week 4 Discrete Time Signals & Systems and Correlation (Contd.)
Class 10 |Response of LTI systents arbitrary inputs: the convolution sum
Class 11 |Solution of linear constant coefficient difference equations CT2
Class 12 |Crosscorrelation sequences

Week 5 Correlation and Z-transformation (Contd.)
Class 13 |Autocorrelation sequences
Class 14 |Z-transform: direct and inverse
Class 15 |Properties of Zransform

Week 6 Z-transformation (Contd.)
Class 16 |Rational Ztransforms: Poles and zeros
Class 17 |Pole location and time domain behavior for causal signals
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Class 18 [The system function of anear timeinvariant system
Week 7 Z-transformation (Contd.)
Class 19 [Inversion of Ztransform by power series expansion
Class 20 |Inversion of Ztransform by partial fraction expansion
Class 21 |Solving of mathematical problems regaglinversion of Ztransform

Week 8 Discrete Transformations
Class 22 |Frequency analysis of continuous time signals '
Class 23 |Frequency analysis of discrete time signals Mid
Class 24 |Fourier series and power density spectrum of periodic signals Term
Week 9 Discrete Transformations (Contd.)

Class 25 |Fourier transform and energy density spectrum of aperiodic signals

Class 26 |Properties of the Fourier transform for discrete time signals

Class 27 |ldeal sampling of continuous time signals
Week 1( Discrete Transformations (Contd.)

Class 28 |ldeal reconstruction of continuous time signals

Class 29 |Discrete time processing of continuous time signals

Class 30 [The Discrete Fourier Transform (DFT)
Week 11 Discrete Transformations (Contd.)

Class 31 |Periodicity, linearity and symmetry properties of DFT CT4

Class 32 |Circular convolution

Class 33 |Efficient computation of the DFT: FFT algorithinverse FFT
Week 12 Digital Filters

Class 34 |Implementations of FFT algorithm

Class 35 [Introductian of digital filters: FIR and IIR filters

Class 36 |Characteristics of digital filters

Week 13 Digital Filters (Contd.)

Class 37 |Designing of FIR filters with window method

Class 38 |Designing of FIR filters with optimal method

Class 39 |Designingof FIR filters with Frequency Sampling method
Week 14 Digital Filters (Contd.)

Class 40 |Designing of IIR filters with blinear Ztransform method

Class 41 |Designing of IIR filters with Least Square method

Class 42 |Review Class.

ASSESSMENT STRATEGY
. co BloomGs
Components Grading Taxonomy
Class Test/ 20% CO1, CO2 C2,C3, P3
Continuous Assignment 13 CO3 C4, P3
Assessment| Class Participation 5% CO3 C4, P3
(40%) Class Attendance 5% - -
Mid term 10% CO 2, CO3 C3,C4, P3
: CO1CO3 C2 C4,P3
Final Exam 60% coa C6.A2 P4
Total Marks 100%

(CO =Course Outcome, C= Cognitive Domain, P= Psychomotor Domain, A= Affective Domain)

TEXT AND REFERENCE BOOKS

1. Digital Signal Processing: Principles, Algorithms and Applicatimis G. Poakis,
Dimitris K Manolakis; Pearson Education.
2. Digital Signal Processirigemmanuel C. Ifeadr & Barrie w. Jervis; Addision,

***Details of program outcome and grading policy are attached as Annex A and Annex B
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5.1.22. EECE 312: Digital Signal Pocessingl Laboratory
Level-3 Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 312 Contact Hours |: 3.00
Course Title |: Digital Signal ProcessingLaboratory Credit Hours |1 1.50

PRE-REQUISITE

Course Code: EECE 311
Course Title: Digital Signal Bcessing |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the analyze the fundamental properties of different types of sig
signals for real life application using MATLAB simulation tool. It is taggketo provide a bag
foundation for designing communication systems using hardware and computer aided to

OBJECTIVE

1. To impart the students-atepth knowledge about the basic concepts of signals and s
and their interconnections in a simpledameasyto-understand manner through differ
mathematical operations like folding, shifting, scaling, convolutions, etc. using MATLAB

2. To familiarize the students to determine the transfer function and predict frequency r
of discretetime systemsy applying various techniques liket@ansform, DFT and FFT usi
MATLAB

3. To impart the basic knowledge of design and compose digital IR and FIR filters usir
approximation theory, for optimal cost.

4. Be familiarize the students to develop ieegring design and report writing skills with

help of project work.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o cplca lkp Assessmer

No. Course Outcomes PO Taxonomy Methods

To acquire basic knowledge
generation of different sigral anc
CO1 |convert analog signal into digil PO1 P1 11|57 R QLT
signals and viceersa for real lif|
applications.

=

To explain frequency response of
systems using frequen
transformation technique, DFT, DI PO5
FFT or DIT-FFT algorithm, windoy
techngues and visualization usi
MATLAB,;

CO2 P2 1 6|R,Q,LT

To follow the design procedures
FIR and IIR filters for evaluating i
performance along with noi
reduction technique of compl
communication channel in real |
application.

CO3 PO12 P3 31246 R, Q,LT

To perform as a group member |
CO4 |assist others during group proje PO10 A4 PR, Pr
and presentations.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)
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COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢

learned in EECE 311 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

Course Outcome

PROGRAM OUTCOMES (PO)

1 2 3 4 516 (78 |9 |10

11

12

CO1

To acquire basic knowledge
generation of different signals 8
convert analog signal into digi
signals and viceersa for real lify
applications.

3

CO2

To explain fequency response of 1
systems using frequen
transformation technique, DFT, DI
FFT or DIT-FFT algorithm, windoy
techniques and visualization us
MATLAB;

CO3

To follow the design procedures
FIR and IIR filters for evaluating i
perfamance along with  noig
reduction technique of compl
communication channel in real |
application.

CO4

To perform as a group member i
assist others during group proje

and presentations.

3

(Numerical method used for mapg which indicates 3 as high, 2 as medium and 1 as low
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 27
Lecture: 9
Experiment: 18
Self-Directed Leaning 51
Preparation of Lab Reports 9
Preparation of Lafbest 10
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 18
Formal Assessment: 4
Continuous Assessment 3
Final Quiz 1
Total 82

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionofigrative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Week 1 To represent basic signike: Unit Impulse, Ramp, Unit Step and Exponen
and generation of discrete sine and cosine signals with given sampling fre
by MATLAB.

Week 2 To covert an analog signal into digital signal and wieesa to calculate th
guantization error usinglATLAB.

103



Week 3 To develop a MATLAB program to perform cressrrelation, autecorrelation
and circular convolution of two sequence.

Week 4 To write an MATLAB program to find discrete Fourier transform and Inv
discrete Fourier transform.

Week 5 To compute DFT and IDFT by DFFFT and DIFFFT methods of a give
sequence using MATLAB.
Week 6 To determine #ransform froma given transfer function and its ROC usi
MATLAB.

Week 7 Lab Quizl

Week 8 To write a MATLAB program for low pass, high pass drahd pass filter usin
Butterworth approximation.

Week 9 To design analog filters (Low pass, high pass, band pass and band stg
(Low pass, high pass, band pass and band stop) and FIR filters (W
Technique) using MATLAB
Week 10 | To write a progam to remove Salt & paper type noise from a given image
change the colour of specific part of given image.
Week 11 | Practice

Week 12 | Lab Test

Week 13 | Lab Quiz2

Week 14 | Project Presentation

ASSESSMENT STRATEGY

Components Grading CO Bl o o mdmsomyl

CO1 P1

Lab participation and Repo| 25% CO?2 P2

Continuous co3 P3

Assessmeni Co1 Pl

(70%) Lab Test 30% CO2 P2

CO3 P3

Project and Presentation 15% CO4 A4

CO1 P1

Lab Quiz 30% CO?2 P2

CO 3 P3

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEXT & REFERENCE BOOKS

1. Digital Signal Processing: Principles, Algorithms and ApplicatioRsoakis & Manolakis.
2. Digital Signal Processing using MATLABINngle & Proakis.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.23. EECE 313: Electrical Measurement, Instrumentation and Sensors
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code: EECE 313 Contact Hourg: 3.00
Course Title|: Electrical Measurement, Instrumentation and SengCredit Hours |: 3.00

PRE-REQUISITE

Course Code: EECE 101, EECE 105, EECE 201 and EECE 207
Course Title: Electrical Circuits |, Electrical Circuits I, Electronics | and Electsolhic

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

To familiarize with a general measurement system; from the study of measurement ¢
with the help of various tools and sensory devices, conditioning/ converting thebttae(
to a suitable format and finally making use of that suitable data for real life applicatig
relate to the recent measurement techniques used in industry and researches.

OBJECTIVE

1. To impart the knowledge of the basics of electrical andtreleic measurement syst
components along with different methods of measurement.

2. To develop the ability to analyze typical measurement data obtained and de
performance metrics.

3. To divulge about prevailing measurement tools and techniquedén to develop the abil
to improvise and handle measurements in a relatively new experimental scenario.

4. To familiarize with the measurement methods and tools used in the industry amutdq
research facilities around the world.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin¢ Bl o o cPcAlkp Assessmer|

No. Course Outcomes PO Taxonomy| Methods

Be able to define the basics ¢

electrical and electronic measuren

CO1 |equipment and explain their PO1 C2 T, F
o X ) 1,3

characteristics along with differ¢

types of methosl of measurement.

Be adept inanalysing measureme
data and information with the help T, Mid
CO2 |study, design, and implementation PO4 Cc4 1 3| Term
performance analysis of measuren Exam, F
systems.

Be competnt in evaluating,
debugging and improving the operati PO3 c5 AR Mid Term
of a measurement system apply to Exam, F

new, unexpected situations.

CO3

Be able tcestimatethe crucial part th
measurement plays in industrial
scientific activitiesand to be familig
with  criteria for. sensors a PO1 co Pr /ASG
transducers selection andselec 2,3
appropriate measurement methodsg
engineering tasks and scient
researches.

CO4

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Applications, functional elements of a measurement system and classifica
instruments.

Measurement of electrical quanities: Current and voltage, power and energy measurem
Current and potential transformer.

Transducers: Mechanical, electrical and optical. Measurement of@lectrical quantities:
Temperature, pressure, flow, level, strain, force and torque.

Basic eements of dc and ac signal conditioningnstrumentation amplifier, noise and sou
of noise, noise elimination compensation, function generation and linearization, A/D an(
converters, sample and hold circuits.

Data Transmission and Telemetry Methods of data transmission, dc/ac telemetry systen
digital data transmission. Recording and display devices. Data acquisition system and

105



microprocessor applications in instrumentation.

CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome 11213 1415 16 [7 18 19 [10

11|12

Be able tadefine the basics of electrical a
CO/electronic measurement equipment

1 |explain their characteristics along w
different types of methods of measureme

Be adept inanalysing measurement ds
and infornation with the help of stud
design,
performance analysis of measuren
systems.

and implementation g 2

Be competent irevaluating, debugging an
improving the operation of a measuren 3
system taapply new unexpected situation

Be able toestimate the crucial part ths
measurement plays in industrial
CO|scientific activities to be familiar wi
4 |criteria for sensors transducers selec
selectappropriate measurement method
engineering tasks and scientific rasdes.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning
Lecture 42
Practical /Tutorial / Studio -
StudentCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Measurement System and Instrumentation

Class 1

Introduction on Measurement System.

Class 2

Basic requirements, significance and methods of measurement.

Class 3

Functional elements of a generalized measurement systen
classification of instruments.

Week 2

Measurement Tools : Analog Meters

Class 4

Gal vanometer: D6 Ar s octiom aand opeyafing
principle.

Class 5

Galvanometer: Torque equation, Dynamic behaviour and equati
motion in various damping conditions.

Class 6

Performance metrics: Sensitivities and damping conditions.

CT1
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Week 3

Measurement Tools : Analog Meters

Class 7

Analog meters: PMMC meter, Its construction and operating princif

Class 8

Voltage and Current measurements: Rectifier based AC meter;
range meters.

Instrument transformers:
considerations etc.

Introduction, uses, advantages, ¢

Class 9

Power measurement: Electrodynamometer type meter move
Energy measurement: Induction type meters. A brief overview on §
Energy Meter.

Week 4

Measurement Tools: Electronic Devices Integration

Class 10

Power Factor meters: Familiartzan with the DSP chip for electric
guantity measurement.

Class 11

Electronic Analog meters: Use of electronic components (transistg
amp etc.) for better measurement systems, Energy metering ICs
overview)

Class 12

Chronological developmérf measurement tools (meters) and gray
development in measurement methods.

Week 5

Electrical Transducers : Basics and Working Principle

Class 13

Transducers: Introduction, advantage of using Electrical Transduce

Class 14

Resistance, Inductaa and Capacitive transducer.

Class 15

Hall effect transducer and Optical transducer.

Week 6

Transducers : Spatial Variable Measurement

Class 16

Distance and Level measuremenhime of Flight method.

Class 17

Anemometer, Ultrasonic and Turbine Flimeter, Electromagnet
Flowmeter.

Class 18

Tilt and Proximity sensing application in Robotics.

CT2

Week 7

Transducers : Thermal and Mechanical Variable Measurement

Class 19

Thermocouple, Resistance Temperature Detector and Thermistor.

Class 20

Thermal Imaging Applications in heat signature detection, night vis
and warfare.

Class 21

Measurement of Strain, Force (piezoelectric sensors) and Torque.

Week 8

Transducers : Radiation and Wireless Instrumentation

Class 22

Radioactivity and Dosnetry measurement.

Class 23

Wireless Sensing Node hardware and Technology.

Class 24

Remotely located Autonomous sensors and transdugeveger issues

Week 9

Error Analysis

Class 25

Typical errors in measurement methods and data obtained
transdicers and meters.

Class 26

Practical design issues in electrical quantity measurement: Lo
effect and linearity between input and output of measurement sy
accuracy and precision.

Class 27

Statistical analysis of errors and deviations, perfowweametrics of th
measurement tools.

Mid
Term

Week 10

Noise Performance Analysis

Class 28

Noise in a measurement system:. Typical source of noise
measurement system.

Class 29

Types of noise in measurement systdafectromagnetic Interferenc
Inducive and Capacitive coupling.

Class 30

Techniques for compensation of noise: Shielding, Filtering and Grg
isolation.

Week 11

Measurement Data/Signal Conditioning

Class 31

Overview of data/signal conditioning: Noise elimination ¢

CT3
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compensation, Amigication, Linearization.
Class 32 |Isolation of the output from the input: Buffering and Impedg
matching.
Class 33 |Protection of the measurement devices from high current/voltage ¢
Zener regulator, Optsolator, Fuse etc.
Week 12 Measurement Data/Signal Conditioning

Class 34 |Different methods in use:\B and DA conversion for suitable outp
devices and data acquisition.
Class 35 |A\D converters: Basics, technigugmrallel/flash, single slope (ramj
successive approximation, sampiteldnold circuit implementations.
Class 36 |D\A converters: Basics, Practical Circuitgeighted resistor and ladd
type. Performance characteristics abfand DA systems.
Week 13 Data Transmission, Telemetry and Data Presentation
Class 37 |Data Acqusition and Distribution system: Microprocessor &
embedded system applications.
Class 38 |Telemetry: Current, Voltage and Frequency telemetry. Telemetry ir
Application in biomedical and space applications.
Class 39 |Various types of useend disphy devices and their interfacing w
sensors and signal conditioning elements.

Week 14 Practical Measurement System Familiarization
Class 40 |Different practical measurement system network ana
(1):Elementary systems
Class 41 |Different practicaimeasurement system analysis (2):Elaborate syste
Class 42 |Review Class

ASSESSMENT STRATEGY

Components Grading CcoO Bloom's Taxonomy

CO1 C2

Class Test/ Assignmentd| 20% CO2 C4

Continuous CO4 C2

Assessment Class Participation 5% CO4 C2

(40%) Class Attendance 5% - -
: CO2 C4
0,

Mid term 10% CO3 CE

CO1 C2

Final Exam 60% CO2 C4

CO3 C5

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Doma
TEXT AND REFERENCE BOOKS

1.6A Ceuirms El ectrical and El ectronic Mea
Sawhney, 19th Revised Edition, Publisher: Dhanpat Rai and Sons, Delhi

26 El ectronic I nstruments and | nstrument
PrenticeHall of India

36Modern Electronic I nstrumentation angd

W. D. Cooper, @1990 by Prentittall Inc.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.24. EECE 314: Electrical Measugment, Instrumentation and Sensors Laboratory
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Cod¢: EECE 314 Contact Hours|: 3.00
Course Title|: Electrical Measurement, Instrumentation and SensCredit Hours |: 1.50
Laboratory

PRE-REQUISITE

Couse Code: EECE 313.
Course Title: Electrical Measurement, Instrumentation and Sensors

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with practical approach of measuring electrical and
parametes. It is also targeted to perform some of the signal conditioning technique
ADC/DAC). It is designed to teach the students how to adapt measurement devid
environmental variation and change of range of the measured. Finally, this coursesce
project that may have real life applications, and students will develop communicatic
engaging in different group activities.

OBJECTIVE

1. To provide the students hand on experience on measurement techniques and signal cong
that ardaught in theory.

2. To enable the students to adapt the measurement processes with variation of r
environment.

3. To develop communication skill of the students by engaging them with various group acti
4. To introduce the students witmadern engineering tool (Proteus) that has wide applicat
industrial fields, and keep them in touch of MATLAB practice.

5. To enhance project and finance management skill of the students.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes Corresgndlng Tgior?or%y CP|CA |KP Aas;izrgser
Be able tomeasuredifferent electricg T, Mid
CO1lland nonelectrical parameters P4 1 3| Term,
assemblingmeasurement circuits. PO9 ASG, F
Achieve ability to calibrate T, Mid
CO2|measurement equipmentnd explain P5 1 6| Term, F,
their accuracy and precision. PO5 ASG
Be adept tachangeexperimental setuj T, Mid
CO3|in order to vary its range anddapt P6 |1,2 5| Term,
with environmental variation. PO9 ASG, F
Be able to construct realfd project T, Mid
CO4|independently and verify for real wo A5, P7 12,32,3/ 8| Term, F,
application to achieve litfong learning PO12 ASG

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PR
Project; Qi Quiz; ASGT Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 313 using different hardware equipment and simulattorasaf

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3]4]5]6]7]8]9]10]11] 12

No. Course Outcome
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COo1

Be able tameasuredifferent electrical an
nonelectrical parameters bgssembling
measurement circuits.

CO2

Achieve ability tocalibrate measwemen
equipment anekxplain their accuracy ar
precision.

CO3

Be adept tachangeexperimental setups
order to vary its range anddapt with
environmental variation.

CO4

Be able to construct real life proj
independently ad verify for real worlg

3

application to achieve liflong learning.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activés Engagement (hourg
Faceto-Face Learning
Lecture 10
Experiment 20
Self-Directed Learning
Preparation of Lab Reports 20
Preparation of Lalbest 4
Preparation of Quiz 5
Preparation of Presentation 5
Engagement in Group Projects 20
Formal Assessment
Continuous Assessment 5
Final Quiz 1
Total 90

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 |Measurenent of Medium Resistance Using Wheatstone Bridge, Low Resi
Using Kelvin Double Bridge and Simulation in Proteus.

Week 2 |Range Extension of Ammeter and Voltmeter and Demonstration of Loading E

Week 3 |Measurement of Power by 2 Wattmeter Methand Energy Metering IC a
Simulation in Proteus.

Week 4 |Active Low-pass Butterworth Filter Design and Simulation in Proteus
MATLAB.

Week 5 |Lab TestO1

Week 6 |Measurement of Capacitance Using 555 Timer IC and Simulation in Proteus.

Week 7 |Measirement of SeH nduct ance by Maxwell 6s C
in Proteus.

Week 8 |Inductive Displacement Sensor (LVDT) and Ultrasonic Displacement S
Interfaced with Arduino: Simulation in Proteus and Implementation.

Week 9 |Touch and Posbn Sensor Using Capacitive Transducer: Simulation in Protey
Implementation.

Week 10 |Implementation of Resistance Temperature Detector (RTD) to Measure Tem
and Simulation in Proteus.

Week 11 |Implementation of an -8it Analog to Digital (A/D) Converter and Simulation
Proteus.

Week 12 |Lab Test2

Week 13 |Project Submission and Presentation
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|Week 14 [Lab Quiz |

ASSESSMENT STRATEGY

Components Grading CO |Bloom& Taxonomy

CO1 P4

Lab patrticipation and Repor{ 20% CO 2 P5

CO3 P6

Continuous COo1 P4

Assessment (40% Lab testl, Lab tes®2 30% CO?2 P5

CO3 P6

Project and Presentation 25% CO4 A5, P7

CO1 P4

Lab Quiz 25% CO 2 P5

CO 3 P6

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = PsychometDomain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. A Course in Electrical and Electronic Measurements and Instrument&idg. Sawhney
2. Measurenent and Instrumentation Princiglédlan Morris (3rd Ed.)

***Detalls of program outcome and grading policy are attached as Annex A and Annex B.

5.1.25. EECE 315: Electrical Properties of Material
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Cde [: EECE 315 Contact Hours :3.00
Course Title |: Electrical Properties of Material Credit Hours :3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To provide the student an excellent opportunity to peeplaemselves for advanced study
variety of different areas of solidstate engineering and material science: metals, semico
superconductors, optical, magnetic and amorphous materials. This course is meant to
background needed to wrdtand the physics of device operations and also prepare stud
advanced courses in solid state and quantum electronics.

OBJECTIVE

1. Be able to familiarize with atomic structuypeoperty relationships and engineering
materials to perform well ia specific electrical application.

2. Be able to introduce basic concepts of quantum physics to analyze dynamics of par
electron and photon.

3. Be able to stress the importance of magnetic materials, their properties and applic
electrical enmeering.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o Assessmen
No. Course Outcomes PO Taxonomy CP|CA| KP Methods
Acquiring ability toinfer the physic
of electron theoryatomic structure ASG’ T,
Co1 : PO1 C2 1 3 | Mid Term
atomic bonds, crystal structu
Exam, F
crystal geomiey and crystal defec
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and its application to a broad rar
of materials.

Achieving capability toanalyze the
modern physical principl¢
underlying electrical conduction &
magnetism in a range of materials

T, Mid
PO1 C4 2 Term
Exam, F

CO2

Becoming adept in solving
Schr°dinger s
one/twedimensional potenti
barrier problem and applying t
concept to design semicondud
devices.

CO3 PO3 C3 3 2 |ASG, PRF

Getting indepth knowledge 1
interpret the physics of magnel
phase transitions a
superconductivity.

CO4 PO1 C5 3 T, F

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

1. Crystal structures: Types of crystals, lattice and basis, Bravais lattice and Miller indices.
2. Classical theory of electrical and thermal conductionScattering, mobility and resistivity,
temperature dependence of metal resistivity, Matlsiee n 6 s r ul e, Hal |l ef
3. Introduction to quantum mechanicsWave nature of el ectrol
dimensional qguantum problemmfinite quantum well, potential step and potential barrier;
Hei s en b er gypinsipleeamdguantimeboxn t

4. Band theory of solids:Band theory from molecular orbital, Bloch theorem, KrelRgnny
model, effective mass, densiy-states.

5. Carrier statistics: Maxwell-Boltzmann and FerrDirac distributions, Fermi energy.

6. Modern theory of metals: Determination of Fermi energy and average energy of electror|
classical and quantum mechanical calculation of specific heat.

7. Dielectric properties of materials: Dielectric constant, polarizatierElectronic, ionic and
orientational; internal &ld, Clausiugviosotti equation, spontaneous polarization, frequency
dependence of dielectric constant, dielectric loss and piezoelectricity.

8. Magnetic properties of materials:Magnetic moment, magnetization and relative permittiv
different types of magtic materials, origin of ferromagnetism and magnetic domains.
9. Introduction to superconductivity: Zero resistance and Meissner effect, Type | and Type
superconductors and critical current density.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112|3]4[5]|]6|/7]8]9]10]| 11 |12

No. Course Outcome

Acquiring ability to infer the
physicsof electron theoryatomic
structure, atomic bonds, cryst
structure, crystal geometry ai
crystal defects and its applicati
to a broad range of materials.
Achieving capability taanalyzethe
modern physical principle
CO2 | underlying electrical conductio| 3
and magnetism in a range
materials.

CO3 | Becoming adept in solving 2

CO1
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Schr°dinger 6s
one/twaedimensional potentig
barrier problem andapplying the
concept to design semiconduci
devices.

Getting indepth knowledge t
interpret the physics of magneti
phase transitions ar
superconductivity.

CcO4

(Numerical method used for mapping which indicates 3 as highpiedium and 1 as low lev

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StudentCentred Learning -
Self-Directed Learning
Non-faceto-facelearning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
) 2
Continuous Assessment
: . 3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Methdeoblem Based Method

COURSE SCHEDULE

Week 1 Crystal structures

Class 1 |Types of crystals, lattice and basis

Class 2 |Types of crystals, lattice and basis

Class 3 |Types of crystals, lattice and basis,

Week 2 Crystal structures

Class 4

Bravais lattice and Miller indices

Class 5

Bravais lattice and Miller indices

Class 6

Bravais lattice and Miller indices

Week 3

Classical theory of electrical and thermal conduction

Class 7

Scattering

Class 8

Mobility and resistivity

Class 9

Mobility and resistivity

CT1

Week 4

Classical theory of electrical and thermal conduction

Class 10

Temperature dependence of met

Class 11

NAY | O

Temperature dependence of met

Class 12

Hall effect and thermal conductivity.

Week 5

Introduction to quantum mechanics

Class 13

Wave nature of electrons

Class 14

Wave nature of electrons

Class 15

Hei senbergsés uncertainty pri.nr

Week 6

Introduction to quantum mechanics

Class 16

Schrodiger 6s equati on

Class 17

Schrodingerd6s equation

Class 18

Potential step and potential barrier, @hmensional quantum problen

Mid-tem
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- infinite quantum well

Week 7 Introduction to quantum mechanics

Class 19 |Onedimensional quantum problemfinite quantum well

Class 20 |Quantum box

Class 21 |Quantum box

Week 8 Band theory of solids

Class 22 |Band theory from molecular orbital

Class 23 [Band theory from molecular orbital

Class 24 |Density-of-states

Week 9 Band theory of solids

Class 25 |Bloch Theorem

Class 26 |Kronig-Penny model

Class 27 |Kronig-Penny model, effective mass

Week 10 Carrier statistics

Class 28 |Maxwell-Boltzmann and FernDirac distributions, Fermi energy
Class 29 |Determination of Fermi energy and average energyeatr@ns
Class 30 |Classical and quantum mechanical calculation of specific heat
Week 11 Dielectric properties of materials

Class 31 |Dielectric constant, polarizatiorElectronics

Class 32 |lonic and orientational, internal field

Class 33 |Clausus-Mosotti equation

Week 12 Dielectric properties of materials

Class 34 |Spontaneous polarization

Class 35 |Frequency dependence of dielectric constant

Class 36 |Dielectric loss and piezoelectricity

Week 13 Magnetic properties of materials

Class37 |Magnetic moment, magnetization and relative permittivity
Class 38 |Different types of magnetic materials, origin of ferromagnetism ang
magnetic domains.

Class 39 Introduction to superconductivity

Class 39 |Zero resistance and Meissner effect

Week14 Introduction to superconductivity

Class 40 |Zero resistance and Meissner effect

Class 41 |Type | and Type Il superconductors and critical current density.
Class42 St udent s6 Presentation on sel e

CT3

CT 4

ASSESSMENT STRATEGY

Components Grading CO Bl oomés T
CO-1 C2
20% CO-2 C4
CO4 C5
Class Participation] 5% CO1, CO3 A2
Class Attendance 5% - -
Mid term 10% CO 1, CO2 C2,C4
. CO1,CO2 C2,C4
Final Exam 60% CO3, CO4 C3 C5
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

Class Test/

Continuous| Assignment 43

Assessmen
(40%)

TEXT AND REFERENCE BOOKS

1. Principles of Electrical Engineering Materials and DevicesO. Kasap; Irwin McGrawHill,
2. Electical Engineering Materidl A. J. Dekker; Prentice Hall of India Private Ltd.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.26. EECE 317: VLSI |
Level-3 Term-II (Fall)

COURSE INFORMATION

Course Code|: EECE 317 Contact Hours :3.00
Course Ttle |: VLSI | Credit Hours :3.00

PRE-REQUISITE

EECE201- Electronics |, EECE03-Digital Electronics

CURRICULUM STRUCTURE
Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize the students with the stepsfafrication, techniques to implement any arbit
logic function in different circuit families. This course is also designed to teach the stude
to calculate edge times, delay and power of MOS circuits, how to draw stick diagr
layouts maintaiing the weHlestablished design rules. Principles of Subsystems, Memory
ALU and Adders and Amplifiers are taught that are widely required in electronics industr
OBJECTIVE

1. To teach the elementary Fabrication steps and working principldfefedfit circuit familie
to implement logic functions.

2. To familiarize students with edge times, delay and power calculation of MOS circuits.
3. To impart the knowledge of Layout, Design Rules of Layout to the students.

4. To develop Subsystems andeMory Cell design skills of the students and engage th
using modern engineering tools, e.g. Cadence, Proteus and Quartus.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin Bl o o Assessmel
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be ale to interpret the steps ¢ .
Fabrication, implement any logic T, Mid
COL finction using NMOS, CMOS a| POl 3 1,3 Term,
o . ASG, F
other circuit families.
Be able tocomprehend non ideg
characteristics of MOS devices : T, Mid
CO2 |apply this knowledge in analysg C3 1,2| Term, F,
performances of amplifiers and lo PO1 1 ASG
gates.
Be adept tawompute power and delg T Mid
of MOS circuits anddesign MOS !
COo3 | . . C6 2| Term,
circuits for desired power del PO1 1
ASG, F
performance.
Be adroi to draw Stick Diagram an
Layout maintaining the lambeaase T, F, ASG
co4 Design Rules, design Subsystem PO3 €3, P7 12| 1 5 Pr
Memory Cells.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGT Assignment; Pt Presentation; RReport; F Final Exam)
COURSE CONTENT

VLS| technology: Top down design approach, technology trends and design
Review of MOS transistor theory: Threshold voltage, body effect;M equations an
characterigcs, latchup problems, NMOS inverter, CMOS inverter, passsistor an
transmission gates.

CMOS circuit characteristics and performance estimation:Resistance, capacitance, rise
fall times, delay, gate transistor sizing and power consumption.

CMOS circuit and logic design:Layout design rules and physical design of simple logic ¢
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CMOS subsystem design: Adders, multiplier and memory system, arithmetic logi
Programmable logic arrays. 1/0 systems. VLSI testing.

CO-PO MAPPING

No. Course Otcome

PROGRAM OUTCOMES (PO)

3145|678 ]9]10]11]12

Be able to interpret the steps
Fabrication, implement any logidg
function using NMOS, CMOS and ot}
circuit families.

COo1

Be able to comprehend non ided
characteristics of MO devices an
CO2 |apply this knowledge in analysir 3
performances of amplifiers and lof
gates.

Be adept tocompute power and delg
of MOS circuits and design MOS
circuits for desired power del
performance.

CO3

Be adroit todraw Stick Diagram an
Layout maintaining the lambeaase(
Design Rules,design Subsystems ai
Memory Cells.

CO4

of matching)

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I

TEACHING LEARNING STRATE GY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StudentCentred Learning -
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
. 2
Continuous Assessment
: e 3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Class 1 |Brief History

Class 2 Approaches

Integrated Circuits Trends, Choice of Technology and Various Design

CT1

Class 3

nMOS Fabrication & CMOS Fabrication

Week 2

Class 4 |Thermal Aspects of Processing

Class 5 |BiCMOS technolog

Class 6 |Production of Ebeam Masks
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Week 3

Class 7

MOS Capacitor

Class 8

MOS Device Design Equations

Class 9

MOS Transconductance

Week 4

Class 10

Nonlinear Behavior of MOS Device, Mobility Degradatdelocity Saturation

Classl1

Channel Length Modulation, Threshold Voltage Effect

Class 12

Leakage, Pass Transistor and Pass Gate

Week 5

Class 13

MOS Layers

Class 14

Stick Diagrams

Class 15

Design Rules and Layout, Examples & Summary

Week 6

Class 16

LambdaBased Degn and Other Rules

Class 17

Layout Diagrams

Class 18

Basic Physical Design of Simple Logic Gates

CT2

Week 7

Class 19

MOS Biasing

Class 20

CS Stage with Diode Connected Load

Class 21

MOS Device as Current Source

Week 8

Class 22

CS Stage with CurrerBource Load

Class 23

CS Stage with Degeneration

Class 24

Source Follower (CommeBrain), CommorGate Stage

Week 9

Class 25

Architectural Issues

Class 26

Switch Logic, Pull up and Pull down Network

Class 27

Gate Logic, Compaud Logic

Mid
Term

Week 10

Class 28

Clocked Circuits

Class 29

ALU Subsystem, Adders, Multipliers, Memory Arrays

Class 30

Examples & Summary

Week 11

Class 31

DC Response for Resistive load, Saturated Load, and Linear Load In

Class 32

DC Response of CMOS Inverter, NAND, NOR

Class 33

Noise Margin and Beta Ratio Effects

Week 12

Class 34

Transient Response and Delay Estimation

Class 35

Elmore Delay and Delay Estimation Using Elmore Delay

Class 36

Examples & Summary

CT3

Week 13

Class 37

Power in Circuit Elements

Class 38

Switching Power

Class 39

Power Dissipation Sources

Week 14

Class 40

Dynamic Power and Dynamic Power Reduction

Class 41

Activity Factor Estimation

Class 42

Stack Effect and Power Gating, Examples @r8nary

ASSESSMENT STRATEGY

Components Grading CO

Bl oomo6s

T

Continuous|

Class Test/ Assignment3d 20% CO1 C3
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Assessmen| CO 2 C3
(40%) CO 3 C6
CO 4 C3, P7
Class Participation 5% CO4 C3, P7
Class Attendance 5% - -
CO1 C3
Mid term 10% CO 2 C3
CO 3 C6
CO 4 C3, P7
CO1 C3
CO 2 C3
Final Exam 60% CO 3 C6
CO 4 C3, P7
CO5 C6, P7
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domaif
TEXT AND REFERE NCE BOOKS
1. Basic VLSI Design by Douglas A. Pucknell; Prentice Hall of India private Ltd.
2. CMOS VLSI Design A Circuits and System Perspective by N. H. E. Weste ardalis.
3. Fundamentals of Microelectronics by Behzad Razavi, MacGraw Hill International

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.27. EECE 318: VLSI | Laboratory
Level-3 Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 318 Contact Hours :3.00
Course Title |: VLSI | Laboratory Credit Hours :1.50
PRE-REQUISITE

Course Code: EECE 317 Course Code: EECE 303
Course Title: VLSI | Course Title: Digital Electronics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is an introduction to concepts associatddthét analysis and design of integré
circuits (IC) in the state of the art CMOS technologies. Continuous advances in microele
and Very Large Scale of Integration (VLSI) made an entire electronic system on a sin
(SoC) possible. Design amdanufacturing of semiconductor devices present unique chall
especially at the conceptual and design levels, therefore corgssisted design (CAI
methods are sought to help manage these complex design. The major aim of this co
give thestudent an understanding of the different design steps required to carry out a ¢
digital VLSI (Very-Large Scale Integration) design in silicon. This paves the way of expos
CAD tools like Microwind, DSCH2 and Quartus I, which are essentiatHerVLSI desig
process. After completion of this course students will be prepared for leading edge pos
industry of VLSI with a firm grasp of the modern design simulation tools.

OBJECTIVE

1. To introduce the concepts and techniques of modéggriated circuit design starting from
idea and behavioural modelling to detailed circuit design at transistor level, circuit layo
final verifications.
2. To develop knowledge and experience of using professional CAD tools (e.g Micr
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DSCH2,Quartus Il and FPGA) for design and simulation process.

3. To highlight the circuit design rules in the context of integrated circuit mask layout des
4. To demonstrate a clear understanding in Verilog hardware description language
followed by inplementation of a system on FPGA board.

5. To provide hands on design experience with professional designing platforms t
presentation and mini projects.

COURSE OUTCOMES & GENERIC SKILLS

Correspondint Bl o o cP | ca | kp|Assessmen

No. Course Outcomes PO Taxonomy Methods

Be able toconstruct the mas
layout and schematic design
CO1 [any CMOS logic circuits ar PO5 C3 13 - | 6
compute simulations  usin
suitable CAD tools.

R,Q, T

Be able to analyse the
functionality, timing, power, ar
CO2 |parasitic #ects from th¢ PO1 C4 - - 14| RQ,T
simulation output andetectsthe
interconnection delay and noise

Be able toadapt and adhere to
CMOS technologspecific layou
rules in the placement and rout
of transistors andvaluatethe mos
effective ®lution in order to achie
optimized design operation.

CO3 PO4 C5 23| - | 8

R,Q, T

Be able to practice different
Combinational and Sequen
circuits using hardware descript _ 14,5 RQ,T,
language -Verilog HDL and to PO c4 1 6 | PR,Pr
perform a significant VLSI desig
projects angbresentations.

CO4

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, studentsill perform experiments to practically verify the theories and con
learned in EECE 313 using different hardware equipment and simulation software.

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO)

11234 |5|6|7]8]|9]10]11])12

Be able toconstruct the mask layot
and schematic design of any CM
logic circuits andcompute simulations
using suitable CAD tools.

COo1

Be able toanalyse the functionality,
timing, power, and parasitic effe
from the simulation output andetects
the interconnection delay and noiseg

CO2

Be able tcadapt andadhereto CMOS
technologyspecific layout rules in th
placement and routing of transist
and evaluate the most effectiv
solution in order to achieve optimiz
design operatio.

CO3
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Be able to practice different
Combinational and Sequential circy
using hardware description languag
Verilog HDL and perform a
significant VLSI design projects a
presentations.

(Numerical method used for mapping wiindicates 3 as high, 2 as medium and 1 as low
of matching)

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning 27
Self-Directed Learning 45
Formal Assessment 02
Total 74

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionoarative and Collaborati
Method, Project Based Method

ASSESSMENT STRATEGY

Components Grading CO Bl oomb6s Ta

CO1 C3

Lab patrticipation and 20% CO2 C4

Report CO 3 C5

Continuous CO4 C4

Assessmen CO1 C3

(40%) CO2 C4

Labtestl,Labtest? 30% CoO3 C5

CO4 C4

Project and Presentatiol 25% CO4 C4

CO1 C3

. CO2 C4

Lab Quiz 25% CoO3 o

CO4 C4

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domair? = Psychomotor Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKS

1 CMOS VLSI Design: A Circuits and Systems Perspective by Neil H.E. Weste, David
Harris, Ayan Banerjee.
2. Basic VLSI Design by Douglas A. Pucknell, Kamran Eshraghian.

***Details of pro gram outcome and grading policy are attached as Annex A and Annex B.

5.1.28. EECE 222: Electrical Services Design and CAD Laboratory
Level-2 Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 222 Contact Hours |1 4.00
Course Title |: Electrical Services Design and CAD Laatwry |Credit Hours :2.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

120



This course will provide a grounding in electrical services and equipment and a
appreciation of many ohe issues associated with the design, installation and mainteng
electrical systems. Students will develop their own engineering judgement and confiden
dealing with electrical issues in the practice arena.

OBJECTIVE

1. To instil the knowledge ofbuilding codes and standards that is essential fo
professionalism in the field of services design.

2. To provide the foundation of Electrical fixtures their layout and the wiring concey
industrial and residential buildings.

3. To incorporate the comepts of total load calculation and substation design fo
transmission of power throughout the building and from the transmission lines.

4. To familiarize with design tools such as AutoCAD for electrical fixture layout and wirir

5. To instigate arenas of rdern electrical home improvement opportunities and elec
safety standards for residential and industrial buildings.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o0 o 1 Assessmen
No. Course Outcomes PO Taxonomy CP| CA | KP | o ds
Capable ofdescribing and adhering P1
col the_codes and s.tandards. relqtec PO6 c6 1 7 R,Q, T,
particular to electrical services in 1 Pr, PR
. : A6
nation and the world in general.
Proficient indesigningelectrical service cé 2 R, O,T
CO2 |package and alsmanipulate constraint PO4 3/ 2|5 )
e o ) P6 Pr, PR
for efficient design in the field 4
Use modern CAD tools and prop( 5
cO3 effective electrical wiring with layol A3 3 6 R,QT,
plans to achieve lifdong learning i PO12 C3 4 Pr,PR
electrical Services design.
Adapt smart electrical amenities P6
co4 comfort an_d dgmonstrate the use of g PO7 c3 ol 3|7 R, Q,T,
cell considering the environmen Pr, PR
. ) A3
context and sustainable solution.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Prdfe, T1 Test; PRI
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

Introduction to codes and standards, AutoCAD 2D and 3D for building services design
system design, drafting, and estimation.siga for illumination and lighting. Electric
installations system design: substation, BBT and protectiocoanlitioning, heating and lift
Design for intercom, public address systems, telephone system and LAN. Design of
systems including CCY, fire alarm, smoke detector, burglar alarm, and sprinkler syste
design problem on a mulstoried building.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1[2]3[4[5]6]7]8[9]10[11]12

Ser Course Outcome

Capable ofdescribing and adapting
the codes andtandards related
Co1 : : . : 3
particular to electrical services in {
nation and the world in general.
Proficient indesigningelectrical serviceg
CO2 |package and alsmanipulate constraint 3
for efficient design in the field.

Use malern CAD tools and propo,

effective electrical wiring with layo

CO3
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plans to achieve lifdong learning if
electrical Services design.

CO4

Adapt smart electrical amenities
comfort and demonstrate the use
solar cell considering the @rmonmenta
context and sustainable solution.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning
Lecture 28
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Laltest 5
Preparation of Quiz 5
Preparation of Presentation 5
Engagement in Group Projects 24
Formal Assessment
ContinuousAssessment 14
Final Quiz 2
Total 121

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionofaative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Week Name of the Topic
Week 1 Introduction to EIegtricaISgrvices for bui[dings and industries and Codes
Standards for electrical designs. (Introduction to BNBC)
Week 2 |Familiarization with 2D and 3D AutoCAD Tools
Week 3 Elgc'grical fixture layout a}nd wiring for rgsid_ential, commercial and indu
buildings (light, fan, conduit layout and circuit diagram)
Electrical fixture layout and wiring for residential, commercial and indu
Week 4 |buildings (Power outlet, Telephone, Jantenna, Conduit layout and Cirg
diagram).
Week 5 |Lighting load Calculabn, External lighting and external area electrification.
Cable specifications, Low voltage and essential power distribution inside bu
Week 6 . : ; : : i
Design of substation using Single Line diagram.
Week 7 |Electrical load calculation and Preparation of Bil Quantities.
Week 8 |Telephone and Paging system, CCTV,-Thnsmitter antenna signal distributior
W Fire detection & alarm system. Earthing, lightning protection and incorporat
eek 9
Solar Power
W Earthing, lightning protection and ingmration Solar Power to Electri
eek 10(~. .
Distribution System.
Week 11 [Modern smart devices for improvements of comforts and home security.
Week 12 |Project Presentation
Week 13 |Lab Test
Week 14 |Quiz Test
ASSESSMENT STRATEGY
Components Grading CO Bl o o mtosomyr
Continuous| Lab 20% CO1 P1, C6, A6
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Assessmen| Participation CO 2 C6, P6
(40%) and Report CO3 A3, C3
CO4 P6, C3, A3
CO1 P1, C6, A6
CO2 C6, P6
Lab Test 30% Co3 A3, C3
CO4 P6, C3, A3
Col1 P1, C6, A6
Project and 2504 CO 2 C6, P6
Presentation CO3 A3, C3
CO4 P6, C3, A3
CO1 P1, C6, A6
. CO 2 C6, P6
Lab Quiz 25% CO 3 A3. C3
CO4 P6, C3, A3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

1. Design of Electrical Services for Buildings by Barrie Rigby
2. Electrical Wiring Estimating & Costing by S L Uppal

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.29. EECE 401Control System |
Level-4 Term-l (Spring)

COURSE INFORMATION

Course Code : EECE 401 Contact Hours :3.00
Course Title : Control System | Credit Hours :3.00
PRE-REQUISITE

Course Code: EECEO1 Course Code: EECB01

Course Title: Electronics | Course Title : Continuous Signals and Linear syste

Course Code: EEGEO7
Course Title: Ectronics Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Control Systems is the study about the analysis and regulation of the output behav
dynamical systems which is subjected to input signals. The concepts and tools discuss
course can be applicable in a wide spectrum of engineering disciplines such as me
electrical, aerospace, manufacturing, and biomedical engineeringenipleasis of this cour
will be on the basic theories and feedback controller design methods of lineanvarian
systems.

OBJECTIVE

1. Introduce the students with the illustration of various control systems using block d
Signal flow Graph (SF¥zas well as the reduction of complicated system to a simplified one.
2. Impart the basic knowledge of electrical system, mechanical system and-glectranica
system including with their intesonversion and system transfer function.

3. Use Rout lyarigeriasrooa lodud technique, Bode diagram and Nyquist sté
criteria to analyse the system stability.

4. Impart the indepth theoretical knowledge of control system engineering to desi
practical controlling algorithm.

123



COURSE OUTCOMES & GENERIC SKILLS

Correspondin| Bl o o cplcal kp Assessmen

No. Course Outcome POs Taxonomy| Methods

Change the complicated contr
CO1 |system into a more simplified fol PO1 C6 1 3 T, F
with single transfer function.

Evaluate the output charactestics o

pneumatic, hydraulic, and even H T, Mid
CO2 ' e o PO1 C5 1 3|Term Exam
transfer systemswith the specifie =

input.

Interpret the basic concepts .

stability for various control systel T, Mid
CO3 : PO1 C2 2 3 |Term Exam

from both the classical and the st =

space viewpoints.

Design a feedback control system
both calculation and simulati
CO4 |satisfying the transient and ste| PO3 C6 3| 3] 5]|ASG,Pr,R
state specification for a giv
practical system.

(CP- Complex Problems, CAomplex Activiies, KRKnowledge Profile, T Test ; PR Project ; Qi
Quiz; ASGi Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

Introduction to control systems. Linear system modelsTransfer function, block diagrar
and signal flow grapSFG). State variables: SFG to state variables, transfer function tc
variable and state variable to transfer function.

Feedback control system: Closed loop systems, parameter sensitivity, trans
characteristics of control systems, effect of addal pole and zero on the system respc
and system types and steady state error. Routh stability criterion.

Analysis of feedback control systemRoot locus method and frequency response methoc
Design of feedback control systemControllability and obervability, root locus, frequency
response and state variable methods. Digital control systems: introduction, sampled dat
systems, stability analysis indomain.

CO-PO MAPPING

PROGRAM OUTCOMES (PO
112/ 3]4[|5]|]6]7| 8 |9]10]11]12

No. Course Outcome

Change the complicated control syste
CO1 |into a more simplified form with singl{ 3
transfer function.

Evaluate the output characteristics |
CO2 |pneumatic, hydraulic, and even h¢ 3
transfer systems with the specified inpy
Interpret the basic concepts of stabili
CO3 |for various control systems from both t| 3
classical and the stagpace viewpoints.
Designa feedback control system in bg
calculation and simulation satisfying tl
transient and steady staspecification fot
a given practical system.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I¢
of matching)

TEACHING LEARNING STRATEGY

CcoO4

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning
Lecture 42
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Practical / Tutorial / Studio -

StudentCentred Learning -
Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21

Preparation for final examination 21

Formal Asessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Control System

Class 1

Introductionto Control System.

Class 2

System Configurations: Open Loop Control System and Closed Loo
Control System.

Class 3

Transient Response, Stea8iate Response and Stability.

Week 2

Modeling in the Frequency Domain

Class 4

Laplace Transform of a TienFunction.

Class 5

Transfer Functions with Mesh and Nodal Analysis of Electrical Netw|

Class 6

Transfer Functions of Inverting, Ndnverting Operational Amplifiers.

Week 3

Modeling in the Frequency Domain

Class 7

Transfer Functions of Translahal and Rotational Mechanical System

Class 8

Transfer Functions for Systems with Gears and Electric Circuit Anal
Series and Parallel Analog

Class 9

Mathematical Problem related to Analogous conversion

CT1

Week 4

Modeling in the Time Domain

Class 10

Space State Representation of Electrical and Translational Mechani
Network

Class 11

Conversion of a Transfer Function into State Space and State Spac
Transfer Function

Class 12

Mathematical Problems related to Transfer Function andeSpete
Representation

Week 5

Time Response

Class 13

Poles, Zeros, and System Response Sfanil 2° order system.

Class 14

Overdamped responses, Underdamped responses, Undamped resp
Critically damped responses

Class 15

Designing Problemeelated to Settling time, Rise Time, %0Over Shoot
1*'and 2° order system.

Week 6

Reduction of Multiple Subsystems

Class 16

Derivation of performance parameters Jfahd 2° order system

Class 17

Analysis and Design of Gain, Transient Resparsk Feedback Systen
of a ©'and 29 order system.

Class 18

SignalFlow Graphs and related Problems

CT2

Week 7

Reduction of Multiple Subsystems

Class 19

Masonds Rule and Designing Pro

Class 20

Controller Canonical Formna Observer Canonical Form related
mathematical problems

Class 21

Similarity Transformations and related mathematical problems

Week 8

Rout hés Stability Cri

Class 22

Significance of Routhoés Stabil

MT

125




Class23|Speci al C a s e : (i)ZerdRmothetfilst@adumm aand (i) Entir

Row is Zero
Class24/Appl i cation of RouthoO6s Tabl & f
Week 9 Control System Analysis by Root Locus Method

Class 25 |Introduction to Root locus technique for syststability

Class 26 |Root Locus Analysis: Without Complex Conjugate Roots

Class 27 |Root Locus Analysis: Without Complex Conjugate Roots (cont.)
Week 10 Control System Analysis by Root Locus Method (cont.)
Class 28 |Root Locus Analysis: With Contgx Conjugate Roots

Class 29 |[Root Locus Analysis: With Complex Conjugate Roots (cont.)
Class 30 [Mathematical problems regarding Root Locus system

Week 11 Control System analysis by frequency response technique
Class 31 |Introduction to frequency sponse method

Class 32 |Introduction to Bode Diagram

Class 33 |Stability analysis using Bode Diagram CT3
Week 12| Control System analysis by frequency response technique (cont.)
Class 34 |Introduction to Polar plot
Class 35 |Stability analysis usindlyquist stability criteria
Class 36 |Nichols plots: Logmagnitudeversusphase plot
Week 13 Root locus approach to control system design
Class 37 |Introduction to compensator and controller for control system design
Class 38 |Design of series and pdled compensator
Class 39 |Design of PID controller : Industrial automation through PID controll¢
Week 14 Digital control systems
Class 40 [Introduction to digital control system
Class 41 |Stability analysis in Zdomain
Class 42 |Class review andpen discussion on the research scope in control sy
engineering
ASSESSMENT STRATEGY
Components Grading co Bl oomos T4
Class Test/ Assi co1 C6
ass esi_s ssignmer| 50, o2 5
Continuous CcO 3 C2
Assesosme” Class Participation 5% CO4 C6
(40%) Class Attendance 5% - -
. CO2 C5
Mid term 10% CO3 o
CO1 C6
Final Exam 60% CO 2 C5
CO 3 Cc2
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEXT AND REFERENCE BOOKS

1. ControlSystems Engineering by Norman S. Nise
2. Modern Control Engineering by Katsuhiko Ogata
3. Modern Control Systems by Richard C. Dorf

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.30. EECE 402Control System | Laboratory
Level-4 Term-I (Spring)

COURSE INFORMATION

Course Code : EECE 402 Contact Hours : 3.00
Course Title : Control System | Laboratory |Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 401
Course Title: Control System |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To make the students acquainted with the Control System equipment in a realistic mg
order to connect theoretical knowledge of Control system with the realities of hardw;
simulation through higkevel technical computing language and Software.

OBJECTIVE

1. To introduce the students to different control system prototyped modules, in order tg
modules to implement some of the important applications of control techniqueslifereal

2. To provide the students the ability to incorporate, analyze and evaluate their a
knowledge of control system theory in practical aspects.

3. To enable the students to use high level simulation tool like MATLAB, Simulin
LabView to solve diffeent control system problems before implementing the applicatic
hardware.

4 . To augment studentds <creative think
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding B1 o o Assessmer
No. Course Outcomes PO Taxonomy CP| CA | KP Methods
Be able toassembledifferent blocks o
control system prototype mod
CO1 |following the working principle of theg PO5 P3 6 R,Q,T
blocks to solve real life engineeri
problem.

Be abk to construct controlled systen
relating the concept of feedback Cont
Method and controller design techniq
CO2 |and hencejustifying the use of theg PO12 P4 1 R, PR,Pr
methods on system performance in as
of practical application using bg
simulating tools and hardwear

Be able to construct sustainabl
controlled systemadapting the desire
CO3 |requirements relating the basics ¢ PO7 P5 1,20 1,2 7 PR,Pr
control system using environment ¢
sustainable analysis.

Be able toperform as a group arn
CO4 |practice good teamwork during gro PO9 A5 PR,Pr
projects and presentations.

(CP- Complex Problems, CEomplex Activities, KPKnowledge Profile, T Test ; PR Project ; Qi
Quiz; ASGi Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts ¢
EECE 401 using different hardware equipment and simulation software like Matlab.

CO-PO MAPPING

| No. | Course Outcome | PROGRAM OUTCOMES (PO)
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10| 11 |12

Be able toassembledifferent blocks
of control system prototype mody
following the working principle of
these blocks to solve real i
engineering problem.

CO1

Be able to construct controlled
system relating the concept o
feedback Control Method ar
controller design techniques a
hence justifying the use of thes
methods on system performance
aspect of practical application usi
both simulating tools and hardware

CO2

Be able to construct sustainable
controlled system adapting the
desired requirementgelating the
basics of control system usi
environment and sustainable analy;

CO3

Be able toperform as a group an

CO4 | practice good teamwork durin

group projects and presentations.

3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 14
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Latbest 4
Preparation of Quiz 5
Preparation of Presentation 5
Engagement in Group Projects 24
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 121

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussiorp@rative and Collaborative Meth

Project Based Method

COURSE SCHEDULE

Week 1 Session on the Installatidg?rocess of LabView.

Week 2 Study of semiconductor temperature
method: Hardware Implementation and Simulation in LabView.

Week 3 Control of a conveyor system using Programmable Logic Controller (PLC) And
Simulation in LabView.

Week 4 Water Level Control by Feedback Transducer: Hardware Implementation and
Simulation in LabView

Week 5 Automated Gas Pressure Control by Feedback Method: Hardware Implementa
and Simulation in LabView

Week 6 Review
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Week 7 LabTestl

Week 8 Position Control of DC Motor by Feedback Method:Hardware Implementation &
Simulation in LabView.

Week 9 Root Locus Design Method for DC Motor Position Control using Simulating
MATLAB.

Week 10 | PID Controller Design for DC Motor Speé&bntrol using Simulink.

Week 11 | Sketching the Bode Plot and Designing a Compensator of a system via Freque
Response in MATLAB.

Week 12 | Lab Test2

Week 13 | Lab Quiz

Week 14 | Project Presentation

ASSESSMENT STRATEGY

Components Grading CO Bl o oTaxdsomy

Lab participation ang 20% CO1 P3

. Report CO2 P4

Continuous 121iest1, Labtes? 30% cCo1 P3

Asses(;sment ' CcO3 pC

How Presentation 25% [ COz P4

CO4 A5

Lab Quiz 25% CO1 P3

Total Marks 100%

(CO = Course Outcome, C = Cogitive Domain, P = Psychomotor Domain, A = Affective Domain)

TEXT AND REFERENCE BOOKSs

Control Systems Engineering by Norman S. Nise

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.1.31. EECE 405: Solid State &vices
Level-4, Term-1 (Spring)

COURSE INFORMATION

Course Code |: EECE 405 Lecture Contact Hours|: 3.00
Course Title |: Solid State Devices Credit Hours :3.00

PRE-REQUISITE

Electronicsl (EECE201), Electronicdl (EECE207), Math205 (Differential Equdon,
Laplace Transform anourier Transform

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To create the background of physics of the compound semicondiasted electronic devic
and also prepare students for advanced esums solid state and quantum electronics.
course provides an opportunity for students to continue education in undertaking advang
and research in the variety of different branches of semiconductor device applications.

OBJECTIVE

1. Be able to nderstand the characteristics, operation and limitation of semiconductor d
2. Be able to understand the physical concepts underlying the operation of semicg
devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding B1 o s Assessmer
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Acquiring ability to Analyze carrig ASG. T
COlﬂQW e_lnd associated fle|.dS duetod PO1 ca CP 3 | Mid Term
diffusion, generation, af -1 Exam.E

recombination. Be able to draw &
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interpret energy band diagrams.

Achieving capability to analyze a
junction (diode) field effect ransist T Mid
(FE_T), mcludmg device physic PO2 ca CP 5 Term
device operation, and dev 1

. . Exam, F,
characteristics and summarize

device design affects performance

CO2

Become adept in applyit

mathematical methods for the anal

CO3Jof solidstate electronics proces PO3 C3 cP 5 ASG, T,
: L : -2 PR ,F

and their application to the solution

energy problems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge ProfileT i Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Semiconductors in equilibrium: Energy bands, intrinsic and extrinsic semiconductors, §
levels, electron and hole concentrasionand temperature dependence of cq
concentrations and invariance of Fermi level.
Carrier transport processes and excess carrier®rift and diffusion, generation al
recombination of excess carriers, binltfield, Einstein relationscontinuity and diffusio
eqguations for holes and electrons and g&asimi level.

PN junction: Basic structure, equilibrium conditions, contact potential, equilibrium Fermi
space charge, neequilibrium condition, forward and reverse bias, carhgection, minority
and majority carrier currents, transient and ac conditions, time variation of stored charge
recovery transient and capacitance.

Bipolar junction transistor: Basic principle of pnp and npn transistors, er
efficiency, base transport factor and current gain, diffusion equation in the base,
currents, couplediode model and charge control analysis, EMsK equations an
circuit synthesis.
Metal-semiconductor junction: Energy band dgram of metal semiconductor junctio
rectifying and ohmic contacts.
MOS structure: MOS capacitor, energy band diagrams and flat band voltage, thres
voltage and control of threshold voltage, statd/ @haracteristics, qualitativéheory of
MOSFET operation, body effect and curreottage relationship of a MOSFET

CO-PO MAPPING

PROGRAM OUTCOMES (PO
1123 ]4|5|6|7|8|]9]10]11]12

No. Course Outcome

Acquiring ability to Analyze carrie
flow and associated fields due
COL1 | drift, diffusion, generation, an| 3
recombination. Be able to draw aj
interpret energy band diagrams.
Achieving capability to analyze a p
junction (diode) field effect ransistq
(FET), including device physics,
device operation, and device
charateristics and summarize how
device design affects performance
Become adept in  applyin
mathematical methods for th
CO3 | analysis of soliestate electronic: 2
processes and their application
the solution of energy problems.

CO2
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(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StudentCertred Learning -
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
: 2

Continuous Assessment

: o 3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Semiconductors in equilibrium

Class 1

Energy bands

Class 2

Energy bands

Class 3

Intrinsic and extrinsic semiconductors

Week 2

Semicondictors in equilibrium

Class 4

Fermi levels

Class 5

Electron and hole Concentrations

Class 6

Electron and hole Concentrations

Week 3

Semiconductors in equilibrium

Class 7

Electron and hole Concentrations

Class 8

Temperature dependence of carigoncentrations

Class 9

Invariance of Fermi level

CT1

Week 4

Carrier transport processes and excess carriers

Class 10

Drift and diffusion Class

Class 11

Drift and diffusion, Generation and recombination of excess carriers

Class 12

Generabn and recombination of excess carriers, hoifield

Week 5

Carrier transport processes and excess carriers

Class 13

Einstein relations,

Class 14

Continuity and diffusion equations for holes and electrons andgewmi level

Class 15

Contiruity and diffusion equations for holes and electrons and-&easii level

Week 6

PN junction

Class 16

Basic structure, equilibrium conditions, contact potential

Class 17

Equilibrium Fermi level, space charge

Class 18

Non-equilibrium condition

Week 7

PN junction

Class 19

Forward and reverse bias

Class 20

Carrier injection

Class 21

Potenti al and b a

and quantum box

step potenti al

Mid-
term

Week 8

PN junction

Class 22

Minority and majority carrier cuents

Class 23

Minority and majority carrier currents,

Class 24

Transient and ac conditions

CT3

131



Week 9 PN junction
Class 25 |Transient and ac conditions
Class 26 |Time variation of stored charge, reverse recovery transient
Class 27 |Capacitance
Week10 Bipolar junction transistor
Class 28 |Basic principle of pnp and npn transistors,
Class 29 |[Emitter efficiency, base transport factor and current gain,
Class 30 |[Emitter efficiency, base transport factor and current gain
Week 11 Bipolar junction t ransistor
Class 31 |Diffusion equation in the base,
Class 32 |Terminal currents, couplediode model and charge control analysis
Class 33 |EbersMoll equations and circuit synthesis
Week 12 Metal-semiconductor junction cT 4
Class 34 |Energy band diagm of metal semiconductor junctions
Class 35 |Energy band diagram of metal semiconductor junctions
Class 36 |Rectifying and ohmic contacts
Week 13 MOS Structure
Class 37 |[MOS capacitor
Class 38 |Energy band diagrams and flat band voltage,
Class ® |Threshold voltage and control of threshold voltage
Class 39 |Zero resistance and Meissner effect
Week 14 MOS Structure
Class 40 |Static GV characteristics,
Class 41 |Qualitative theory of MOSFET operation
Class 42 |Body effect and currentoltagerelationship of a MOSFET.
ASSESSMENT STRATEGY
Components Grading CO Bl oombés T
CO1 C4
Class Test/ Assignment3. 20% CO2 C4
Continuous CO3 C3
AS(SA?OSOS/OTem Class Participation 5% ggé ﬁg
Class Attendance 5% - -
Mid-term 10% CO 1, CO2 C4, C4
CO1 C4
Final Exam 60% CO-2 C4
CO-3 C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Doma

TEXT AND REFERENCE BOOKS

1. Semiconductor physics and DeviDenald A nearan

2. Solid State Electronics Devic&en.G. Streetman; Prentice Hall of India.
3. Physical Foundations of Solid State dfldctron DevicedV. Ferendeci
4. . Semiconductor Devices Physics and Technolog$. M. Sze; John Wiley & Sons.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.32. EECE 473Power Electronics
Level-4 Term-I (Spring)

COURSE INFORMATION

Course Code |: EECE 473 Contact Hours : 3.00

Course Title |: Power Electronics Credit Hours :3.00
PRE-REQUISITE

Course Code: EECE 305 Course Code: EECE 201
Course Title: Power Systerh Course Title: Electrehics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts of power semiconductor devices and their cor
monitoring mechanism. It is targeted to provide a basic foundation for methods of ar
power electronic convertersuitable for AC/DC, DC/DC and DC/AC electrical ene
conversions. Additionally, to impart principles for designing power electronic conv
including their power semiconductors and passive elements.

OBJECTIVE

1. To familiarize the students with thmasic principle of operation and the characteristic
modern power semiconductor switches used for various power electronics applications.
2 . To develop studentoés skill t o D@ deetifies
and manipulate pesfmance indicating parameters to aid designing of controlled
uncontrolled rectifiers considering specified requirements.
3. To make them understand about the operation ofDOCconverters and enable then
design DCDC converters to meet specific réguments for practical applications.
4. To impart in depth knowledge to the students on the operating principle-8CDi@verters
and help them to apply Fourier series to manipulate output voltage equations for evalu
performance of the designedrverter.

5. To introduce the students with the operating principle and appropriate applicationsAa
controller and Motor drives.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o cPlcalkp Assessmen

No. Course Outcomes PO Taxonomy Methods

Acquiring ability to illustrate/infer
the physics of power semiconduc
COl1l |switches and their controlli PO1 C2 3 T, F
mechanism that are essential
power electronics applications.

Achieving ability to develop
analytical expressions of ADC
contolled and uncontrolled rectifie

and design rectifiers for interfacin T, Mid
coz i " PO3 C6 1 5 Term
with singlephase and threghase Exam F

utility system to meet specifig
requirements by analysing total
harmonic distortion level.

Getting indepth lowledge t
understand andesigndifferent DG
CO3 |DC converters and DBC inverters PO2 C6 1,3 4 | F,ASG
to meet specific purpose consider
all design constraints.

Becoming adept in comparing T, Mid
CO4 |different controlling mechanism PO1 A4 2 4 Term
AC voltage controller tovary the Exam, F
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RMS value of the alternating volta
applied to a load by using Thyristg

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pf Presentatio; R- Report; F Final Exam)

COURSE CONTENT

Power semiconductor switches and triggering device88JT, MOSFET, SCR, IGBT, GT(
TRIAC, UJT and DIAC.

Rectifiers: Uncontrolled and controlled single phase and three phase.

Regulated power suppliesiinearsaies and shunt, switching buck, bul&ost, boost and C
regulators.

AC voltage controllers: Single and three phase Choppers. DC motor control. Single
cyclo-converter.

Inverters: Single phase and three phase voltage and current source. AC motol. &teppe
motor control. Resonance inverters. Pulse width modulation control of static converters.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11273714l5]6]7/ 819101112

Acquiring ability to illustrate/infer
the physics of power selwonductor
CO1 | switches and their controllin 2
mechanism that are essential in po
electronics applications.

Achieving ability to develop analytical
expressions of AMC controlled anc
uncontrolled rectifiers and design
CO2 | rectifiers for interhcing with single 2
phase and thrgghase utility system t
meet  specified  requirements

analysingtotal harmonic distortion leve

Getting indepth  knowledge t
understand andlesign different DG
CO3 | DC converters and D@C inverters tg 2
meet specific purpose considering «
design constraints.

Becoming adept in comparing
different controlling mechanism of A
CO4 | voltage controller to vary the RM 2
value of the alternating voltage appli
to a load by using Thyristors.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
StudeniCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment

134



Continuous Assessment 2
Find Examination 3

Total

131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Power Electronics and Switching Devices

Class 1

Introduction to Power Elexanics, Applications, Advantages and £
advantages

Class 2

Introduction to switches, Classification and Power losses in switches.

Class 3

Basics of semiconductor switchesNHunction diode, BJT, MOSFET.

Week 2

Switching Devices

Class 4

Introducton to SCR, Two transistor model, Tu®N and TurrOFF proces
of SCR, Characteristics of SCR.

Class 5

Natural Commutation process in SCR and Forced commutation {&]
ClassB)

Class 6

Forced commutation (Clag3, ClassD and Class), LASCR

Week 3

Switching Devices and ACDC Rectifier

Class 7

Operating principle and characteristics of DIAC, TRIAC, IGBT and GT/{

Class 8

Introduction to rectifier, applications, performance parameters of rec
DC harmonic analysis of rectifier.

Class 9

1-phase half wave rectifier (Uncontrolled & Controlled) with R and
load.

CT-1

Week 4

AC-DC Rectifier

Class 10

Freewheeling diode application,-fhase full wave uncontrolled rectif
with R and RL load.

Class 11

1-phase full wavecontrolled rectiler with R and RL load, Multiphase st
rectifier.

Class 12

3-phase half bridge uncontrolled rectifierpBase full bridge uncontroll
rectifier.

Week 5

AC-DC Rectifier

Class 13

3-phase controlled half wave rectifierpBase controlled full waveectifier.

Class 14

1-phase dual converter;ghase dual converter.

Class 15

1-phase semiconvertersghase semiconverter

CT-2

Week 6

AC-DC Rectifier

Class 16

Mathematical Problems on Rectifier

Class 17

Mathematical Problems on Rectifier

Class 18

Design problems on controlled and uncontrolled rectifier.

Week 7

DC-DC Converter

Class 19

Introduction to DEGDC converter, applications, Duty cycle, DC choy
circuit, Classification, Voksec balance of inductor, charge balanci
capacitor.

Class 20

Buck converter, Boost Converter, Minimum inductance for CCM.

Class 21

Buck-Boost Converter, Cuk Converter, Minimum inductance for CCM.

Week 8

DC-DC Converter

Class 22

SEPIC converter, Zeta Converter, Minimum inductance for CCM.

Class 23

Ripple voltage calculation and choice of filter capacitance of Buck, |
converter.

Class 24

Ripple voltage calculation and choice of filter capacitance of Hmhst
Cuk, SEPIC and Zeta converter.

Week 9

DC-DC Converter

Class 25

Non-idealities ofthe components of DOC converter, Choice of Coupling

Mid-
term
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capacitance of Cuk, SEPIC and Zeta converter.

Class 26

Flyback converter and Forward converter.

Class 27

Mathematical Problems on BDOC converter and design problems.

Week 10

DC-AC Inverter

Class 28

Introduction to Inverter, applications;pghase half bridge VSI,-phase ful
bridge VSI.

Class 29

Fourier analysis of the output waveforms gidtiase half and full bridge VSI,

Class 30

1-phase square wave CSkpBase voltage source squarawey invertel
Fourier analysis.

Week 11

DC-AC Inverter

Class 31

PWM inverter, Series resonant inverter, Multilevel inverter.

Class 32

PushPull configuration, Voltage control of@hase inverter.

Class 33

Offline UPS, Online UPS.

CT-3

Week 12

DC-AC Inverter and AC-AC Controller

Class 34

Mathematical problems on Inverter.

Class 35

Introduction to AGAC Controller, applications, A@AC voltage controlle
(1-phase).

Class 36

Bi-directional switch, hase voltage controller (Phase controlled).

Week 13

AC-AC Controller

Class 37

1-phase and-phase Semeonverters (Controlled and uncontrolled)

Class 38

1-phase dual converter;ghase dual converter

Class 39

Cyclo-converter, 3phase to Jphase cyclaconverter

Week 14

AC-AC Controller and DC-AC Motor drives

Class 40

Mathematical Problems on AGC Controller.

Class 41

Introduction to DC and AC motor drives;phase DC motor drives;#has
DC motor drives

CT-4

Class 42|Synchronous motor and Stepper motor control drives (AC Drives).
ASSESS/IENT STRATEGY
Components Grading CO Bl oomods
CO1 Cc2
Class Test/ Assignment3d 20% €o2 €6
Continuous co3 cé
Assessmen co4 Ad
(40%) Class Performance 5% - -
Class Attendance 5% - -
, CO2 C6
Mid term 10% coa v
CO1 C2
: CO2 C6
Final Exam 60% co3 c6
CO4 A4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

Text Books:

1. Power Electronics Circuits, Devices and Applicatidds H. Rashd
Reference Books:

1. Power ElectronicdD. Hart

2. Power Electronic#\ first course Ned Mohan

3. Power ElectroniesP.C. Sen

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.33. EECE 474Power Electronics Labaatory
Level-4 Term-I (Spring)

COURSE INFORMATION

Course Code : EECE 474 Contact Hours :3.00
Course Title : Power Electronickaboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 473
Course Title: Power Electronics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This Power Electronics course is designed to make the students enable to analyze thg
basis, electrical and thermal performance of different power semiconductor switches,
DC/AC and AC/DC electical energy conversion techniques and hence design efficient
electronics circuit applicable in real life by using hardware implementation and computg
simulation tool. Some converter circuits can operate in different modes, depending o
and control parameters. Additionally, to examine the effect of these change of paramet
power electronics devices.

OBJECTIVE

1. To enable the students to implement and analyze different power semiconductor
(MOSFET,BJT,IGBT,SCR,TRIAC)rad the loss incurred in these switching process.

2. To provide the students hand experience of implementing DC/DC converter, DG
inverter and AC/DC rectifier circuits with passive elements. And hence analyzing the op
of this implemented circtidesign with varying circuit parameters.

3. To enable the students to use Power Electronics specialized simulation tool LT
simulate and verify power electronics circuit connection for proper operation
implementing the circuit in hardware.

4. To make the students capable to construct efficient high performance exhibiting powe
electronics circuits for power systems including renewable energy, energy saving and in
applications.

5. To augment student 6 s ¢ ndemdect \managenment rsk
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin| Bl o0 o cplcal kp Assessmen

No. Course Outcomes PO Taxonomy| Methods

Be able to construct power electroni
co1 circuits and describe the eéctrica PO5 P2 6 ROT
performance of these converters u

hardware and software simulation.

Be able toconstruct compact switchin
converters an@nalysethe safety, legal ai

CO2 . . ) | PO6 P4 7 R,Q, T
compliance impact to install these po
electronic devices in reapplications.
Be able toidentify the environmental ai

CO3 |sustainability impact of different electro PO7 P3 | 1 7 PR,Q

devices.

Be able to construct high performang
exhibiting power electronics conver
CO4 |adapting the desired requirements | PO12 P6 12] 1 PR, Pr
electrical energy conversion of real
engineering application.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pi PresentationR - Report; F Final Exam)
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COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and c
learned in EECE 473 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcme 112[374l5]6l7/819] 10| 11 [12

Be able toconstruct power electroni
circuits and describe the electricg 3
performance of these converters u
hardware and software simulation.

Cco1

Be able taconstruct compact svtching
converters anaénalysethe safety, legs
CO2 |and compliance impact to install th 3
power electronic devices in r¢
applications.

Be able toidentify the environment
CO3 |and sustainability impact of differe 3
electronic devices.

Be able toconstruct high performanc
exhibiting power electronics conver
CO4 |adapting the desired requirements 1
electrical energy conversion of real
engineering application.

(Numerical method used for mapping which indésaB as high, 2 as medium and 1 as low |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 14
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Prepaation of Labtest 4
Preparation of Quiz 5
Preparation of Presentation 5
Engagement in Group Projects 24
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 121

TEACHING METHODOLOGY

Lecture folloved by practical experiments and discussion;offerative and Collaborati
Method, Project Based Method
COURSE SCHEDULE

Week 1 |Introduction to Power semiconductor switches both in hardware impleme
and LTspice simulation: BJT as a switch, MOSFETaaswitch, IGBT as a swit
and SCR as a switch
Week 2 |Introduction to Power semiconductor switches both in hardware impleme
and LTspice simulation: TRIAC as a switch, switching losses of semicon
switch and construction of a-tlirectional svitch.
Week 3 |SCR Operation Characteristic in AC Circuit: Hardware implementation
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LTspice Simulation
Week 4 |Hardware implementation and LTspice simulation of Single phase half
uncontrolled rectifier: with R.oad, with RL Load, with RL load andfree
wheeling diode; Single phase full wave uncontrolled rectifier: with R
without output filter
Week 5 |Hardware implementation and LTspice simulation of Single phase Full
uncontrolled rectifier: with R. Load, with R Load and output filter, thi R loag
and input current and power factor improvement circuit; Three phase full
uncontrolled rectifier with R load.
Week 6 |Lab Testl
Week 7 |Hardware implementation and LTspice simulation of Switching Regulator c
for controlling DGDC Con\erters and Single Phase Square wave Inverter.
Week 8 |Hardware implementation and LTspice simulation of Buck Converter,
Converter, BuclBoost converter and BudBoost converter with continuous in
current,
Week 9 |Hardware implementation and LTspicsimulation of SEPIC converter, Z
converter and Cuk converter.
Week 10 |Hardware implementation and LTspice simulation of Single Phase In
Circuits: Half Bridge Voltage Source Inverter.
Week 11 |Hardware implementation and LTspice simulation ohgi Phase Invert
Circuits: Square Wave Push Pull Inverter Circuit.
Week 12 |Lab Test2
Week 13 |Lab Quiz
Week 14 |Project Presentation
ASSESSMENT STRATEGY
Components Grading CO Bl o oTaxosomy
Lab participation and 20% CO1 P2
Report CO 2 P4
Continuous 0 CO1 P2
Assessment (40% Labtestl, Labtest> 30% CO?2 P4
Project ar_ld 2504 Co3 P3
Presentation CO4 P6
CO1 P2
Lab Quiz 25% CO2 P4
CO3 P3
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor DonmaiA = Affective Domain)
TEXT AND REFERENCE BOOKS
1) Power Electronics: Device, Principles and Applicatituhammad H Rashid

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.34. EECE 409: Communication Thexy II
Level-4 Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 409 Contact Hours |: 3.00
Course Title |: Communication Theory Il Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 309
Course Title: Communication Theory |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To introduce the students with the basic concept of communication system. The targs
course is to enable the students to have a firm foundation on the communication

architectures and the layessthe OSI model. The course aims to provide the students w
fundamental knowledge on mobile cellular communication, optical fiber communicatic
satellite communication.

OBJECTIVE

1. To impart basic knowledge on the concepts of digital conwation system.

2. To provide in depth knowledge on the fundamentals of communication network @
structure and functionalities of the 7 layers of the OSI model and the relevant mechanisn
3. To acquaint the students with the basics of mobile celfolmmunication system.

4. To familiarize the students with the fundamental knowledge of the optical fiber and ¢
communication system.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o o 1 Assessmen
No. Course Outcomes Pg Taxonomy CP|CA|KP Methods
Be able to describe the processes a
CO1 |compute different parameters relevant PO3 C3 5| F,ASG
the digital communication system.
Be able to explain in depth th Mid Term
CcO2 functionalities of the different layers of { PO1 ca 1 4 Exam, F

OSI model and break down the
effectiveness of the network models in us

Be able to describe the fundamenti
concepts and evolution of analog & dig
CO3 |[cellular systems anéxplain treatment o PO3 C2 5| F,ASG
cochannel interference for spectrg
efficient cellularfrequency reuse systems

Be able toinfer the basic ideas of optic

co4 fiber and satellite communication system

PO1 C1 3| T,FPr

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Digital modulations: Overview, detection and demodulation techniques,

Digital receivers, matched filter and correlator receiver, bit error rate calculation.

Error correction coding: block codes, cyclic codes, systematic and-sgstematic cycli
codes, decoding techniques.

Networking models: ISO, TCRIP and ATM reference models.

Different data communication servicesPhysical layer wired and wireless transmission me
Data Link Layer: Multiple Access protocols.

IEECE.802 Protocols for LANs and MANSs, Switches, Hubs and bridges. High speed LAN
Network Layer: Routing, congestion control, internetworking.

Network layer in internet: IP protocol, IP addresses.
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Transmission @ntrol protocol, UDP, ATM adaptation layer, application layer, network sec
email, domain name system. Simple network management protocol, Miarkl Wide Web.
Digital cellular systems: cellular conceptfrequency reuse techniques, 3G, 4G, 5G arnoré
wireless communication system, \Wi, Bluetooth, Software defined radio.
Modern telephone services & network Internet telephony, ISDN, Fibre to x (FFTx), Vo
GPON, NGPON

Introduction to Optical Fiber communication, Satellite communication and RFID
CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3]4]5]6]7]8]9]10] 1112

No. Course Outcome

Be able todescribe the processes a
CO1 |compute different parameters relevd 2
to the digital communication system.
Be able to explain in depth the
functionalities of the different layers
CO2 |the OSI model andoreak down the 2
effectiveness of the network modelg
use.
Be able todescribe the fundament;
concepts and evolution of analog
digital cellular systems andexplain
treatmentof co-channel interference f
spectrally efficient cellular frequen
reuse systems

Be able toinfer the basic ideas
CO4 |optical fiber and satelliy 3
communication system.
(Numerical method used for mapping which indicates Bigh, 2 as medium and 1 as low le
of matching)

TEACHING LEARNING STRATEGY

CO3

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Selft-Directed Learning
Non-faceto-face learning 42
Revision d the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY
Lecture and Discussion, @iperative and Collzorative Method, Problem Based Method
COURSE SCHEDULE

Week 1 Topic
Class 1 |Overview on digital modulations

Class 2 |detection and demodulation techniques
Class 3 |digital receivers, matched filter

Week 2 CT1
Class 4 |correlator receiver, bitreor rate calculation

Class 5 |Error correction coding: block codes, cyclic codes

Class 6 |Systematic and nesystematic cyclic codes, decoding techniques
Week 3
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Class 7 |Introduction to Communication Networks
Class 8 |Protocol stack in communicaticmetworks
Class 9 |OSI, TCRIP and ATM reference models

Week 4
Class 10 |Physical Layer, Wired & wireless transmission media, pdimer &
optical fiber media

Class 11 |Switching: Circuit vs Packet, Data Link Layer, Functions

Class 12 |Multiple Access protocols

Week 5
Class 13 |Multiple Access protocols Mid
Class 14 |IEEE 802 Protocols for LANs and MANs
Class 15 |Switches. Hubs and bridges

Week 6
Class 16 |Network Layer

Class 17 |Routing algorithms

Class 18 |Congestion control algorithms

Week 7
Class 19 |Admission control

Class 20 |Internetworking

Class 21 |Internet network layer: IP protocol, IP addresses
Week 8
Class 22 |Transport Layer

Class 23 |TCP, UDP for Internet CT2
Class 24 |TCP, UDP for Internet
Week 9
Class 25 |Application Layer
Class 26 |ATM application layer
Class 27 |Network security
Week 10
Class 28 |Email and Domain hame system
Class 29 |Simple and Complex network management protocol
Class 30 |HTTP. world wide web, Ideas about cyber security
Week 11
Class 31 |Digital cellular systems:cellular conceptfrequency reuse techniqui
Class 32 |3G, 4G
Class 33 |5G and future wireless communication system CT3
Week 12
Class 34 |Wi-Fi, Bluetooth, GPON, NGPON
Class 35 |VolP, Software defined radi®FID
Class 36 |Modern telephone services & Network: Internet telephony
Week 13
Class 37 |ISDN, Fibre to x (FFTXx)
Class 38 |Introduction to optical fiber communicatidn
Class 39 |Introduction to optical fiber communicatie¢h
Week 14
Class 40 |Introduction to Satellite communicatidn
Class 41 |Introduction to Satellite communicati¢h
Class 42 |Review Class
ASSESSMENT STRATEGY
Components Grading CO Bl oomb6s Ta
Continuous| Class Test/ 20% Cco1 C3
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Assessmen| Assignment 13 CO3 C2
(40%) CO4 C1
Class Participation 5% - -
Class Attendance 5% - -
Mid term 10% CO2 C4
co1 C3
. CO2 C4
Final Exam CO3 Co
CO4 C1
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT & REFERENCE BOOKS

Digital Communications Simon Haykin; McGraw Hill International.

Digital Communicatiorr G.J Proakis; Prentice Hall of India.

Data Communications and Networking by Behrouz A. Forouzan

Mobile Cellular Telecommunication Syster@/illiam C.Y Lee, McGrawHill.
Optical Fiber Communications: Principles & Practid®hn M. Senior
Digital Satellite Communications by Tri T. Ha, Second Ed. McGihlv
Satellite Communications by Timothy Pratt, Second Ed. Wiley.

Nogbk~wpNpE

***Details of progra m outcome and grading policy are attached as Annex A and Annex B.

5.1.35. EECE 400Final Year Design and Research Project
Level-4 Term-l & Il (Spring & Fall)

COURSE INFORMATION

Course Code|: EECE 400 Contact Hours :12.00
Course Title |: Final Year Design and Research Bobj Credit Hours : 6.00

PRE-REQUISITE
GERM 352: Fundamentals of Research Methodology

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE
The aim of this c¢our stetodesgn & ammpiebensive mrquuctéser
solution of an applied electrical engineering problem. Students will be able to ap
knowledge and skills obtained through previous courses to design a new integrated
validation and proper evaluah of outcomes at different stage of the project. It is also exg
to enhance studentds | eadership ability
in fourth industrial revolution.

OBJECTIVE

To formulate a research problem basedhenknowledge of major subject/field of study
Design an appropriate solution technique to address the research problem.

To reach the ability to evaluate the performance of proposed solution.

To compare the outcomes with the latest scientific development.

To assess professional, ethical and social impacts of the designed solutions.

To perform research tasks using proper project management practices.

To develop studentds | eadership abildi
To enhance student 6s preesentationranddeghnicabreports.k
Articulation of the environmental and sustainability analysis in the designed project
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COURSE OUTCOMES & GENERIC SKILLS

No.

Course Outcomes

Correspondir
g PO

Bl oo
Taxonomy,

KP

CcP

CA

Assessment
Methods

CO1

Identify the research gap 4
formulate a research problem relg
to electrical engineering.

PO2

C4

3,4

IR

CO2

Design an appropriate engineel
product/service solution that me
the required technical standard
specifications.

PO3

C6

PR, PPr

CO3

Proficient in
performance
engineering
prototype.

investigating th
of the design
product/servi

PO4

C5, P5

DR, ID

CO4

Able to evaluate the design
product/service solution wi
standard scientific specification g
communicate the final outcomes.

PO3

C6

FR, FPr, FD

CO5

Able to integrate releva
engineering tools in the process
project design, development ¢
implementation.

PO5

P4, A4

DR, ID, FD

CO6

Capable to understanding of eth
values and professior
responsibilities tohe society in th
different phases of the design
project.

PO8

A4

FR, FPr

CO7

Demonstrate the understanding of
project impact on environmental ¢
sustainability.

PO7

C2

PR, PPr

CcO8

Able to assess societal, health, sa
legal and culttal issue related to t
designed project.

POG6

Cs

FR, FPr

CO9

Demonstrate leadership skills, abi
to work independently and in a te
through project development phas

PO9

A5

FPr, FD

CO10

Able to develop communication sk
through technidareport writing ant
presentation.

PO10

A2

FR, FPr

CO11

Conduct financial investme
analysis and estimate the project @

PO11

C2, P2,
A3

PR, PPrFR
FPr

CO12

Verify the designed proble
technological, geographical 4
cultural adaptation in rbade
context.

PO12

A5

FR

CO13

Be competent in understanding
project time, stakeholder and |
management and able to prey
detail project work breakdov

structure (WBS).

PO11

C3, P4,
A3

PR, PPrFR
FPr

(CP- Complex Problems, CAomplex Adivities, KP-Knowledge Profile; IR Initial Report
Proposal RepoHPR, Proposal PresentatiorPPr, Designed RepadirtDR, Initial Demonstratio
1 ID, FR-Final Report, FRFinal Presentation, FFinal Demonstration
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COURSE CONTENT

Every student will beequired to undertake a suitable Final Year Design and Research
during Level4d (Terml&ll or Spring & Fall Term) in consultation with the Head of

Department and the faculty guide (or Supervisor) and submit the project or thesis at th
Level4 (Fall Semester) on dates announced by the institute (department).

CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome

3

4

5

6

7

8

9

10

11

12

CO1

Identify the research gap @
formulate a research probl
related to electrical engineegn

CO2

Design an appropriate engineel
product/service solution that me
the required technical standard
specifications.

CO3

Proficient in
performance of the
engineering product/

prototype.

investigating  th
desigr
service

CO4

Able to evaluate the design
product/service  solution  wi|
standard scientific specification g
communicate the final outcomes.

CO5

Able to integrate  releva
engineering tools in the process
project design, devetmnent ani
implementation.

CO6

Capable to understanding of eth
values and professior
responsibilities to the society in f{
different phases of the desig
project.

CO7

Demonstrate the understanding
the project impacbn environment:
and sustainability.

CO8

Able to assess societal, heg
safety, legal and cultural iss
related to the designed project.

CcO9

Demonstrate  leadership  ski
ability to work independently and
a team throughrpject developmel
phases.

CO10

Able to develop communicati
skill  through technical repd
writing and presentation.

CO11

Conduct financial investme
analysis and estimate the pro|
cost.

CO12

Verify  the
technological,
cultural adaptation in

desiged problen
geographical 3
broac

context.
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Be competent in understanding
project time, stakeholder and r|
CO13|management and able to prey 3
detail project work breakdoy
structure (WBS).

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning

Practical / Tutorial / Studio 56
Sef-Directed Learning

Project design and background Research Work under the 84

supervision of Supervisor

Project work/Simulation practice at Lab 84

Preparation of report and presentation and demonstration 40
Formal Assessment

Demonstration 3

Presentation 3

Total 270

TEACHING METHODOLOGY
Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method
ASSESSMENT STRATEGY

Components Grading co B1 o oTagosomy
Initial Report (IR) 10% CO1 C4
CO2 C4
, Proposal Report (PR) anc 0 COo7 Cc2
gsgég]surggi Proposal Presentation (PF 30% CO13 C3, P4, A3
(c0%) CCOO?%1 Ci:’5|:)zl3’5A >
. . 0 J
Designed Repoit (DR) 10% CO5 P4, Ad
" . CO3 C5, P5
0 1
Initial Demonstration (ID) 10% COS P4, Ad
CO4 C6
CO6 A4
CO 8 C5
. . CO9 A5
)
Final Repor and presentation 25% CO 10 AD
CO 11 C2, P2, A3
CO 12 A5
CO 13 C3, P4, A3
- : CO5 P4, A4
0 1)
Final demonstration 15% CO6 A4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychator Domain, A = Affective Domain)
TEXT & REFERENCE BOOKS
Books as per the guideline of Faculty Guide or Supervisor.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2 Elective Course
5.2.1 Power

5.2.1.1. EECEA71: Power System Il
Level-4 Term-1/ll (Spring/Fall)

COURSE INFORMATION

Course Code |: EECE 471 Contact Hours :3.00
Course Title | Power System || Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 305

Course Title: Power system |

CURRICULUM STRUCT URE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of the course is to develop the students mind in reaching a better understg
advanced topics in power system transmission and distribution network. The students
able to learn atwt grid stability, FACTS & HVDC devices and different power quality isg
The enriched knowledge will help students to solve-lilapower engineering problems.
OBJECTIVE

1. Familiarize students with the transmission and distribution network of armpisle
2. To impart the concepts of Power system stability and power quality indices.

3. Acquaint students with reactive power compensation and FACTS and HVDC devic
COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o0 o Assessment

PO Taxonomy CPICA|KP Methods

No. Course Outcomes

Be proficient in analysing the

power system transmission

col distribution netwqu functic_)nalit PO3 cé 11 1|5/ F ASG, Pr
and be able talesignthe optimun

solution for a complex pow

system.

Able to use the concept of 8w

equation and equal area criterior

T, F

co2 design the solution of power syst PO2 C6 1 4 ASG
stability problems.
Capable taunderstand the conceg
of different compensati

cO3 techniques and operation of FAC PO1 c3 4| Mid Term

and HVDC devices andpply this
knowledge to solve th
compensation problems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pt Presentation; RReport; F Final Exam)
COURSE CONTENT

Introducti on to Power Supply System:Overview of electric power system, power grig
Bangladesh, electrical supply system, comparison of AC and DC transmission, various
of power transmission, Advantages of High voltage transmission.

Mechanical Design of Ovehead Transmission Lines Transmission line components, type
insulator, string efficiency and different improvement methods, sag in overhead line, cq
transmission line, power loss due to corona.

Electrical Design of Overhead Transmission Lines Overhead line parameters, skin eff
Inductance of singlphase line, three phase line, self GMD and mutual GMD, capacita
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single phase two wire line and three phase line.

Underground Cables Construction of Underground cables, Insulation restgtasf a singl
core cable, Capacitance and Dielectric stress of a single core cable, capacitance grad
sheath grading, types of cable fault, capacitance of 3 core cable, Murray Loop test, Vai
test
Electric Power Distribution System: Classfication of distribution system, A.C and [
distribution, connection schemes of distribution system, design consideration of dist
system

Power System stability Introduction to power system stability, rotor angle, voltage
frequency stability,Rotor dynamics and swing equation, power angle equation, equg
criterion of stability, multimachine study of stability

Reactive Power compensatianintroduction to Reactive power compensation in transmi
line, power transmission capability, Lisempensation: shunt reactor, series and shunt cag
compensation
FACTS & HVDC : Classification of FACTS devices, series and shunt controller, Sty
FACTS device SSSC, TCSC, SVC, TCR, STATCOM, UPFC, Introduction to HVDC, Tec
performance, Diffegnt HVDC link, Layout
Power quality: sources of power quality problem, characterization of Power quality prg
Harmonic distortion, Power factor and cost analysis, IEEE Power quality standards.
CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3[4]5]6|7]8[910] 1112

No. Course Outcome

Be proficient in analysing the powe
system transmission & distributi
CO1 |network functionality and be able 2
design the optimum solution for
complex power system.

Able to use the concept of swir
equaion and equal area criterion
design the solution of power syste
stability problems.

CO2

Capable tounderstand the concept ¢
different compensation techniques |
CO3 |operation of FACTS and HVDC deviq 3
and apply this knowledge to solve tl
compensation problems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I
of matching)
TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 48
SeltDirected Learning 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, €perative and Collaborative Method, Problem Based Method
COURSE SCHEDULE

Lecture Plan
Week 1 Introduction to Power Supply System
Class 1 |Overview of electric power system, Power grid of Bangladesh
Class 2 |Introduction to electrical supply system, Comparison of AC anc
transmission,
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Class 3

various systems of power transmission, Advantages of High v(
transmission

Week 2

Mechanical Design of Overhead Transmission Lines

Class 4

Transmission line components, Types of insulator

Class 5

String efficiency calculation, Methods of improving string efficieng

Class 6

Mathematical problems related to string efficiency

Week 3

Mechanical Design of Overhead Transmission Lines

Class 7

Sag in overhead line, calculation of Sag

Class 8

Corona Effect in overhead line, Power loss due to corona

Class 9

Mathematical problems related to Sag and corona

CT1

Week 4

Electrical Design of Ovehead Transmission Lines

Class 10

Overhead line parameters, Skin effect

Class 11

Inductance calculation of singfghase line, three phase line

Class 12

Calculation of self GMD and mutual GMD

Week 5

Electrical Design of Overhead Transmision Lines

Class 13

Mathematical problems related to inductance calculation of ove
lines

Class 14

Capacitance calculation of single phase two wire line, phase line

Class 15

Mathematical problems related to inductance calculation of ove
lines

Week 6

Underground Cables

Class 16

Underground cables construction, Insulation resistance of a sing|
cable

Class 17

Capacitance and Dielectric stress of a single core cable

Class 18

Mathematical problems related to single core cable

CT2

Week 7

Underground Cables

Class 19

Cable gradings, capacitance grading, isteeath grading

Class 20

Types of cable fault, capacitance of 3 core cable, Murray Loof
Varley loop test

Class 21

Mathematical problems relatéal capacitance grading and cable fau

Week 8

Electric Power Distribution System

Class 22

Classification of distribution system, A.C and D.C distribution

Class 23

Connection schemes of distribution system, Design considerat
distribution system

Class 24

Mathematical problems related to distribution system

Week 9

Power System stability

Class 25

Introduction to power system stability, rotor angle, voltage
frequency stability

Class 26

Rotor dynamics and Swing equation

Class 27

Mathemaical problems related to swing equation

Week 10

Power System Stability

Class 28

Power angle equation, Equal area criterion of stability

Class 29

Multimachine study of stability

Class 30

Mathematical problems related to equal area criterion problem

Week 11

Reactive Power compensation of Transmission line

Class 31

Reactive power compensation in transmission line, power transm
capability

Class 32

Line compensation: shunt

compensation

reactor, series and shunt caf

Class 33

Mathematial problems related to transmission line compensation

Week 12

FACTS & HVDC

MID
TERM
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Class 34 |Classification of FACTS devices, series and shunt controller
Class 35 |Study of FACTS device: SSSC, TCSC, SVC

Class 36 |Study of FACTS device: TCR, STATCOM, UPFC

Week 13 FACTS & HVDC /Power Quality

Class 37 |Introduction to HVDC, Technical performance, Different HVDC li
Layout CT4
Class 38 |Power quality, sources of power quality problem

Class 39 |Characterization of Power quality problem, Harmonic digio
Week 14 Power Quality

Class 40 |Power factor and cost analysis, IEEE Power quality standards
Class 41 |Mathematical problems related to power quality

Class 42 |Revise and summary

ASSESSMENT STRATEGY
Components Grading CO Bl oomb6s Taég
Class Test & Assignment 20% CO 2 C3
_ 1-3 CO1 C6
Continuous Class Participation 5% co1 C6
Assessmen
(40%) Class Attendance 5% - -
Mid term 10% CO3 C3
. CO1 C6
0
Final Exam 60% CO 2 C3
Total Marks 100%
(CO = Course Outcane, C = Cognitive Domain, P = Psychomotor Domain, A = Affectivq
Domain)

TEXT AND REFERENCE BOOKS

Element of Power System Analy$i3. J. Grainger and W. D. Stevenson,
Modern Power System AnalysidJ Nagrath and DP Kothari

Principles of Power System, K Mehta

FACTS Controller in Power Transmission and Distribution, K.R. Padiyar
Power Quality, S.M. Halpin, Auburn University

arwnNE

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.1.2. EECE 475Power Plant Engineering
Level-4 Term-I/1l (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 475 Lecture Contact Hours|: 3.00
Course Title |: Power Plant Engineering Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 305
Course Title: Power System t

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Power Plant Engineering is the introductory step edepth knowledge of power plants. T
course offers the initial knowledge of different types of power plants to produce el
energy. At the bginning of the course, the knowledge about hyglvaver plant is given. The
with the flow of class, the working principle, general layout, site selection, componef
guality, waste management of gas power plant, steam power plant, nuclear poweitopig
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with the hydro power plant are manifested. After covering the construction, energy rate
installation as well as the maintenance cost of these power plants are instructed.

OBJECTIVE

1. Be able to impart elementary knowledge on the layout andiples of operation of vario
power plants.

2. Be able to familiarize the students with the different component incorporated with dif
power plants

3. Be able to familiarize with the factors of site selections for diverse types of power ple
4. Be able tampart in depth knowledge the advantages and disadvantages of different

plants along with cost calculation

COURSE OUTCOMES & GENERIC SKILLS

Correspondir Bl o o Assessment
No. Course Outcomes g PO Taxonomy CP|CA|KP Methods
Be able to explainthe layout an T, Mid, F, CI

CO1 |summarize the principles of operation POL C2 1-4

: part
various power plants
Be able to identify different compone
CcO2 incorporated with different power pla PO7 ca 7 ASG

and asses the environmental
sustainability impact of tlee plants.

Be able to predict the suitable locati
CO3 (for different power plants and to comp PQ2 C3 P1 1-4| T, F, Cl part
the installation and maintenance cost

Be able to justify professional ethics
build different types of pwer plants fron
fossils and provide the alternat
solutions.

CoO4 PGB C5 7 ASG

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pt Presentabn; R- Report; F Final Exan)

COURSE CONTENT

Power plants: General layout and principles, steam turbine, gas turbine, combined cy
turbine, hydro and nuclear.

Power plant instrumentation.

Selection of location:Technical, economic and environmental factors.

Load forecasting.

Generation scheduling: Deterministic and probabilistic.

Electricity tariff: Formulation and types.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1712737415167 819 10! 1112

Be able to explain the layout af
CO1 | summarize the principles (¢ 2
operation olvarious power plants

Be able to identify differen
component  incorporated  wit
CO2 | different power plants and asses 3
environmental and sustainabili
impact of these plants.

Be able to predict the suitab
locations for dferent power plants
and to compute the installation a
maintenance cost

CO3
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Be able to justify professional ethi
to build different types of powe
plants from fossils and provide tf
alternative solutions.

CO4

of matching)

(Numerical methodised for mapping which indicates 3 as high, 2 as medium and 1 as loy

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 42

Practical/Tutorial/Studio -

Studentcentred Learning -
Self-Directed learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21

Preparation for final examination 21
Formal Assessment

Continwous assessment 2

Final examination 3
Total 131

TEACHING METHODOLOGY

Lecture and discussion, €xperative and collaborative method, Problem based metho

COURSE SCHEDULE

Week 1 Load Curve

Class 1 | Load duration curves

Class 2 | Load duration curves (contd.)

Class 3 | Location of power plants

Class 14 | Turbine blading (contd.)

Week 2 Steam Power Plant
Selection of location of plants: technical, economic and environm
Class 4 | ¢ ctors CTl
Class 5 | Basic type of steam generators
Class 6 | Fire-tube boilers and \Atertube boilers
Week 3 Steam Power Plant
Class 7 | Economizers and Supéeaters
Class 8 | Steam generator control
Class 9 | Steam generator control (contd.)
Week 4 Steam Power Plant
Class 10 | Supercritical boiler: PC vs CFB technology
Class 11 | Introduction to steam turbines
Class 12 | Steam turbines (contd.)
Week 5 Hydroelectric Power Plants
Class 13 | Turbine blading
CT2

Class 15 | Introduction to hydroelectric power plants

Week 6 Hydroelectric Power Plants

Class 16 | Advantages and disadvantages of water power

Class 17 | Selection of site for hydroelectric plants

Class 18 | Hydrological cycle

Week 7 Hydroelectric Power Plants

Class 19 | Essential elements of a hydroelectric power plant

Class 20 | Classification of hydroelectric power plants

Class 21 | Hydraulic turbine
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Week 8 Hydroelectric Power Plants

Class 22 | Turbine size and Pelton wheel MID
Class 23 | Comparison of turbines TERM
Class 24 | Governing of hydraulic turbines

Week 9 Nuclear Power Plants

Class 25 | Structure of atom, chemical and nuclear reactions
Class 26 | Nuclear stability, binding energy

Class 27 | Radioactive decay, half life

Week 10 Nuclear Power Plants

Class 28 | Nuclear fission and chain reaction

Class ® | Heat transfer and fluid flow in nuclear reactors
Class 30 | Types of reactors

Week 11 Gas Turbine Plants

Class 31 | Different types of reactors

Class 32 | PWR, BWR, GCR, LMFBR etc CT3
Class 33 | Gas turbine power plant

Week 12 Gas Turbine Plants

Class34 | Combined cycle gas turbine plant

Class 35 | Power plant auxiliaries and instrumentation

Class 36 | Load forecasting

Week 13 Energy Tariff

Class 37 | Electricity tariff: formulation and types

Class 38 | Generator Scheduling: Deterministic

Class 39 | Generator Scheduling: Probabilistic

Week 14 Load Forecasting

Class 40 | Solving practical problems while planning to set up new power plg
Solving problems related to load forecasting and electricity tariff o

Class 41 L
existing power plants
Class 42 | Open discussion
ASSESSMENT STRATEGY
Components Grading CO Bl oombds Tax
CO1 Cc2
Class test/ Assignment 20% €o2 ca
Continuous co3 €3
_ CO4 C5
Assessmen - ) co1 c2
(40%) Class Participation 5% CO3 C3
Class Attendance 5% - -
Mid Term 10% CO1 Cc2
. CO1 C2
Final Exam 60% cO2 Ca
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

Power Plant EngineerinG R and G. R. Nagpal

Power Station Engingag & Economy- William A. Vopat

Electric Power Generation, Transmission and Distribut®imgh S.N
Principle of Power SystenV. K. Mehta

Electric Power Engineering Handbook.L. Grigsby.

Power Plant Engineering. K Nag

oOghrwNE

***Details of program outcome and grading policy are attached as Annex A and Annex B
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5.2.1.3. EECE 477Power System Protection
Level-4 Term- I/I1 (Spring/ Fall)

COURSE INFORMATION

Course Code : EECE 477 Lecture Contact Hosr |: 3.00
Course Title : Power System Protection Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 305
Course Title: Power System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and familiarize the students with the basic power system protection equiiben
relays, circuit breakers etc. and their applications for the protection of various electrical
and its different components.

OBJECTIVE

1 To impart elementary knowledge on the electrical protective devices used in a power

2 network with tygs, specification, standard values and limitations.

3. To familiarize the students with the working principle of different protective devices su
fuse, circuit breaker, relay and instrument transformers.

4. To appraise the operating principle of various pnittection schemes such as generator,
transformer, motor, bus bar, transmission line, distribution line etc.

5. To convey in depth knowledge on different parameters of protective devices and therg
enable students to design the protection units of generatamsmission and distribution
networks on both sides.

COURSE OUTCOMES & GENERIC SKILLS

No. |Course Outcome Corresponding Bl o o nCP|CA|KP | Assessmen
PO Taxonomy Method

Be able tademonstratethe basic

co1 operg’qng_ prmuplgs_an@terpret PO1 ca 3 T, Mid Term,
specifications andimitations of F
various protective devices

CO2 |Developing potential tocompare .
the functions of different protecti PO1 C4 3 i MldFTerm,
devices

CO3 |Gaining ability to Analyse the
bas_lc protective measure;s‘or PO1 ca 1 3 T, Mid Term,
various components of differe F
units

CO4 |Attaining proficiency indesigning
various  protection ;chemes | PO3 c6 >l 3|5 F. ASG
generation,  transmission &
distribution networks on both sidg

(CP- Complex Problem, CAConplex Activity, KP- Knowledge Profile, ITest, PR Project, Q
Quiz, ASG Assignment, RPresentation, RReport, F Final Exam)

COURSE CONTENT

Criteria for detecting faults: Over current, differential current, difference of phase angles,
and under vitages, power direction, symmetrical components of current and voltages,
impedance, frequency and temperature.

Instrument transformers: CT and PT. Electromechanical, Electronics and digital Relays:
modules, over current, differential, distance anddional. Trip circuits.

Unit protection schemes: Generator, transformer, motor, bus bar, transmission and distri
lines. Miniature circuit breakers and fuses.

Circuit breakers: Principle of arc extinction, selection criteria and ratings of cireaikdrs,
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types- air, oil, SF6 and vacuum.

CO-PO MAPPING

No

Course Outcomes (CO) of the

Program Outcome

Course

1

2134|516

Co1

Be able todemonstrate the basic
operating principles andnterpret
specifications and limitations ¢
various protective devices

3

CO2

Developing potential tccomparethe
functions of different protectivs
devices

CO3

Gaining ability toanalysethe basic
Protective measuresfor various
components of different units

Co4

Attaining proficiency in designing
various protection schemes

generation, transmission al
distribution networks on both sides

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as Ic

of matching)

TEACHI NG LEARNING STRATEGY

Teaching and Learning activities FaoeFace Learning
Lecture
Practical/Tutorial/Studio Studexntntred Learning
Self-Directed learning
Non-faceto-face learning
Revision of the previous lecture at home Preparation for
examiration

Formal Assessment
Continuous assessment Final examination
Total

Engagement (hours) 42

42
21
21

2
3
131

TEACHING METHODOLOGY

Lecture and discussion, €aperative and collaborative method, Problem based method

COURSE SCHEDULE
Week 1 Power System protection
Class 1 Purpose of power system protection
Class 2 Criteria for detecting faults and respective relays
Class 3 Over current Protection
Week 2 Generator Protection
Class 4 Differential protection of generator cT1
Class 5 Differential protection transformer
Class 6 Protection for difference of phase angles
Week 3 Generator Protection (cont.)
Class 7 Over voltage protection
Class 8 Under voltage protection
Class 9 Protection from unsymmetrical components afrent andvoltage
Week 4 Generator Protection (cont.)
Class 10 |Over and under frequency protection
Class 11 |Current transformer CT2
Class 12 |Protection transformers
Week 5 Relays
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Class 13 |Basic module and working principles of electroneatbalrelays
Class 14 |Basic module and working principles of electronics relays
Class 15 |Basic module and working principles of digital relays
Week 6 Relays (cont.)
Class 16 |Over current relay
Class 17 |Differential relay
Class 18 |Distane relay
Week 7 Relays (cont.)
Class 19 |Directional relay
Class 20  |[Trip circuits
Unit Protection
Class 21  |Unit protection schemes: Generator
Week 8 Unit Protection(cont.) Mid
Class 22  |Unit protection schemes: Transformer Term
Class 3 Unit protection schemes: Motor
Class 24  |Unit protection schemes: Bus bar
Week 9 Unit protection (cont.)
Class 25 |Unit protection schemes: Transmission lines
Class 26  |Unit protection schemes: Distribution lines
Class 27  [Miniature circuit beakers
Week 10 |Fuses and Circuit Breaker
Class 28 |Fuses
Class 29 |[Basics of circuit breakers
Class 30 |Principle of arc extinction
Week 11 Circuit Breaker (cont.)
Class 31 |[Selection criteria of circuit breakers
Class 32 [Types of cirait breakers: air and oll
Class 33  [Types of circuit breakers: Sf-and vacuum
Week 12 Design problem
Class 34  |Rating of circuit breakers cT3
Class 35 |Designing practical power system protection unit generationlside
Class 36 |Designing practicgbower system protection unit distributiside 1
Week 13 Design problem(cont.)
Class 37 |Designing practical power system protection unit transmissionlsig
Class 38 |Designing practical power system protection unit generaiam?2
Class 39 |Designing practical power system protection unit distribusicie-2
Week 14 Design problem(cont.)
Class 40 |Designing practical power system protection unit transmissae?
Class 41 |Open discussion
Class 42 Presentation
ASSESSMENT STRATEGY
Components Grading CO Bl o otaxbnomy
Continuous Class test/ 20% CO1, CO2, C4
Assessment | Assignment CO3
(40%) Class Participation 5% CO4 C6
ClassAttendance 5% - -
Mid Term 10% CO1, CO2LC03 C4
Final Exam 60% CO1, CO2, C4,C6
C03,C04
Total marks 100%

(CO= Course Outcome, C=Cognitive Domain, P=Psychomotor Domain, A=Affective Domain)
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TEXT AND REFERENCE BOOKS

1  Switchgear Protection and Power Syst&unil S. Rao

2. Power System Protection and Switchgd&adri Ram

3. Fundamental oPower System Protectiolf. G. Paithankar
4. Power System ProtectioR.M. Anderson

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.1.4. EECE 478Power System Protection Laboratory
Level-4 Term- Il (Fall)

COURSE INFORMATION

Course Code | : EECE 478 Contact Hours| : 3.00
Course Title | : Power System Protection Laboratory | Credit Hours | :1.50

PRE-REQUISITE

Course Code: EECE 477
Course Title: Power System Protection

CURRICULUM STRUCTURE

Outcome Based Education (BB

SYNOPSIS/RATIONALE

This sessional course is designed to make the students enable to understand the basi
principle of protective devices like relay, circuit breaker, fuse etc and their applications
protection of power system equipmesnich as generator, motor and transformer. It is targ
to provide a strong foundation to the students on modelling of power system protective
using relay and circuit breaker considering all types of fault in the system.

OBJECTIVE

1. To enable thetadents to understand the use of basic power system protective equ
like relay, circuit breaker, fuse, CT, PT etc. for real life power system protection.

2. To provide the students haot experience of implementing various protective schemg
the potection of Generator, Induction motor and Transformer etc.

3. To enable the students to use proper protection scheme and relay considering the
location of fault.

4. To make the students capable to construct efficient protection scheme for power
protection using software like ETAP, PSAF etc. for the application in real life problems.
5. To augment studentds <creative thinkinrn
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

No. CourseOutcomes Corresponding Bl o o1 CP |CA|KP|Assessmer
PO Taxonomy Methods

CO1Be able to explaithe basicworking
principle of various types of relg
circuit breaker, CT, PT etc. an PO7 P2 7 R
identify their environmental impa
in power system protection.

CO2Attaining knowledge to compare
different topologies of protection f
alternator, induction motg
transformer etc andchoose bes| PO5 C3,P1 6| QR, T
protection scheme considering th
type, severity and location of fa
using har

CO3|Achieving ability to analyze 4 PO6 C4, A3 7 PR, Pr
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particular real life problem ¢
protection of power syste
equipment angroposebest schen
for protection considering differe
technical constraints, public heg
and safety.

CO4

Develging capabilityto designany
project on protection syste
considering appropriate ratings
circuit breaker and relg

coordination concept.

PO11

P6

PR, Pr, R

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

|l earned i n

EECE 477

usi

ng

In this course, students will perform experiments to practically verify the theories and cor

di ff er earet har

CO-PO MAPPING

No

Course Outcome

PROGRAM OUTCOMES (PO

3

4

5

6

7

8 |9

10

11 |12

Co1

Be able to explainthe basig
working principle of various type
of relay, circuit breaker, CT, F
etc. and identify  Hheirn|
environmental impact in pow
systen protection.

CO2

Attaining knowledgeo Compare
different topologies of protecti(
for alternator, induction motq
transformer etc andhoose bes]
protectionschemeconsidering th
type, severity and location of fa
using har

CO3

Achieving ability to analyze a
particular real life problem (
protection of power syste
equipment and propose bes;
scheme for protection consider
different technical constrain
public health and safety.

CO4

Develging capability to design
any project on protection systi
considering appropriate ratings
circuit  breaker and rel:
coordination concept.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as I¢
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture

14

Experiment

28

SeltDirected Learning
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Preparation of Lab Reports 30
Preparation of Lalbest 4
Preparation of Quiz 5
Prepaation of Presentation 5
Engagement in Group Projects 24
Formal Assessment

Continuous Assessment 10
Final Quiz 1
Total 121

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionoi&ative and Collaborati
Method, ProjecBased Method

COURSE SCHEDULE

Week 1 |Exp 1: Familiarization with the protection equipments.

Week 2 |Exp 2: Generator synchronization

Week 3 |Exp 3: Differential protection of a synchronous generator

Week 4 |Exp 4: Overspeed protection of a synchranganerator

Week 5 |Exp 5: Reverse power protection of a synchronous generator

Week 6 |Lab Testl

Week 7 |Exp 6: Overvoltage protection of a synchronous generator

Week 8 |Exp 7: Overcurrent protection of a synchronous generator

Week 9 |Exp 8: Mechanial overload/underload protection of a three phase induction n

Week 10 |Exp 9: Differential protection of a three phase power transformer

Week 11 |Exp 10: Restricted Earth Fault Protection of Transformer

Week 12 |Lab Test2

Week 13 |Lab Quiz

Week14 |Project Presentation + Viva

ASSESSMENT STRATEGY

Components Grading CO Bl oombs Tax

L CO1 P1

Lab palr?tg:rgpc))?:lon and 2504 CoO 2 P>

Continuous co3 P3

Assessmen; Co1 Pl

(70%) Lab Test 30% CO2 P2

CO3 P3

Project and Preseniai 15% CO4 A4

CO1 P1

Lab Quiz 30% CO 2 P2

CO 3 P3

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain

TEXT AND REFERENCE BOOKS

Text Books:

1. Switchgear protection and Power Systérsaril S. Rao
Reference Books:

1. Power System Protection and Switchge&adri Ram

2. Fundamentals of power system protection. G. Paithankar

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.1.7. EECE 479Power Sysem Reliability
Level-4 Term- I/ll (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 479 Lecture Contact Hours |: 3.00
Course Title : Power System Reliability Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 305 Course Title: Pov@gstem

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of the course is to enhance stu
reliability analysis. It focuses on the learning of advanced reliability topics such asis
probabilistic methods, reliability indices with an insightful understanding in power s
applications. The students will also be able to solvelifeapower grid reliability problem
using this obtained knowledge.

OBJECTIVE

1. Familiarize stuents with the various probabilistic methods and reliability indices.

2. To impart the concepts of failure rate, restoration times, systems redundancy
reliability analysis of both interconnected transmission grid and distribution network

3. Acquaint students with the various probabilistic generation and load models using M4
process to solve power system reliability problems.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin¢ Bl o o n cp| ca |Kp Assessmer

No. Course Outcomes PO Taxonomy Methods

Be proficient inanalysing varioug
reliability indices and be able
CO1 |design probabilistic generatig PO3 C6 1| 1 |5|FASG,P
and load models to solve poy
system reliability problems.

Able to use the concept failuf
rate, restoration times, sgshg

CO2 |redundancy andlustrate the ided PO1 C3 1 4 T, F
in distribution system reliabilii
analysis

Capable tounderstand Markov,
process and reliability paramet
CO3 |in grid reliability analysis an PO1 C3 4 | Mid Term
apply different  probabilisti
methods to solve relidliiy issues

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction to Power System Reliabilty: Probabilistic reliability criteria, review
probability concepts, binomial probability distribution, poission probability distribution, N¢
probability distribution Power System Reliability Concept:Failure rate and outage, reliabi
cost andeliability worth, concepts of adequacy and security, methods of assessment
Generating capacity basic probability methods: Generating unit unavailability, capac
outage probability tables, comparison of deterministic and probabilistic criteria, a ve
algorithm for capacity model building

Reliability Indices: Loss of load probability (LOLP), Concepts and evaluation techni
scheduled outages, load forecast uncertainty, force outage rate uncertainty, LOLE com
evaluation of energy indicesnergy limited systemgenerating capacity frequency and durg
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method, system risk indices, Individual state laaddel, Cumulative state load model
Reliability assessment in interconnected SystemProbability array method in tv
interconnected systerfactors affecting the emergency assistance, effect of tie capacity,
reliability, effect of number of tie lines, Effect of load forecast uncertainty, reliability evalt
technique of three interconnected system and multiconnected system.

Reliability assessment in distribution system:Additional interruption indices, custom
oriented indices, load and energy indices, Probability distribution of reliability indices,
rate, restoration times, Series and parallel systems and redundancyrdigmgnd transie
failures, Inclusion of weather effects, Common mode failures, Inclusion of breaker failure
Reliability assessment in SubstationOperating and failure states of system components,
& short circuit failures, Malfunction of normallglosed Breakers

Markov process Markov process, Analysis of Probabilistic generation and load mode
Solution of actual problems regarding reliability of an existing power system model

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112|3|4|5|/6|7/8|9]10] 11| 12

No. Course Outcome

Be proficient in analysing various
reliability indices and able tdesign
CO1 |probabilistic generation and lo 2
models to solve power syst
reliability problem

Able to use the concept failure raf
restoration timegssystems redundan
and illustrate the idea in distributig
system reliability analysis.

Capable to understand Markov,
process and reliability parameterg
CO3 (grid reliability analysis andapply| 3
different probabilistic methods
solve relability issues.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as lov

CO2

matching)
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 48
Self-Directed Learning 94

Formal Assessment 05
Total 147

TEACHING METHODOLOGY
Lecture and Discussion, €perative and Collaborative Method, Problem Based Method
COURSE SCHEDULE

Lecture Plan
Week 1 Introduction to Power System Reliability
Class 1 Introduction to Power system Reliability, Probabilistic reliability criterig
Class 2 Review of probability concepts, Binomial probability distribution
Class 3 Poission probability distribution, Normal probability distribution
Week 2 Power System Reliabiliy Concept
Class 4 Reliability concepts: Failure rate and outage
Class 5 Reliability cost and reliability worth, Concepts of adequacy and securi
Class 6 Methods of assessment
Week 3  |Generating capacity--basic probability methods
Class 7 Generéing unit unavailability, Capacity outage probability tables

CT1
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Class 8 Comparison of deterministic and probabilistic criteria

Class 9 A recursive algorithm for capacity model building

Week 4 Reliability Indices

Class 10 |[Loss of load probabilityl(OLP), Concepts and evaluation techniques

Class 11 |Related Mathematical Problems and solution

Class 12 [Scheduled outages, Load forecast uncertainty

Week 5 Reliability Indices

Class 13 [Force outage rate uncertainty, LOLE Computation CT 2

Class 14 |Evaluation of energy indices, Energy limited systems

Class 15 |Related Mathematical Problems and solution

Week 6 |Generating Capacity Frequency and Duration method

Class 16 [System risk indices, Individual state load model

Class 17 |Cumulative state load odel

Class 18 |Related Mathematical Problems and solution

Week 7 |Reliability assessment in interconnected System

Class 19 |Probability array method in two interconnected system

Class 20 [Factors affecting the emergency assistance, effect of tie tyapei lin
reliability

Class 21 |Effect of number of tie lines, Effect of load forecast uncertainty

Week 8 |Reliability assessment in interconnected System

Class 22 [Reliability evaluation technique of three interconnected system

Class 23 |Reliability evaluation technique of multiconnected system

Class 24 |Related Mathematical Problems and solution

Week 9 Reliability assessment in distribution system

Class 25 |Additional interruption indices, customeriented indices, load and ene
indices

Class 26 |Probability distribution of reliability indices, failure rate, restoration times

Class 27 |Related Mathematical Problems and solution

Week 10 |Reliability assessment in distribution system

Class 28 |[Series and parallel systems and redundancypdeary and transient failures

Class 29 [Inclusion of weather effects

Class 30 |Related Mathematical Problems and solution

Week 11 |Reliability assessment in distribution system

Class 31 |Common mode failures

Class 32 [Inclusion of breaker failures

Class 33 |Related Mathematical Problems and solution

Week 12 |Reliability assessment in Substation

Class 34 |Operating and failure states of system components

Class 35 |Open & short circuit failures, Malfunction of normally closed Breakers

Class 36 |Relaed Mathematical Problems and solution

Week 13 |Markov process

Class 37 |Markov process

Class 38 |Analysis of Probabilistic generation and load models 1

Class 39 |Analysis of Probabilistic generation and load models 2 & 3

Week 14 |Reliability assessment problem formulation CT4

Class 40 |[Solution of actual problems regarding reliability of an existing p
system model 1

Class 41 |(Solution of actual problems regarding reliability of an existing p
system model 2, 3

Class 42 |Review

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.1.6. EECE 481: Power System Operation & Control
Level-4 Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Codel: EECE 481 Contact Hours :3.00
Course Title |: Power System Operation & control |Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 305 Course Title: Power system |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of the course is to develop the thinking process of the studesédhing a soui
understanding of broachnge of topics in the power system operation and control a
focuses on the learning of advanced power system contents such as economic (
automatic generation control, SCADA, power system securififysis, state estimation a

electricity market to build studentds <c
power systems towards smart grid.
OBJECTIVE

1 Familiarize students with the economic operation of a power system.

2. To impart the oncepts of power system automatic generation control, SCADA systen|
estimation and security analysis.

3. Acquaint students with the basic knowledge on the electricity market and smart grid.

4. To relate the power system operation and control knowledgelveétieal operation.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o Assessment
PO Taxonomy CP|CA | KP Methods

No. Course Outcomes

CO1 |Be proficient in analysing the
economic operation of pow
systems and be able tlesignthe PGB C6 1115 FASG,Pr
optimum solution fora comple;
power system.

CO2 |Able to use the concept
automatic generation  contr
SCADA system in power systg POL C3 1 4 F ASG
control and illustrate the idea
power system state estimation
CO3 |Capable of understanding thewel
system security and electrig
market concept andapplying
different methods to solve f{
power system contingen
problems in smart grid.

(CP- Complex Problems, C&Eomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)
COURSE CONTENT

Economic Operation of Power SystemlLoad distribution techniques, performance cuy
Economic dispatch using Lagrange method, Transmission loss equatiommecaispatc
using transmission loss, Unit commitment and its constraldymamic programming ar
Forward & backword DP method.

Optimal Power flow (OPF) analysis Optimal power flow problem formulation, classificat
of OPF algorithms, Transmission 8% operation, emergency state, overvoltage correctio
Automatic Generation Control (AGC): Basics generator control loop, Functions of A
Speed governor, modes of governor operation, Model for a control area.
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Power System Security Analysis: Power system exurity, reliability and econom
Contingency analysis by dc mogd8lystem reduction for contingency, contingency ranking
SCADA: Components and architecture of SCADAommunication topology, SCAD
Functions, Phasor measurement unit (PMU), EMS

State Estimaion: Concept of state and measurement variables, state estimation in EMS
Square method, observabilithad data detection and identificatjoRC power systemnstate
estimation formulation

Electricity Market: Electricity market model & operating mechism, Market stakeholdé
determination of market clearing spot price

Distribution Side Management (DSM) & Smart grid: Distributed generation, demand s
management features, demand response, concept of microgrid, grid evolution, Sn
concept, archecture, and future grid control techniques

CO-PO MAPPING

No. |Course Outcome PROGRAM OUTCOMES (PO)

112345 161(7 |8 |9 |10 |11 |12

CO1 |Be proficient in analysing
the economic operation
power system and be able 3
designthe optimum solutio|
for a @mplex power systen
CO2 |Able to use the concept ¢
automatic generatic
control, SCADA system
power system control a
illustrate the idea in powse
system state estimation
Capable ofunderstanding
the power system esurity
and electricity  marke
CO3 |concept andapply different
methods to solve the pow
system contingen
problems in smart grid

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 a
level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 48
Self-Directed Learning 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Method, PrablBased Method

COURSE SCHEDULE

Week 1 Introduction to Power System Operation and Control

Class 1 Overview of vertically integrated power system

Class 2 Basic principle of Power System Operation and control.

Class 3 Introduction of deregalted power market, grid transformation
Week 2 |Economic Operation of Power System

Class 4 Load distribution techniques, performance curves

Class 5 Economic dispatch using Lagrange method, Transmission loss equ

Class 6 Economic dispatch wittransmission loss, Penalty factor

CT1
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Week 3

Economic Operation of Power System

Class 7

Mathematical problems related to economic dispatch

Class 8

Mathematical problems related to economic dispatch

Class 9

Unit commitment and its constraints, Dymia programming method
to solve UC

Week 4

Economic Operation of Power System

Class 10

Forward and Backward DP method

Class 11

Mathematical problems related to Unit commitment

Class 12

Mathematical problems related to Unit commitment

Week 5

Optimal Power flow (OPF) analysis

Class 13

Optimal power flow problem formulation, classification of OPF algoritf

Class 14

Transmission system operation, emergency state, overvoltage correq

Class 15

Mathematical problems related Optimalyer flow

Week 6

Automatic Generation Control (AGC)

Class 16

Basics generator control loop, Functions of AGC

Class 17

Speed governor, modes of governor operation, Model for a contrg

Class 18

Mathematical problems related to AGC

Week 7

Power System Security Analysis

CT2

Class 19

Power system security, Reliability aretonomy

Class 20

Contingency analysis of single and multiple contingency in power sys

Class 21

Contingency analysis by dc model

Week 8

Power System Sadarity Analysis

Class 22

System reduction for contingency, contingenayking

Class 23

Mathematical problems related to contingency analysis

Class 24

Mathematical problems related to contingency analysis

Week 9

SCADA

Class 25

Components andrchitecture of SCADA, EMS

Class 26

Communication topology of SCADA

Class 27

SCADA Functions & Phasor measurement unit (PMU),

Week 10

State Estimation of Power System

Class 28

Concept of state and measurement variables, state estimation in

Class 29

Least Square method, observability

Class 30

Bad data detection and identification

Week 11

State Estimation of Power System

Mid-
term

Class 31

AC power system state estimation formulation

Class 32

Mathematical problems related to stateneation

Class 33

Mathematical problems related to state estimation

Week 12

Electricity Market

Class 34

Introduction to Electricity market model &tructure

Class 35

Different types of market models, electricity pricing

Class 36

Market stakbolder, determination of market clearing spot price

Week 13

Distribution Side Management (DSM) & Smart grid

Class 37

Mathematical problems related to electricity market price

Class 38

Distributed generation, demand side management features, desaotse

Class 39

Concept of microgrid, grid evolution to smart grid

Week 14

Industrial Lecture/Review

Class 40

Smart grid concept, architecture,

Class 41

Future smart future control techniques & integrated power systen

Class 42

Review andsummary

Class 42

Review and summary

CT3

ASSESSMENT STRATEGY
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Components Grading] CO |[Bl oomb6s Ta
Continuous| Class Test & Assignment3d. | 20% CO2 C3
Assessmen Mid term 10% COo3 C3
(40%) Class Attendance 5%
Class Performance 5%
. Co1 C6
Final Exam 60% CO 2 C3
Total Marks 100%

(CO = Course Qutcome, C = Cognitive, B Psychomotor,and A= Affective Domain)
TEXT AND REFERENCE BOOKS

1. Element of Power System Analy$i3. J. Grainger and W. D. Stevenson,

2. Power generation operatiamd control Allen J. Wood, Bruce F. Wollenberg
3.  Modern Power System AnalysidJ Nagrath and DP Kothan

4. Power System OptimizatidnKthori and Dhillon

5. Reliability Evaluation of Power SysteimBillinton and Allan

***Detalls of program outcome and grading policy are attached as Annex A and Annex B

5.2.1.7. EECE 483: High Voltage Engineering
Level-4 Term- 1/11 (Spring/ Fall)

COURSE INFORMATION

Course Code |: EECE 483 Contact Hours :3.00
Course Title |: High Voltage Engineering Credit Hours : 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE
Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To provide the students with an introduction to high voltage engineering, including ba
electrical breakdown, high voltage generation, high voltage test systemasumament ai
analysis techniques as applied to power system apparatus such as cables, i
transformers, and generators.

OBJECTIVE

1. Be able to impart fundamental concepts of high voltage generation and measuremen
2. Be able to familiarize the stadts with the concept and-depth knowledge of electrical
breakdown in different insulators (gases, liquids and solids).

3. Be able to familiarize the students with rdestructive insulation quality assessment techniq
4. Be able to deliver students withetinderstanding of insulation-ocodination and over
voltage protection.

COURSE OUTCOMES & GENERIC SKILLS

No. |Course Outcome Correspondit Bl o o | CP| CA |[KP| Assessmen
g P O{dTaxonomy Method
Be able toapply the understanding
co1 of fundamenta_l concepts f ohigh PO1 c3 1 3 T F
voltageGeneration and measurem
in related practical fields.
Be able toanalyse the breakdow T Mid
CO 2|phenomenon in gases, liquids PO2 C4 1 4 ’
id i Term F
solid insulators.
Be able toevaluatean i ns Mid Term,
CO3 performane based on quali PO2 €5 2|44 F, ASG
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assessment techniques

Be able todesign a high voltag;

CO4syster.n _ considering insulati PO3 cé 3|45 PR/ASG,
coordination and over volta Pr
protection.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Generation of high voltagesRectifier circuits for high voltage dc generation, Cockroft
Walton voltage multiplier ccuit, Electrostatic Generator, Cascaded transformer for
voltage ac generation, series resonant circuit, single stage and multistage impulse
circuits, impulse current generation.

Measurement techniques:Peak voltage measurement by spark dalectrostatic voltmete
Generating voltmeter, The Chublortesque method, Peak voltmeter with potential divider, Im
voltage measurement using voltage dividers, measurement of high dc and impulse current.
Breakdown Phenomenon:Breakdown in gases. Bakdown in noruniform fields and coror
discharges. Conduction and breakdown in liquids. Breakdown in solid dielectrics: if
breakdown, thermal breakdown and electromechanical breakdown.

High voltage testing: Testing of overhead line insulators, tegtof cables, testing of bushin
testing of power transformer and circuit breakers.

Non-destructive test techniquesLoss in a dielectric, measurement of resistivity, measureme
dielectric constant and loss factor, high voltage &adridge, pdral discharges

Insulation Coordination: Lightning and switching surges. Basisutation level. Surge diverters,
arresters. Principles of insulation coordination on high voltage and extra high voltage power s

CO-PO MAPPING

No. |Course Learning Oabme PROGRAM OUTCOMES (PO)
112|3|4|5| 6|7 |8 |9 |10 |11 |12
CO1Be able to apply the 3
understanding of fundamentg
concepts of high voltag
generation and measurement i
related practical fields.

CO2 |Be able toanalysethe breakdowi 2
phenomenonn gasesJiquids ang
solid insulators.

CO3|Be able teevaluatean 3
i n s u lpartormmanbesbased (
guality assessment techniques
Be able tadesigna high voltage 3
CO4 |system consideringsulation
coordination and over voltage
protection.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagementhours)
Faceto-Face Learning

Lecture 42
Practical /Tutorial / Studio Studententred Learning -
Self-Directed Learning 42
Non-faceto-face learning 21
Revision of the previous lecture at home Preparation for final € 21
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Formal Assessment 2

Continuous Assessment Final Examination

Total

131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to high voltage and HVDC generation

Class 1

Introduction to high voltage engineering, high voltage dc gemwerati

Class 2

Rectifier circuits, ripple minimization

Class 3

CockroftWalton voltage multiplier circuit

Week 2

HVDC Generation and HVAC Generation

Class 4

Electrostatic generator

Class 5

HVAC generation by cascaded transformer

Class 6

Tesla coils series resonant circuits

Week 3

Impulse Generation

Class 7

Definition, shape and representation of impulse

Class 8

Single and multistage impulse generation

Class 9

Impulse current generation

CT1

Week 4

Measurement techniques

Class 10

Spark ga method

Class 11

Electrostatic and Generating voltmeter

Class 12

The ChubkbFortesque method

Week 5

Measurement techniques

Class 13

Peak voltmeter with potential divider

Class 14

Impulse voltage measurement using voltage dividers

Class 15

Measuwement of high dc and impulse current

Week 6

High voltage testing

Class 16

Testing of overhead line insulators

Class 17

Testing of cables, testing of bushings

Class 18

Testing of power transformer

CT2

Week 7

High voltage testing and breakdown

Class 19

Testing of circuit breakers

Class 20

Mechanism of breakdown of gases

Class 21

Townsendds first @&fficcents econd 1 o

Week 8

Breakdown

Class 22

Cathode processesecondary effect

Class 23

Townsend breakdown mechanism

Class 24

Streamer mechani s m, Paschenodos |

Week 9

Breakdown

Class 25

Time lag

Class 26

Breakdown in liquid dielectrics

Class 27

Treatment and testing of transformer oil

Mid
Tem

Week 10

Breakdown

Class 28

Breakdown in solid dielectridntrinsic and electranechanical breakdow

Class 29

Breakdown due to treeing and tracking,

Class 30

Thermal and electrohemical breakdown, breakdown in vacuum

Week 11

Transients, Over voltage, Insulation coordination

Class 31

Lightning mechanism

Class 32

Switching surges

Class 33

Insulation coordination,

Week 12

Transients, Over voltage, Insulation coordination

CT4
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Class 34 |Over voltage protection, ground wires

Class 35 |Basic insulation level: EV

Class 36 |Basic insulation level: HV

Week 13

Non-destructive test

Class 37 |Basic insulation level: EHV

Class 38 |Loss in a dielectric

Class 39 |Measurement of resistivity

Week 14 |Non-destructive test

Class 40 |Measurement of eilectric constant and loss factor

Class 41 |High voltage Scheng bridge

ASSESSMENT STRATEGY
Components Grading CO Bl oomobs
ClassTest/Assignment| 20% CO1 C3
Continuous 1-3 CO2 C4
Assessment| Class Participation 5% CO4 C6
(40%) ClassAttendance 5% - -
Mid term 10% CO2, CO1 C4,.C3
Final Exam 60% CcO4 C6
CO 2 C4
CO 3 C5
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Doma

TEXT AND REFERENCE BOOKS

Text Books:

High Voltage Engineering by Naidu; Tata McGrail
High Voltage Engineeng by Wadhwa; NewAge India
Reference Books:

High Voltage Engineering by M. Khalifa; Dekker
***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.2Electronics

5.2.2.1. EECE 451: Processing and Fabrication Technology
Level4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 451 Contact Hours |: 3.00

Course Title |: Processing and Fabrication Technology Credit Hours : 3.00

PRE-REQUISITE

Course Code: EEGB17
Course Title: VLSI |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is designed on the semiconductor processing and fabrication technolg
course is very important to develop the future workforces for semiconductor industry in
with solar cells andother electronic devices. It is essential for students who desire
specialized one in the fabrication process of electronic device. The course covers the
the fabrication and processing technology of various elementary and compound sentic
materials such as silicon, \, I1-VI and organic materials.

OBJECTIVE

1. Introduce the students with the mechanism of various fabrication techniques for b
single crystal growth for semiconductor material.

2. Teach about the probable defects Wameay be generated during the growth processes
3. lllustrate in details the fundamental steps of fabrication process such as oxidation, d
lithography, etching, cleaning and metallization.

4. Impart the indepth theoretical knowledge of fabricatitethnique for monolithic IC takir
into account the physical challenges.

COURSE OUTCOMES& GENERIC SKILLS

Correspondin¢ Bl o0 0 cPCAlKkp Assessmer

No. Course Outcome PO Taxonomy Methods
Compare the mechanism of variou
CO1 |growth techniques for bkiland singl PO1 C5 1 3 T, F
crystal.
Correlate the characteristics and
CO2 qualities of growth semiconductor PO1 c1 1 3 T, Mid

with the fabrication process and Term, F
equipment used.

Explain the wafer manufacturing
processes, thermal oxidatiaiecant

CO3 |diffusion, physical/chemical vapor PO3 C2 2 5 T, Mid
. . Term, F
deposition, photolithography and
etching processes.
Selectappropriate fabrication F ASG
CO4 |technique for monolithic Integrated PO3 C5 3/ 3|5 Pr R '

Circuit (IC) with given specification

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Substrate materials: Crystal growth and wafer preparation, epigh growth technique
molecular beam epitaxy, chemical vapor phase epitaxy and chemical vapor deposition
Doping techniques: Diffusion and ion implantation.

Growth and deposition of dielectric layers: Thermal oxidation, CVD, plasma CVI
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sputtering ad siliconnitride growth.

Etching: Wet chemical etching, silicon and GaAs etching, anisotropic etching, sel
etching, dry physical etching, ion beam etching, sputtering etching and reactive ion etch
Cleaning: Surface cleaning, organic cleaningdeRCA cleaning.
Lithography: Photcereactive materials, pattern generation, pattern transfer and metaliza
Discrete device fabrication: Diode, transistor, resistor and capacitor. Integrated ci
fabrication: Isolation- pn junction isolation, mesolation and oxide isolation. BJT bas
microcircuits, pchannel and «thannel MOSFETs, complimentary MOSFETs and silicor
insulator (SOI) devices. Testing, bonding and packaging.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112/3[4|5|6|7]8]9]10| 11|12

No. Course Outcome

Understand the mechanism
CO1 |various growth techniques for bi 3
and single crystal.

Correlate the characteristics a
qualities of growth semiconduc
with the fabrication process &
equipment used.
Explain the wafer manufacturir
processes, thermal oxidation, de(
CO3 |[diffusion, physical/chemical vap 3
deposition, photolithography a
etching processes.

Select appropriate  fabricatic
technique for monolithic Integrat
Circuit (IC) with given
specification.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

CO2

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Faceto-Face Learning

Lecture 42

Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2

Final Examination 3

Total 131

TEACHING METHOD OLOGY

Lecture and Discussion, €perative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Introduction to Bulk Crystal Growth Techniques
Class 1 |Introduction to Processing and Fabrication Technology
Class 2 |Substrate matels: Crystal growth and wafer preparation
Class 3 |Silicon Ingot using CZ technique, Floating Zone Technique

Week 2 Introduction to Epitaxial Growth Techniques
Class 4 |Liquid phase epitaxial (LPE) technique

CT1
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Class 5

Chemical vapor phase epitaxy acttemical vapor deposition (CVD)

Class 6

Metal Organic Chemical Vapor Deposition (MOCVD)technique

Week 3

Introduction to Epitaxial Growth Techniques

Class 7

Molecular Beam epitaxial (MBE) technique

Class 8

Introduction to the fabrication processeatrinsic compound semiconductor

Class 9

Metal organic molecular beam epitaxial growth technique (MOMBE)

Week 4

Doping techniques

Class 10

Atomistic Analysis on diffusion type doping technique.

Class 11

lon beam implantation doping techn&u

Class 12

Mathematical problems regarding doping.

Week 5

Thermal Oxidation and PECVD

Class 13

Introduction to the significance of different oxide and dielectric layers i
semiconductor industry

Class 14

Mechanism of thermal oxidation and estition of the oxide thickness

Class 15

Plasma Enhanced Chemical Vapor Deposition (PECVD) technique for
growth dielectric

Week 6

Lithography

Class 16

Introduction to Lithography process and significance

Class 17

6Spdonat i ngo6 prngthephaoresidt materias an the wafer

Class 18

Details the each step of lithography process to transfer a pattern to the

CT2

Week 7

Etching Process

Class 19

Introduction to Etching process and significance in semiconductor indy

Class 20

Wet chemical etching and Dry etching

Class 21

Reactive lon Beam Etching (RIBE) in semiconductor technology

Week 8

Cleaning

Class 22

6Cl eaningd and o6l mportance of C

Class 23

Details of RCA cleaning and Meg®nic Cleaning

Class 24

Detais of Ultrasonic Cleaning and Ozone Cleaning

Week 9

Metallization

Class 25

Introduction to the metal and alloys for metallization process.

Class 26

E-beam evaporation technique for Metallization

Class 27

Sputtering and CVD process of Metallization

MT

Week 10

Device Isolation

Class 28

Pattern transfer and metalization

Class 29

Discrete device fabrication: Diode, transistor, resistor and capacitor

Class 30

Discrete device fabrication: Diode, transistor, resistor and capacitor

Week 11

Fabrication of Practical Devices

Class 31

Introduction to the different ways ofrpjunction fabrication

Class 32

Fabricating the bipolar junction transistorgm) using the diffusion proce

Class 33

Fabrication of Resistor and Capacitor in Integra&@duit

Week 12

Silicon on Insulator (SOI) technology

Class 34

Comparison of MOS and Silicon on Insulator (SOI) technology

Class 35

SIMOX process of fabricating SOI based devices

Class 36

SmartCut process of fabricating SOI based devices

Week 13

Fabrication of ICs

Class 37

Introduction to the significance of IC fabrication technology.

CT3

Class 38

Fabrication process of CMOS

Class 39

Fabrication process of monolithic IC

Week 14

Packaging of ICs

Class 40

Introduction to Testing, bondingnd packaging

Class 41

Throughhole Mount package, and Surface Mount Package of ICs
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Class 42 |Ball grid array and Wafer level chip scale packaging approach for Chig
package
ASSESSMENT STRATEGY
Components Grading co Bloomds Taxonomy
CO1 C5
Class Test/ Assignment3 20% CO2 Cl
Continuous COo3 Cc2
Assessmen| Class Participation 5% CO4 C5
(40%) ClassAttendance 5% - -
, CO2 Cl
Mid term 10% CO3 Co
CO1 C5
: CO 2 Cl
Final Exam 60% CoO3 Co
CO4 C5
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair,
TEXT AND REFERENCE BOOKS
1. Fabrication Engineering at the Micro and Nanoscale by Stephen A Campbell
2. An Introduction to VLSI Physical DesignC. K. Wong
3. Electronic andOptoelectronic properties of semiconductor structure by Jasprit Sing

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.2.2. EECE 453: Analog Integrated Circuits
Level-4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code: EECE 453 Lecture Contact Hours :3.00
Course Title |: Analog Integrated Circuits  |Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 201 Course Code: EECE 317 Course Code: EECE 457
Course Title: Electronics | Course Title: VLSI | Course Title: VLSI I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Analog Integrated Circuit is one of the advanced courses for students of ele
specialization for that very reason the @auis quintessential for research in the aforement
field. The contents of the course focus on the advanced operations of MOS device
special emphasis is given on MOS amplifiers (Single stage and differential). Unwante
that arises in CMO@esigns is also addressed along with preliminary ideas of CMOS d
(Reference generators, Current mirrors and switched capacitor circuits) that is used freq
advanced VLSI designs. Irrespective of its contents the course also gives thesstuitkerdu
of researches in IC design that is vital in the day to day life of designer.

OBJECTIVE

1. Familiarize students with the basic physics and operation of MOS devices.

2. Developthe quality of using essential analytical tools for quantifying behaabGMOS
circuits like singlestage amplifiers, differential amplifiers and current mirrors.

3. Addressthe imperfection of Noise that occurs in CMOS designs and its subsequent
on circuits.

4. Introduce the concepts of advanced Bandgap reference gerseratal discrete tin
systems implemented by means of switched capacitor circuits.
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5. Discussthe design, operation and behaviors of oscillator and phase locked loop circy

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ B o o cplcal kp Assessmer

No. Course Outcomes PO Taxoromy Methods

Be capable imrecalling the physics ¢
MOSFET andexplain the underlyin
principles of MOS transistors, secq
order effects and parasitic effects.

CO1 PO1 C2 1 T, F

Capable tanalysethe topologies of th
single stage FET amplifiers al
differential amplifiersdemonstrate the
mirroring technique of current sour
without compromising the volta
headroom.

CO2 PO1 C4 3 T, F

Be adept ininterpreting the effects @
different noise (thermal shot and flick
tha occur in analogue circuits a
apprise the tradeoffs that poses |
performance parameters of the ampl
circuits.

CO3 PO2 C5 P1 3 |Mid Term

Be proficient in devising referenct
generators using band gap technique
well as evaluating the speed ar
CO4 |precision of Switched capacil PO2 C6 P1 3 [Mid Term
amplifiers as a foundation tanalyse
discrete time systems (i.e. comparat
filters, etc.)

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PRI
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Review of FET amplifiers: Passive and active loads and frequency limitation. Current
Basic, cascade and active current mirror. Differential Amplifier: Introduction, kangesma
signal analysis, common mode analysis and differential amplifier with active load.
Introduction to noise, types, representation in circuits, noise in single stage and diff
amplifiers and bandwidth. Barghp References: Supply val@ independent biasir
temperature independent biasing, proportional to absolute temperature current gener
constant transconductance biasing. Switch capacitor circuits: Sampling switches, ¢
capacitor circuits including unity gain buffermalifier and integrator. Phase Locked L¢
(PLL): Introduction, basic PLL and charge pumped PLL.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1121314l5]6/7/81910/11 12

Be capable inrecalling the physics ¢
MOSFET and explain the unddying
principles of MOS transistors, second o
effects and parasitic effects.

Capable toanalyse the topologies of th
single stage FET amplifiers and differen
CO2 |amplifiers demonstrate the mirroring 3
technigue of current sources ot
compromising the voltage headroom.

CO1

Be adept ininterpreting the effects @
different noise (thermal shot and flicker) t
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occur in analogue circuits anapprise the
tradeoffs that poses to performar
parameters of the amplifieircuits.

Be proficient indevising reference generatg
using band gap techniques as well
evaluating the speed and precision
Switched capacitor amplifiers as a founda
to analyse discrete time systems (i
comparators, filterstc.)

CO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level

matching)
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42
Self-Directed Learning
Non-faceto-face learning 42
Revision of previous and (or) subsequent lecture at home 21
Preparation for final Exam 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture followed by pactical experiments and discussion,-@uerative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Week 1 Introduction
Class 1 |Background, Review of MOS Transistor
Class 2 |2nd order effect of MOS Transistor, Device Layout, Capacédand Sma

Signal Model
Class 3 |Short Channel Effects, CMOS Processing Technology
Week 2 FET Amplifiers
Class 4 |Single Stage Amplifiers CT1l

Class 5 |Amplifiers with passive and active loads
Class 6 |Differential Amplifiers
Week 3 FET Amplifiers (Contd.)

Class 7

Common Mode Response

Class 8

Differential pairs with active loads

Class 9

Gilbert Cell

Week 4

Current Mirror and Biasing

Class 10

Basic Current Mirror

Class 11

Cascode Current Mirror

Class 12

Active Current Mirror

Week 5

Current Mirror and Biasing (Contd.)

Class 13

Active Current Mirror (Contd.)

Class 14

Biasing Techniques

Class 15

Biasing Techniques (Contd.)

Week 6

Noise

Class 16

Statistical Characteristics

Class 17

Types of Noise

Class 18

Noise in Single ®ge and Differential Amplifiers

CT?2
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Week 7 Noise (Contd.)

Class 19

Noise Bandwidth

Class 20

Noise power tradeff

Class 21

Mathematical problems on Noise

Week 8 Bandgap Reference

Class 22

General Consideration

Class 23

Supplyindependenbiasing

Class 24

Temperature independent references

Week 9 Bandgap Reference (Contd.)

Class 25

PTAT current generation

Mid

Class 26

Constant transconductance biasing

Term

Class 27

Speed and noise issues, Low voltage bandgap references

Week 10

Switched-Capacitor Circuits

Class 28

General considerations

Class 29

Sampling switches

Class 30

Switchedcapacitor amplifiers

Week 11

Switched-Capacitor Circuits (Contd.)

Class 31

Switchedcapacitor integrator

Class 32

Switchedcapacitor amplifiereommonmode feedback

Class 33

DAC circuits design.

Implementation in switched capacitor circuit in filter, comparator ADC

Week 12

Oscillators and PLL

Class 34

General Considerations

Class 35

Ring oscillator and LC oscillator

Class 36

Voltagecontrolled oscillator

CT3

Week 13

Oscillators and PLL (Contd.)

Class 37

Simple PLL

Class 38

Charged pumped PLL

Class 39

Nonideal effects in PLL, Applications of Oscillators and PLL

Week 14

Practical Problem and Solution

Class 40

Practical problemand solution based on topics covered

Class 41

Complex engineering problem and solution

Class 42

Summary

ASSESSMENT STRATEGY

Components Grading CO B I

oombs T

Class Test/ Assignmen|

1 20%

CO1, CO2
Continuous

C2,C4

Assessmen| ClassParticipation 5% -

(40%) ClassAttendance 5% -

Mid term 10% CO3, CO4

C5, C6

60% COo1

Cc2

Final Exam

CO2

C4

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair|

TEXT AND REFERENCE BOOKS

1.
2.
3.
4.

Despn of Analog CMOS Integrated Circsit Behzad Razavi, 2nd Edition

CMOS Analog CircuiDesigni D. Holberg and P. Alleni2012

Analog Integrated Circuit DesignT. Chan Ceusone, D. Johns and K. Martin
Analysis and Design of Analog Integrated Circiiif8. Gray, PHurst, S. Lewis, and R. Meye

***Details of program outcome and grading policy are attached as Annex A and Annex B
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5.2.2.3. EECE 455: Compound Semiconductor and Heterojunction Devices
Level-4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code: EECE 455 Contact Houry: 3.00
Course Title |: Compound Semiconductor and Heterojunction Dev|Credit Hours |: 3.00
PRE-REQUISITE

Course Code: EECE 315 and EEQES

Course Title: Electrical Properties of Material and Solid State Device

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize with the characteristics of compound semiconductors as well as with d
heterojunction devices. In a broader perspective, to acquaint with various device mode
material characterization techniques and relate them to the current trends in rese
developments.

OBJECTIVE

1. To impart the knowledge on different characteristics of compound semiconductor
with their comparative superiorities over silicon.

2. To provide a comparative study of physics and underlying technology be
homojunction and heterojunction of semiconductor materials.

3. To disseminate knowledge about the structure and basic working principle of
heterojunction devices.

4. To develop tk ability to apply different device modeling and characterization techr
into various proposed/upcoming semiconductor devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding B o o cPlcalkp Assessment

No. Course Outcomes PO Taxonomy| Methods

To define and explain different
characteristic properties
CO1 |compound semiconduct PO1 Cc2 3 T, F
materials and its advantages ¢
prevailing materials.

To be able tocontrast betweel

different types of semiconduci T, Mid Term
. ; . . PO2 C4 4

material junctionshomo junctim Exam, F

and heterojunction.

CO2

To be able tocomprehend ang
cO3 descrll_ae the_st_ructure and _ba: PO1 c5 4 Mid Term
operating principle of practical Exam, F

developed heterojunction devict

To be adept in desgning
heterojunction based upcom|
CO4 |electronic, optoelectronic a PO3 C6 5 Pr /ASG
photonic devices using promisi
compound semiconductors.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Compound Semiconductor:Zinc-blende crystal structures, growth techniques, alloys, barn
gap, and density of carriers in intrinsic and doped compound semiconductors.
Hetero-Junctions:Band al i gnment , band offset, An
hetero junctions, quantum wells and quantization effects, lattice mismatch and strain anc
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common heterstructure material systems.

Hetero-junction diode: Band bending, carrier traport and4V characteristics.
Hetero-junction field effect transistor: Structure and principle, band structure, carrier
transport and-V characteristics.

Hetero-structure Bipolar Transistor (HBT): Structure and operating principle, quagatic
analysis, extended Gummé&loon model, Ebersloll model, secondary effects and band
diagram of a graded alloy base HBT.

Resonant Tunnelling DevicesPhysics and operation of Resonant Tunnelling Diodes. Reg
Tunnelling Transistors: Device physics, operatind eharacteristics.
CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112137456l 71819101112

To define and explain different
characteristic properties of compol
semiconductor  materials and
advantages over prevailing materials.
To be able taontrast between differer
types of semiconductor matel
junctions homojunction an
heterojunction.

To be able tacomprehendanddescribe
the structure and basic operaf
principle of practically developg
heterojunction devices.

To be adept irdesigning heterojunctiol
based upcoming electron
CO4 |optoelectronic and photonic  deuvit 2
using promising compoul
semiconductor.

(Numerical method used for mapping which indicates 3gis, 2 as medium and 1 as low le
of matching)

TEACHING LEARNING STRATEGY

COo1

CO2

CO3

Teaching and Learning Activities Engagement (hours)

Faceto-Face Learning

Lecture 42

Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lectuag¢ home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2

Final Examination 3

Total 131

TEACHING METHODOLOGY
Lecture and Discussion, @perative and Collaborative Method, Problem Based Method.
COURSE SCHEDULE

Week 1 Compound Semiconductor

Class 1 [Types of semiconductors. Introduction to compound semiconductor.
Class 2 |Advantages of compound semiconductarsable bandgap and carrier mobility,
Class 3 |Review of crystal directions and planerystal structuradiamond, zinc
blende and wurtzite crystal structure.

Week 2 Growth Technique and Band Structure
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Class 4

E-K diagram, Bandgagirect and indirect bandgap materials.

Class 5

Vegarddéds | aw coupl ed wi ystal appooximatiog.

Class 6

Ternaries and Quaternarigsrowth techniques.

Week 3

Lattice Mismatch and Strain

Class 7

Epitaxial growth lattice mismatch and strain, defects and dislocations

Class 8

Concept of Effective mass and Carrier mobility.

Class 9

Effect of temperature and strain on bandgap and carrier mobility.

Week 4

Band Diagram and Carrier Concentration

Class 10

FermiDirac probability& charge carrier density in semiconductor materials

Class 11

Impurity, doping and Ferminergy level positioning.

Class 12

Band diagram drawingband alignment.

Week 5

Hetero-Junctions

Class 13

Homojunction and Heterojunctie’n introduction.

Class 14

Energy band alignment and band

Class 15

Single and doulel sided heterojunctions.

Week 6

Hetero-Junctions, Quantum Well and Superlattices

Class 16

Quantum wells and Superlatticegiantization effects.

Class 17

Quantum wells and Superlattieegiantization effects.

Class 18

2DEGT 2 dimensional electrogas.

CT2

Week 7

Metal i Semiconductor Heterojunction

Class 19

Electrostatics, Noideal effects on the barrier height.

Class 20

I-V characteristics of a Schottky diode.

Class 21

Difference between Schottky diode and PN junction diode.

Week 8

Hetero-junction Diode

Class 22

Hetercjunction diode: Band bending in isotype and anisotype junctiol

Class 23

I-V characteristics of heterojunction diodes.

Class 24

Carrier transport phenomena in heterojunction diodes.

Week 9

Hetero-junction field effect transistor

Class 25

Heterojunction field effect transistor: Structure and operating principls

Class 26

Hetercjunction field effect transistor: Structure and operating principls

Class 27

Energy band structure, carrier transport aidchaacteristics.

Mid
Term

Week 10

Hetero-junction field effect transistor

Class 28

Energy band structure, carrier transport aivdcharacteristics.

Class 29

Non-ldeal effects and frequency response of the FET devices.

Class 30

A brief introduction on HEM.

Week 11

Hetero-structure bipolar transistor

Class 31

Heterastructure bipolar transistor (HBT): Structure and operating princi

Class 32

Heterastructure bipolar transistor (HBT): Structure and operating princif

Class 33

Quasistatic analgis.

Week 12

Hetero-structure bipolar transistor

Class 34

Extended GummedPoon model of HBT.

Class 35

Extended GummedPoon model of HBT.

Class 36

EbersMoll model of HBT.

CT3

Week 13

Hetero-structure bipolar transistor

Class 37

EbersMoll model ofHBT.

Class 38

Secondary effects and band diagram of a graded alloy base HBT.

Class 39

Secondary effects and band diagram of a graded alloy base HBT.

Week 14

Resonant Tunnelling Devices

Class 40

Introduction on RTD physics and operating principle.

Class 41

Resonant Tunnelling Transistors: device physics, operation and characteris

Class 42

Discussion on scope of research and Review class.
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ASSESSMENT STRATEGY

Components Grading CO Bloom's Taxonomy
: CO1 C2
Class Tesitgsagnment 20% co2 ca
Continuous CO4 C6
Assessment Class Participation 5% CO4 C6
(40%) ClassAttendance 5% - -
. CO2 C4
Mid term 10% co3 C5
CO1 C2
Final Exam 60% CO2 C4
COs3 C5
Total Marks 100%

(CO= Course Outcome, C= Cognitive Domain, P= Psychmtor Domain, A= Affective Domain)
TEXT AND REFERENCE BOOKS

1. 6Physics of Semiconductor Devices (3
2. 0O0Semiconductor Physics And Devices:

***Details of program outcome and grading policy are attached as Annex A and Annex B

5.2.2.4. EECE 457: VLSI Il
Level-4, Term-l/I1 (Spring/ Fall)

COURSE INFORMATION

Course Code |: EECE 457 Contact Hours |1 3.00

Course Title |: VLSI I Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECB17

Course Title: VLSI |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This theory course is focused on introducing students with different circuit topologies, 1
them in designing schematics and layouts of multistage logiworks with minimum dela
proper transistor and interconnect scaling, give them a generalized idea about
manufacturing process of transistors and developing their potential in testing the o
networks. This course also is focused on progidstudents with an overall idea of hardw
implementation of these designs from single cell unit to full custom IC designs and ma
capable of differentiating between different FPGA architectures. Finally, this course will far
students to idustrially recognized circuit simulator and computation software like Cadence
OBJECTIVE

1. To impart to the students an overview of advanced VLSI design approach.

2. To teach students about designing large scale logic networks with proper transistg
and make them skilled in modelling and optimizing total delay in those networks. .

3. To develop studentsdé knowledge abou
designed IC.

4.To give an overall idea of implementation strategies of VH&igns at hardware le
ranging from single cell design to different FPGA architectures.

5. To grow their skills in designing various application specific ICs.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o Assessmer

PO Taxonomy CP|CA|KP Methods

No. Course Outcomes
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Be proficient enough tdesigncircuit
topologies and multistage log
networks in the most efficient mani
CO1|and model total delay in the netw PO3 C6 1 3 T, F
by applying the knowledge of logic
effort, RC delay modelling ai
interconnectlelay modelling.

Be skilled enough to design layoutg
different networks complying wi

CO2 . PO3 C6 1 3 T, F
layout design rules and expl
CMOS manufacturing process.
Be able to evaluate / test differ
VLSI designs using  va@us

coO3 te_:c_:hnlques such as logic verlflca_ltl PO1 ca 1 4 Mid Term
silicon debug, fault modellin Exam, F

observability and controllability af
test pattern generation.

Be able to design an applicat
specific using latest technology to
COd4|for solving reatlife problems an PO3 C6 1 5 | T,ASG,F
differentiate between various FP(
architectures

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q@ Quiz; ASGi Assignment; Pi Presentation; RReport; F Final Exam)

COURSE CONTENT

Logical Effort: Delay in a Logic Gate, Multistage Logic Networks, Choosing the Best Num
Stages

Cascode and Current Mirror: Cascode Basics, Cascode Amplifier, Practical Cascode, (
Mirror Basics, CMOS Current Mirror, BExnple

CMOS Manufacturing Process: Manufacturing Issues, Example, Layout Design Rules, P
Enhancements

Testing: Logic Verification, Silicon Debug, Manufacturing Test, Fault Models, Observabilit
Controllability, Design for Test, Scan

Wire: Introdudion, Interconnect Modeling, Wire Resistance, Wire Capacitance, Wire RC
Crosstalk, Wire Engineering, Repeaters

Scaling & Packaging:Scaling, Transistors, Interconnect, Future Challenges, Economics, Pa
Application Specific IC: VCO Design, PLLDesign, Filter Design, I/O Pad Design, Low Powe
Design

Implementations Strategies: Full Custom IC Design, Ser@ustom IC Design, Standard (
Design and Cell Libraries

Implementations Strategies: FPGA Building Block Architectures, Global, Detailed, eSa|
Routing

CAD Tools: SPICE, Cadence, Schematic Entry, Verification, Layout Extraction, Appli
Specific Circuit Design, Summary

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112]3]4[5]6]7]8]9]10] 11 |12

No. Course Outcome

Be proficient enough to d@n
multistage logic networks in t
most efficient manner and mo
col total delay in the network I 2
applying the knowledge of logig

effort, RC delay modelling ar

181



interconnect delay modelling.

Be skilled enough to design layo
of different schematic networ
CO2 |complying with layout design rul 2
and explain CMOS manufacturi
process.

Be able to evaluate / test differ
VLSI designs using variol
techniques such as lo
CO3 |verification, silicon debug, fay 2
modelling,  doservability an
controllability and test patte
generation.

Be able to design an applicat
specific using latest technolg
CO4 |tools for solving realife problems 2
and differentiate between variq
FPGA architectures

(Numeical method used for mapping which indicates 3 as high, 2 as medium and 1 as Ig

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 42

Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 14
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2

Final Examination 3

Total 124

TEACHING METHODOLOGY

Lecture and Discussion, @iperative andollaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Logical Effort

Class 1

Class 2 Delay in a Logic Gate, Multistage Logic Networks

Class 3

Week 2 Logical Effort

Class 4 CT1
Class 5 Choosing the Best Number of Stages, exanglenmary

Class 6

Week 3 Cascode and Current Mirror

Class 7 Cascode Basics

Class 8 Cascode Amplifier

Class 9 Practical Cascode

Week 4 Cascode and Current Mirror

Class 10

Class 11 Current Mirror Basics, CMOS Current Mirror, Example CT2
Class 12

Week 5 CMOS Manufacturing Process
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Class 13
Class 14 Manufacturing Issues, example, summary CT2
Class 15
Week 6 CMOS Manufacturing Process
Class 16
Class 17 Layout Design Rules, Process Enhancements
Class 18
Week 7 Testing
Class 19 Logic Verification, Silicon Debug
Class 20 Manufacturing Test, Fault Models
Class 21 Observability and Controllability, Design for Test, Scan
Week 8 Wire
Class 22 Introduction, Interconnect Modeling, Wire Resistance Mid-
Class 23 Wire Capacitance, Wire RC Delay, Crosstalk, Term
Class 24 Wire Engineering, Repeaters
Week 9 Scaling & Packaging
Class 25 . .
Class 26 Scaling, Transistors, Interconnec.t, Future Challenges, Econom
Class 27 Packaging
Week 10 Application Specific IC
Class 28
Class 29 VCO Design, PLL Design, Filter Design
Class 30
Week 11 Application Specific IC
Class 31
Class 32 I/O Pad Design, Low Power IC Design
Class 33 CT-4
Week 12 Implementations Strategies
Class 34 . .
Class 35 Full Custom IC DeS|g_n, Sen@ustom.IC De5|gn, Standard Cell
Design and Cell Libraries
Class 36
Week 13 Implementations Strategies
Class 37 - : . :
Class 38 FPGA Building Block Archltec_tures, Global, Detailed, Special
Class 39 Routing
Week 14 CAD Tools
Class 40 SPICE, Cadence, Schematic Entry, Verification
Class 41 Layout Extraction
Class 42 Application Specific Circuit Design, Summary
ASSESSMENT STRATEGY
Components Grading CcO Bl oombs Ta
CO1 C6
Continuous CIafBTeSt 20% co2 6
Assessme - co4 €6
(40%) Assignment 5% CO4 C6
Attendance 5%
Mid term 10% CO3 C4
CO1 C6
, CO2 C6
Final Exam 60% Co3 ca
CO4 C6
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| Total Marks | 100% |

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair]

TEXT AND REFER ENCE BOOKS

Text Books:

1. CMOS VLSI Design A Circuits and System Perspective by N. H. E. Weste and D. Har
2. Basic VLSI Design Douglas A. Pucknell; Prentice Hall of India private Ltd.

Reference Books:

1. Introduction to VLSI D. Bricius; McGrawHill international.

2. Design of Analog CMOS Integrated Circuits by Behzad R&a@MOS Circuit Design, Layou
and Simulation by R. Jacob Baker, Harry H. Li, David E Boyce.

4. An Introduction to VLSI Physical Degi by M. Sarrafzadeh, C.K. Wong

***De tails of program outcome and grading policy are attached as Annex A and Annex B.

5.2.2.5. EECE 458: VLSI Il Laboratory
Level-4, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 458 Contact Hours :3.00
Course Title |: VLSI Il Laboratory Credit Hours :1.50

PRE-REQUISITES

Course Code: EECE 317, EECE 318, EECE 457
Course Title: VLSI I, VLSI | Laboratory, VLSI Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

In VLSI industry, a professional engineer can have many roldsasidevice engineer, syste
engineer, verification engineer as well as CAD engineer. This laboratory course is
focused on building a foundation for preparing students to adopt such roles with ¢
engaging them in designing schematics and l@yaf multistage logic networks wh
complying with given design specifications and maintaining minimum delay and

consumption. This course also aims to train students to synthesis RTL designs o
consisting of different combinational and sedis@metworks and develop physical design
those ASICs as well. Finally, this course will also engage students to work as a team ar
a processor that will be able to execute certain computational operations.

OBJECTIVE

1 To familiarize studentwith industry level software for electronic design automation (e.g. Cadenc|
2. To develop students' skills in schematic design, layout design, symbol creation and simu
basic logic gates and multistage networks

3. To introduce students with basics 08K front end design such as writing appropriate testb
RTL Synthesis, Floor Planning, Power Planning, Cell Placements, Clock Tree Synthesis
PostCTS Timing, Routing and Physical Verification

4. To build students' proficiency in creating FSM (Fenibtate Machines) in accordance with
given design specifications

5 To develop a collaborative nature among students that will habituate them in working ag
while designing and testing large scale processors and benefit them in their profdgsiasair
engineer in VLSI industry

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Correr)gondm( Ti)!or?or%; CP|CA |[KP A;S:tizrgser
Being skilled enough toapply
CO1 |knowledge of CMOS design procj PO5 C3P5 |2 6
of logic gates and construct R,Q,T
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scheméics of multistage logi
networks using these logic gates
the most efficient way adaptingp
specific design requirements

CO2

Be able tooriginate layout desig|
based project on a given schem
and organize all the componer$
the layout in an optimized mani
such as to minimize total area stay,
within the constraints of design rulg

PO11

P7

PR, PrR

CO3

Be able todesignRTL schematics (
large scale ASICs andoriginate
physical designs from the desigi
RTL networks.

PO9

P7

R,PR,Q

CcO4

Being proficient indesigning finite
state machines by adapting to gi
design specifications

PO12

P7

2

PR, PrR

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and cor
learned in EECE 457 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Learning Outcome

2

3

4

5

6/7/8|9

101112

CO1

Being skilled enough t@pply knowledge
of CMOS design process of logic gatedd
construct schematics ofmultistage logi
networks using these logic gaia the mos
efficient way adaptingto specific desig
requirements

CO2

Be able tooriginate layout design base
project on a given schematic and orga
all the components of the layout in
optimized manner such as to minimize t
area staying within the constraints of des
rules.

CO3

Be able todesign RTL schematics of larg
scale ASICs andriginate physical design
from the designed RTL networks.

CcO4

Being proficient indesigning finite state
machines by adapting to given desi
specifications

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 10
Experiment 20
Selft-Directed Learning

Preparation of Lab Reports 30
Preparabn of Labtest 9
Preparation of Quiz 10
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Engagement in Project 14
Preparation of Project Presentation 3
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 107

TEACHING METHODOLOGY

Lecture followed by practicakperiments and discussion, individual effort and performance evalug

COURSE SCHEDULE

Account, Tool Setup and Study of the Bask Equation of the MOS transistor ir
Week 1 )
the Technology Library

Week 2 |Schematic Design, Symbol Creation and Simaitaof a 2input NAND Gate

Parameterized Cell (Eell) based Layout Design of a 2 Input NAND Gate with

Week 3 Cadence Virtuoso Layout Suite L

Week 4 Schematic Driven Layout design of a 2 Input NAND Gate with Virtuoso Layoy
Suite XL (VXL) Editor

Week 5 Design of a Two Stage CMOS Operational Amplifier and Study of its DC and

Characteristics using Cadence Virtuoso

Week 6 Lab Testl

Week 7 ASIC Front End Design: RTL Design, Simulation and Synthesis eB& Booth
Multiplier using Cadence

Week 8 |ASIC Front End Design: Physical Design of-8i8 Booth Multiplier using Cadenc

Week 9 ASIC Front End Design: RTL design, Simulation and Synthesis oftan 8
Up/Down Counter using Cadence

ASIC Front End Design: Physical Design of&hit Up/Down Counter using
Week 10
Cadence

Week 11 |Design of a Finite State Machine in Cadence

Week 12 |[Lab TestIl

Week 13 |Project Demonstration and Presentation

Week 14 |Lab Quiz

ASSESSMENT STRATEGY
Components Grading co B1 o oTaxpsomy
CO1 C3,P5
Lab participation and 2504 CO2 P7
Contin Report CO3 P7
Agselssurggn co4 P7
Labtestl,Labtest2 30% CO1 C3,P5
(80%)
Project Demonstratior| €o2 P7
zind Presentation 25% cos3 P7
CO4 P7
. CO1 C3,P5
0 )
Lab Quiz 20% co2 p7
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair]

TEXT & REFERENCE BOOKS

1. CMOS VLSI Design: A Circuits and Systems PerspeetiMeil H.E. WesteDavid Harris
2. The Design of CMOS RadiBrequency IntegrateCircuits(2 Edition)-- Thomas H. Lee
3. CMOS: Circuit Design, Layout, and SimulatioR(&dition)-- R. Jacob Baker

4. Design of Analog CMOS Integrated Circut8ehzad Razavi

***Details of program outcome and grading policy are attached as Annex Arad Annex B
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5.2.2.7. EECE 459: Optoelectronics
Level-4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 459 Lecture Contact Hours |: 3.00
Course Title |: Optoelectronics Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 405
Course Title: Solid State Devices

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course builds on the basic knowledge of both fundamental physics anrdfdteart
technologies for optoettronic components in order to understand present and

technologies for applications in optical communications, sensor/imaging techniques as
energy conversion that has found renewed interest recently due towwelddemands (
energy savig and new energy production. The course will include the introductions to \
physical processes for optical transitions, operation principles of key optoelectronic

including LEDs, lasers, photodetectors, eledpbical modulators and photovaic deviceg
functionalities of optical interconnect and signal transmission as well as the basic
consideration for owthip optical processor and optoelectronic integrated circuits.

OBJECTIVE

1. Familiarize the students with optoelectronic propsrtématerials and their applications
optoelectronic devices and photonic integrated circuits that emit, modulate, switch, an
photons.

2. Impart basic knowledges about fundamental and applied aspects of optoelectroni
physics and its applitans to the design and operation of laser diodes,-égfitting diodeg
photodetectors and optical modulator.

3. Expose the students with optoelectronic device characteristics in detail using conce
guantum mechanics and solid state physics.

4. Acquairt students with the techniques to improve the operation of optoelectronic ¢
and device characteristics that have to be optimized for new applications.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o on Assessmer
No. Course Outcomes PO Taxonomy CP|CA [KP Methods
Be able todescribethe fundament
col physi_c_al processes of optoelectrg PO1 c3 P1 3 T F
transitions andpply the concepts {
different optoelectronic devices.
Achieving capability todefine, in
depth, the principles/futionality of T, Mid
CO2 |the most important optoelectro POl C5 P1 3| Term
devices,compare and evaluate the Exam, F
different device designs.
Be competent tanfer modeling tq Mid Term
CO3 |analyze the physics  behir POl C4 4 | Exam, F,
semiconductor optoelectronic devig ASG
Be proficient to demonstrate an
understanding of the basic des
Co4 |féQuirements  for  optoelectrol 4 cs  |P2|A1|s| T.F Pr
integration and discriminate
different material as well as des
elements to accomplish an -chip
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optical processor or a simptgptica
communication system.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Properties of Light: Particle and wave nature of light, polarization, interference, diffractio
blackbody radiation.

Optical Properties in Semiconductor: Direct and indirect bandap materials, radiative and A
radiative recombination, optical absorption, phgéoerated excess carriers, minority carrier life t
luminescence and quantum efficiency in radiation, pn junction principles, heterojunctions.
Light Emitting Diode (LED): Principles, materials for visible and infrared LED, internal and ex
efficiengy, loss mechanism, structure and coupling to optical fibers.

Stimulated Emission and Light Amplification: Spontaneous and stimulated emission, Ein
relations, population inversion, absorption of radiation, optical feedback and threshold co
Erbium-Doped Fiber Amplifiers, gas Lasers,

Semiconductor Lasers:Population inversion in degenerate semiconductors, laser cavity, og
wavelength, threshold current density, power output, hgteotion lasers, optical and electri
confinement, intrduction to quantum well lasers, single frequency semiconductor lasers,
cavity surface emitting lasers, semiconductor optical amplifiers.

Photo-detectors: Principle of the pn junction photodiode, ShocklRgmo theorem, quanty
efficiency and respaivity, pin photodiode, avalanche photodiodes, heterojunction photog
Schottky junction photodetector, phototransistors, photoconductive detectors and gain,
photodetectors.

Photovoltaic Devices:Solar cell: basic principle, solar energy apddrum,operating point and f
factor, equivalent circuit of a solar cell, solar cell structures and efficiencies.

Modulation of Light: Polarization, light propagation in an anisotropic medium, birefringent ¢
devices, optical activity and circulbirefringence, electroptic effects, integrated optical modulat
acousteoptic modulators, optical isolators, nonlinear optics and second harmonic generation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11213]4l5]6l71819]10/11 [12

Be able todescribe the fundament;
physical processes of optoelectrc
transitions andapply the concepts |
different optoelectronic devices.

CO1

Achieving capability to define, in
depth, the principles/functionality
CO2 [the most importat optoelectroni 3
devices, compare and evaluate the
different device designs.

Be competent tanfer modeling tc
CO3 |analyze the physics behind sex 3
conductor optoelectronic devices.

Be proficient to demonstrate an
understanthg of the basic desi
requirements  for optoelectroil
integration andliscriminate different
material as well as design element
accomplish an ochip optica
processor or a simple opti
communication system.

CO4

(Numerical method usedifonapping which indicates 3 as high, 2 as medium and 1 as low
of matching)
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TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hour
Faceto-Face Learning

Lecture 42
Practical / Tutorial / Studio -
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collabatigse Method, Problem Based Method

COURSE SCHEDULE

Week 1

Properties of Light

Class 1

Particle and wave nature of light, refractive index and dispersion

Class 2

Snell 6s | aw, Fresnel 6s equat.i

Class 3

Multiple interference and optical resonators, diffraction principles

Week 2

Optical Properties in Semiconductor

Class 4

Direct and indirect bandap materials, radiative and noadiative
recombination

Class 5

Photegenerated excess carriers, minority cafifertime, luminesceng
and quantum efficiency in radiation

Class 6

Optical absorption, pn junction principles, heterojunctions

Week 3

Light Emitting Diode (LED)

Class 7

Principles, materials for visible and infrared LED

Class 8

Heterostructure lgh intensity LEDs and their output spectrum

Class 9

Quantum well high intensity LEDs

CT1

Week 4

Light Emitting Diode (LED)

Class 10

LED structures, efficiencies and luminous flux

Class 11

Basic LED characteristics, phosphors and white LEDs

Classl2

LEDs for optical fiber communications

Week 5

Stimulated Emission and Light Amplification

Class 13

Spontaneous and stimulated emission, absorption of radiation

Class 14

Population inversion, fodevel laser system

Class 15

Einstein relations, eission and absorption cressctions

Week 6

Stimulated Emission and Light Amplification

Class 16

Erbium-doped fiber amplifiers

Class 17

Gas lasers: the Hde laser

Class 18

The output spectrum of a gas laser

CT2

Week 7

Stimulated Emission and Light Amplification

Class 19

Laser oscillations: threshold gain coefficient and gain bandwidth

Class 20

Optical cavity, phase condition and laser modes

Class 21

Pulsed lasers: Qwitching and mode locking

Week 8

Semiconductor Lasers

Class 22

Principle of the semiconductor laser diode

Class 23

Heterostructure laser diodes, quantum well devices

Class 24

Steady state semiconductor rate equations: the laser diode equati

Week 9

Semiconductor Lasers

Mid
Term
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Class 25 |[Single frequency semiconductor éas

Class 26 |Vertical cavity surface emitting lasers

Class 27 |Semiconductor optical amplifiers

Week 10 Photo-detectors

Class 28 |Principle of the pn junction photodiode, quantum efficiency

Class 29 |Responsivity, the pin photodiode

Class 30 |Avalanche photodiode, impact ionization and avalanche multiplica
Week 11 Photo-detectors

Class 31 |Heterojunction photodiodes

Class 32 |Schottky junction photodetector, phototransistors CT3
Class 33 |Photoconductive detectors and photoconductive gaise in
photodetectors

Week 12 Photovoltaic Devices

Class 34 |Solar cells: basic principles, solar energy and spectrum

Class 35 |Operating point and fill factor, equivalent circuit of a solar cell
Class 36 |Solar cell structures and efficiencies

Week 13 Modulation of Light

Class37 |[Pol ari zati on, Mal usos | aw

Class 38 |Light propagation in an anisotropic medium: birefringence

Class 39 |Birefringent optical devices, optical activity and circular birefringen
Week 14 Modulation of Light

Class © |Electrooptic effects: Pockels effect and Kerr effect

Class 41 |Integrated optical modulators, acousiatic modulators

Class 42 |Optical isolators, nonlinear optics and second harmonic generatiof

ASSESSMENT STRATEGY

Components Grading CO B | o oTaxosomy
CO1 C3
. CO2 C5
o)
| Class Test/ Assignment3 20% cO3 ca
Continuous CO 4 C5
As(sA(feOsOs/or)nen Class Participation 5% COo4 C5
ClassAttendance 5% - -
: CO2 C5
o)
Mid term 10% CO 3 ca
CO1 C3
: CO2 C5
Final Exam CO 3 ca
CO 4 C5
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEXT AND REFERENCE BOOKS

Text Book:

1. Optoelectronics and Photonics: Principles and Practices, dtidre- S.O. Kasap
Reference Books:

1. Optical Electronics in Mod& Communication$ Amnon Yariv.

2. OptoElectronicsi an Introdution - J. Wilson, J.F.B. Hawkes

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.2.7. EECE 461: Semiconductor Device Thao
Level-4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 461 Contact Hours : 3.00
Course Title |: Semiconductor Device Theory |Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 315 Couse Code: EECE 405

Course Title: Edctrical Properties of Material Course Title: Solid State Devices

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the basic concepts of lattice vibration, generation and abso
phonons in different types of crysfallt is targeted to provide a basic foundation to under
band structure, band diagram, effective mass of electron and hole in isotropic and an
crystals. Additionally, this course is designed to give the students fundamentals of st
phenomena by impurity and phonons that are present in a crystal. Finally, this course is
teach the students the fundamental applications of quantum physics in nano devices
rule the semiconductor industry in future.

OBJECTIVE

1. Be able tampart basic knowledge of lattice vibration, generation and absorption of di
types of phonons (acoustic and optical) in monoatomic and diatomic crystals.

2. To familiarize the students with different methods to obtain band structure, band diagl
effective mass of electron and hole in isotropic and anisotropic crystals.
3. To teach the students the fundamentals of scattering of electrons by impurity and phd
are present in crystals.
4. Be able to provide the knowledge of fundamental quanimechanics that is essentia
modeling nano devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o n Assessmen
No. Course Outcomes PO Taxonomy CP | CA |KP Methods
Be able toexplain generation an .
absorption of phonons by latti T, Mid
Cco1 | . : . . PO1 Cc2 1 3 Term
vibration in  monoatomic arn
. s Exam, F
diatomic crystals.
Achieve ability to estimate banc
structure, band diagram 3§ T, Mid
CO2 |compute effective mass ¢ C3 1 5 Term
o .| PO3
electrons and holes in isotropic § Exam, F

anisotropic crystals.

Be adept tallustrate the scattering
CO3 |of electrons in semiconduci C3 1 3 T, F

. : . PO1
devices by impurity and phonon.

Be able tocompare the aspects |
modern quantum electronics w

CO4 |classical electronics andapply PO2 C3,Ad4 | 2 4 T’P'?‘SFG’
basic quantum physics to ng ’
devices.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGi Assignment; Pi Presentation; RReport; F Final Exam)
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COURSE CONTENT

Lattice vibration: Simple hamonic model, dispersion relation, acoustic and optical phong
Free electron model, Electrical conductivity.

Band structure: Isotropic and anisotropic crystals, band diagrams and effective masses
different semiconductors and alloys.

Scattering theory: Perturbation theory, Ferr@olden rule for static and oscillating potential
scattering rates for impurity and phonons, ifitend and intesubband optical absorption,
mobility.

Quantum mechanical model of carrier transport: Tunnelling transport, coent anc
conductance, resonant tunnelling, resonant tunnelling diodes,-latipErs and minrbands
Introduction to inter sulband transition devices.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
11234 [5|6]|7|8]9]10/]11 |12

No. Course Outcome

Be able toexplain generation an
absorption of phonons by latt
vibration in monoatomic ar
diatomic crystals.

Achieve ability toestimate bang
structure, band diagram g
CO2|compute effective mass ¢ 3
electrons and holes in isotro
and anisotromi crystals.

Be adept to illustrate the
scattering of electrons
semiconductor devices
impurity and phonon.

Be able tocomparethe aspects
modern quantum electronics w

Co1

CO3

COd4classical electronics andpply 3
basic quatum physics to nar
devices.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StuderniCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42
Reuvision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
: 2
Continuous Assessment 3

Final Examination

Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week 1
Class 1 |Introduction to Course Oule, Timeline and Fundamental ideas
Class 2 [Lattice Vibration: 1D Monoatomic Crystal
1D Monoatomic Crystal: Vibration Modes, Group Velocity and Phag
Class 3 ) .
Velocity, Attenuation
Week 2
1D Monoatomic Crystal: Vibration Modes, GrougNgcity and Phase CT1
Class 4 ) .
Velocity, Attenuation
Class 5 |Lattice Vibration: 1D Diatomic Crystal
Class 6 |Boundary Conditions of Lattice Vibration: Fixed End and Periodic
Week 3
Class 7 |Vibrational Density of States
Class 8 |Dispersion Relation of L#te Vibration
Class 9 |Optical Excitation of Lattice Waves in lonic Crystal
Week 4
Class 10 |Phonon and Photon: Maxwell Boltzmann Distribution
Class11 [Ther mal Properties: Einsteinﬁsc_l_2
Class 12 | Thermal Properties: Debye Theory
Week 5
Class 13 |Band structure: Isotropic and anisotropic crystals
Class 14 |Band Structures: Electrons in Crystal
Class 15 [Finite Quantum Well, Bloch Theorem
Week 6
Class 16 |Kronig-Penny Model
Class 17 |Nearly Free Electron Model
Class 18 |Tight Binding Model for Solids
Week 7
Class 19 |Tight Binding Model for Solids (cntd)
Class 20 |Density of States: 3D, 2D, 1D and 0D systems
Class 21 |Effective Mass of electron and hole Mid
Week 8 Term
Class 22 |Scattering: Time Independent Peltation Theory
Class 23 |Scattering: Time Independent Perturbation Theory
Class24 [Ti me Dependent Perturbation Th
Week 9
Class25 [Ti me Dependent Perturbation Th
Class 26 |Impurity Scattering
Class 27 |Impurity Scattering: Born Approximation
Week 10
Class 28 |Scattering Potential with Circular Symmetry
Class29 [Fer mi 6s Gol den Rule for Ti me V
Class 30 |Scattering by Photons CT3
Week 11
Class 31 |Scattering by Phwons
Class 32 |Classical Models of Carrier Transport
Class 33 [Transport Theory: Beyond Drude
Week 12
Class 34 |Tunneling Transport
Class 35 |Tunneling Transport: Transfer Matrix
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Class 36 |Transmission and Reflection in Finite Energy Barrier
Week 13
Class 37 |Current Density and Conductance from Transmission Coeffielent
Class 38 |Current Density and Conductance from Transmission Coeffie2ent
Class 39 |Resonance Tunneling

Week 14
Class 40 |Resonant Tunnelling Diodes

Class 41 |Super-lattices and Minbands

Class 42 |Introduction to Inter Sulband Transition Devices.

ASSESSMENT STRATEGY
Components Grading CO Bl oombs Ta
CO1 C2
Class Test/ Assignmer] 20% CO 2 C3
Continuous 13 cos €3
Assessum(l;n co4 €3, Ad
(40%) Class Participation 5% CO4 C3, Ad
ClassAttendance 5% - -
. CO2 C3
o)
Mid term 10% CO3 C3
CO1 C2
. CO2 C3
(o)
Final Exam 60% CO 3 C3
CO 4 C3, A4
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A =ffActive
Domain)

TEXT AND REFERENCE BOOKS

1. Solid State Physics For Engineering and Materials Science by John P. McKelvey
2. Fundamentals of Solid State Engineering by Manijeh Razeghi
3. Semiconductor Physical Electronics by Sheng S. Li

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.2.9. EECE 463: Introduction to Nanotechnology
Level-4, Term- I/l (Spring / Fall)

TOURSE INFORMATION

fourse Code | EECE 463 ectue Contact Hours 3.00
Course Title |: Introduction to Nanotechnology |Credit Hours 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

The goal of this course is to obtain a rich understanding of the capabilities of nanotec
tools, and how to w&s this equipment for narscale fabrication and characterization.
nanoscale is the next frontier of the Maker culture, where designs become reality. To b
Nanotechnology Maker pioneer, this course will introduce the students to the p
knowledge, skills, and tools that can turn nanotechnology ideas into physical form ang
them to image objects at the nesuale.
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OBJECTIVE

1. To make known the definitions of nanotechnology and nanoscience as research and
technology development fiedd

2. To impart the historical perspective on major findings that resulted in the establishme
nanotechnology as a research field; understand the motivation behind the research.

3. To familiarize withselected topics in nanoscience, including expenital techniques,
materials, basic principles, and nanoscale material properties.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl oo Assessmer;
No. Course Outcomes PF()) g Taxonomy CP|CA|KP Methods
Be able to define and explain
col Nanotechnology an_d &hoscienc] PO1 co 3 T F
and contrast them with the mack
scale electronic devices.
Be able toexplain the operation ¢
modern day Nano tools used in T, Mid
CO2 [research field and trelate to their PO2 C2 4 Term
chronological development frc Exam, F
major scientific breakthrgghs.
Be able todescribethe importanc
of materials and their properties
the atomic and nanometer level | Mid Term
CO3 [the intimate relationship betwe PO4 C5 8 Exam,
material scale (nanostructure) ;i Pr/ASG, H
the  properties/functionality |
materals from research literature|

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Why Nanotechnology: importance, size scales, quantum size effects, revolutionary appl
potentials.

Nanotools: scanning tunneling microscope, atomic force microscope, electron micr
measurement techniques based on fluorescence, other techniques.
Basics of Fabrication: fabrication and processing industry, wafer manufacturing, dej
techniques: evaporation, sputtering, chemical vapor deposition, epitaxy; Wet and dry
techniques; photolithography, electron beam lithography, stamp tegyno

Bottomup processes: chemical and organic synthesis techniquesasseifbly, othg¢
techniques. Nanoelectronics: overview of quantum mechanics, Schrodinger equation, p
a box. Band theory of solids.

| mportance of nanaweTR8 wadmapni cs, Moor eds
Tunneling devices: quantum tunneling, resonant tunneling diodes.

Single electron transistor: Coulomb blockade.

Quantum confinement: wires and dots, carbon nanotubes, graphenes.

Brief introductions on Molecular electronics and nanolgglo

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3[4][5]6]7]8]9] 10 11]12

No. Course Outcome

Be able to define and explain
Nanotechnology and Nanoscience
contrast them with the macracalg
electronic devices.

Co1
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CO2

Be able toexplain the operation o
modern day Nano tools used in
research field and toelate to their
chronological development from ma,
scientific breakthroughs.

CO3

Be able todescribethe importance (¢
materials and their properties at
atomic and naometer level and tk
intimate relationship between mate
scale  (nanostructure) and

properties/functionality of materig
from research literature.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1legeloof

matching)
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement
(hours)
Faceto-Face Learning
Lecture 42
Practical / Tutorial / Studio -
StudentCentered Learning -
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative MetthoProblem Based Method.

COURSE SCHEDULE

Week 1 Introduction to Nano
Class 1 |Why Nanotechnology: importance, size scales, quantum size effects
Revolutionary applications, potentials.
Class 2 |Why Nanotechnology: importance, size scales, quanizenesfects,
Revolutionary applications, potentials.
Class 3 |Why Nanotechnology: importance, size scales, quantum size effectg
Revolutionary applications, potentials.
Week 2 Growth Technique and Band Structure
Class 4 |(Why Nanotechnology: importancgize scales, quantum size effects,
Revolutionary applications, potentials.
Class 5 |(Why Nanotechnology: importance, size scales, quantum size effectg
Revolutionary applications, potentials.
Class 6 |Why Nanotechnology: importance, size scales, quasiaeeffects,
Revolutionary applications, potentials.
Week 3 Lattice Mismatch and Strain
Class 7 |Nanotools: scanning tunneling microscope, atomic force microscope
electron microscope, measurement techniques based on fluorescen
other techniques.
Class 8 |Nanotools: scanning tunneling microscope, atomic force microscopg
electron microscope, measurement techniques based on fluorescen

CT1
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other techniques.

Class 9

Nanotools: scanning tunneling microscope, atomic force microscope
electron microscopeneasurement techniques based on fluorescence
other techniques.

Week 4

Band Diagram and Carrier Concentration

Class 10

Nanotools: scanning tunneling microscope, atomic force micros
electron microscope, measurement techniques based on femre
other techniques.

Class 11

Nanotools: scanning tunneling microscope, atomic force microscope
electron microscope, measurement techniques based on fluore
other techniques.

Class 12

Nanotools: scanning tunneling microscope, atomic forceaseope,
electron microscope, measurement techniques based on fluore
other techniques.

Week 5

Hetero-Junctions

Class 13

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, spugteahemicg
vapour deposition, epitaxy; Wet and dry etching technig
photolithography, electron beam lithography, stamp technology.

Class 14

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evapion, sputtering, chemia
vapor

deposition, epitaxy; Wet and dry etching techniques; photolithograpl
electron beam lithography, stamp technology.

Class 15

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition dkniques: evaporation, sputtering, chemn
vapour deposition, epitaxy; Wet and dry etching techniq
photolithography, electron beam lithography, stamp technology.

Week 6

Hetero-Junctions, Quantum Well and Superlattices

Class 16

Basics of Fabricatim fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, ch
vapour deposition, epitaxy; Wet and dry etching technig
photolithography, electron beam lithography, stamp technology.

Class 17

Bascs of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, ch
vapour deposition, epitaxy; Wet and dry etching technig
photolithography, electron beam lithography, stamp technology.

Class 18

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, ch
vapour deposition, epitaxy; Wet and dry etching technig
photolithography, electron beam lithographtgnsp technology.

CT2

Week 7

Metal i Semiconductor Heterojunction

Class 19

Bottomup processes: chemical and organic synthesis techniques
assembly, other techniques.

Class 20

Bottomup processes: chemical and organic synthesis techniques
assembly, other techniques.

Class 21

Bottomup processes: chemical and organic synthesis techniques
assembly, other techniques.

Week 8

Hetero-junction Diode

Class 22

Bottomup processes: chemical and organic synthesis techniques
assemly, other techniques.

Class 23

Bottomup processes: chemical and organic synthesis techniques

Mid
Term
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assembly, other techniques.

Class 24

Bottomup processes: chemical and organic synthesis techniques
assembly, other techniques.

Week 9

Hetero-junction field effect transistor

Class 25

Nanoelectronics: overview of quantum mechanics, Schrodinger equ
particle in a box. Band theory of solids. Importance of nanoelectroni
Moore's law, ITRS roadmap.

Class 26

Nanoelectronics: overview of quam mechanics, Schrodinger equat
particle in a box. Band theory of solids. Importance of nanoelectr
Moore's law, ITRS roadmap.

Class 27

Nanoelectronics: overview of quantum mechanics, Schrodinger eq
particle in a box. Band theory of sidi. Importance of nanoelectron
Moore's law, ITRS roadmap.

Week 10

Hetero-junction field effect transistor

Class 28

Nanoelectronics: overview of quantum mechanics, Schrodinger equ
particle in a box. Band theory of solids. Importance ofoedectronics,
Moore's law, ITRS roadmap.

Class 29

Nanoelectronics: overview of quantum mechanics, Schrodinger equ
particle in a box. Band theory of solids. Importance of nanoelectroni
Moore's law, ITRS roadmap.

Class 30

Nanoelectronics: ovemmw of quantum mechanics, Schrodinger equat
particle in a box. Band theory of solids. Importance of nanoelectroni
Moore's law, ITRS roadmap.

Week 11

Hetero-structure bipolar transistor

Class 31

Tunneling devices: quantum tunneling, resonanteling diodes.

Class 32

Tunneling devices: quantum tunneling, resonant tunneling diodes.

Class 33

Tunneling devices: quantum tunneling, resonant tunneling diodes.

Week 12

Hetero-structure bipolar transistor

Class 34

Tunneling devices: quantum tunmg, resonant tunneling diodes.

Class 35

Tunneling devices: quantum tunneling, resonant tunneling diodes.

Class 36

Tunneling devices: quantum tunneling, resonant tunneling diodes.

CT3

Week 13

Hetero-structure bipolar transistor

Class 37

Single electrortransistor: Coulomb blockade. Quantum confinement:
wires and dots, carbon nanotubes, graphenes.

Class 38

Single electron transistor: Coulomb blockade. Quantum confinemen
wires and dots, carbon nanotubes, graphenes.

Class 39

Single electron transigtoCoulomb blockade. Quantum confinement:
wires and dots, carbon nanotubes, graphenes.

Week 14

Resonant Tunnelling Devices

Class 40

Brief introductions on Molecular electronics and nanobiology.

Class 41

Brief introductions on Molecular electronicsdananobiology.

Class 42

Discussion on scope of research and Review class.

ASSESSMENT STRATEGY

Components Grading (6{0)

Bloom's Taxonomy

Continuous
Assessmer|

(40%)

COo1 C2

20%

Class Test/ Assignment3d

CO2 C2

Class Participation 5% CO3 C5

Class Attendance 5%

CO2 C2

Mid term 10%

CO3 C5

Final Exam 60% COo1 Cc2
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CO2 C2
CO3 C5
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affectivy

Domain)

TEXT AND REFERENCE BOOKS

1. Nano: The Essentgaby T. Pradeep

2. Introduction to Nanoscience by S. M. Lindsay

3. Nanotechnology: An Introduction by Jeremy Ramsden

4. Fundamentals of Nanoelectronics by George Hanson
***Details of program outcome and grading policy are attached as Annex A and Annex B

5.2.2.10. EECE 465: Semiconductor and Nanoscale Devices
Level-4, Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code |. : EECE 465 Contact Hours : 3.00
Course Title |: Semiconductor and Nanoscale DeviceCredit Hours : 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this course is to introduce the students with advanced physics of nanosca
phenomena. With a touch to quantum mechanics, the students will be prepared
compettive research field of emerging nanoscale semiconductor devices.

OBJECTIVE

1. To introduce with the advanced physical phenomena related to the applications in mg
electronics.

2. To impart the ability to apply basic quantum mechanics to atamiicemiconductor mode
3. To provide the knowledge for deriving equations of charge transport in semiconducto
normal operating conditions.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl 0 o cPcalkp Assessmen

No. Course Outcomes PO Taxonomy, Methods

Be able tounderstand theories 0
advanced physical phenom
CO1 |behind many real life applicatio POl C2 3 T, F
regarding energy and thern
issues in modern day electronics

Be adept in applying basic T, Mid
CO2 |gquantum mechanical equatiofts POl C3 3 Term
explaining atomic level physics. Exam, F
Be able to explain the charg .
transport equariions that pla?/ Mid Term
cos3 pivotal role in any kind of curre PO1 C2 4 Exam,
Pr/IASG, F

conducting nanoscale devices.

(CP- Complex Prolems, CAComplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Lattice vibration: Simple harmonic model, dispersion relation, acoustic and opticabpiso
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Free electron model: Electrical conductivity.
Scattering theory: Perturbation theory, Fera@olden rule for static and oscillating potential
scattering rates for impurity and phonons, ifitand and intesubband optical absorption, an
mobility.

Quantum mechanical model of carrier transport: Tunneling transport, current and
conductance, resonant tunneling, resonant tunneling diodes;latijpess and minbands.
Introduction to inter sulband transition devices.

Advanced MOS aspects includingu-nm technology:Fin-FET, Gate All Around (GAA) an
Multi-gate MOS devices, SOI devices, Junction less transistors, GFET
Bioelectronics, Biosensors and biomimetic devices, FETs with BiomaterialEnzymeFET,
ImmuncFET, MicrobiatFET
CO-PO MAPPING

No. Course Outcome

PROGRAM OUTCOMES (PO)
1/2,3|4|5[6|7,8]9]10]11 |12

Be able to understand theol
behind advanced physi(
phenomena behind many real
applications regarding energy
thermal issues in modern ¢
electronics.

Be adept in basic quanty
CO2 \mechanical equations for explain| 3
atomic level physics.

Be able to explain the chaj
transport equations that play
pivotal role in any kind of curre
conducting nanoscale devices.
(Numerical méhod used for mapping which indicates 3 as high, 2 as medium and 1 as Ig
of matching)

TEACHING LEARNING STRATEGY

Co1

CO3

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutorial / Studio -
StuderntCanered Learning -
Self-Directed Learning

Non-faceto-face learning 42

Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment

Continuous Assessment 2

Final Examination 3

Total 131

TEACHING METHODOLOGY
Lecture and Discussion, Giperative and Collaborative Method, Problem Based Method.
COURSE SCHEDULE

Week 1 Lattice Vibration

Class1 |Crystal Dynamics, Propagating waves, Interaction of atom
Class 2 Propagating waves: Mathetr@al model

Class 3  |Propagating waves: Mathematical model

Week 2 1 Dimensional Lattice
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Class 4 1D monoatomic lattice : Displacement solution

Class 5 |1D monoatomic lattice : Dispersion relation CT1

Class 6 |1D monoatomic lattice : Boundary Conditions

Week 3 Propagating Waves

Class 7  |Density of States calculation, Allowed and Forbidden modes and
sates.

Class 8 |Transverse Waves: Dispersion relation.

Class 9 |Linear Diatomic Lattice: Equation of Motion and Dispersion relati

Week 4 Tight Bindin g Theory

Class 10 |Hamiltonian formation

Class 11 |Matrix elements: Selénergy integrals CT2

Class 12 |E-K relationship

Week 5 Scattering Rates : Impurity Scattering

Class13 |[Fer mi 6s Gol den rul e

Class 14 |Impurity scattering : Total scatteringte and Transport time

Class 15 |Oscillating potential

Week 6 Scattering Rates : Phonon Scattering

Class 16 |Longitudinal acoustic phonons

Class 17 |Deformation potential

Class 18 |Perturbing potential and Matrix elements for scattering terms irt-1
Binding theory.

Week 7 Carrier Transport

Class 19 |Drift and Diffusion model of carrier transport

Class 20 |Inter-valley carrier transport

Class 21 |Ballistic transport

Week 8 Tunnelling Transport

Class 22 |Quantum Mechanicabution _

Class 23  |Concept of Transmission, Transmittance. Mid

Class 24 |S and F Matrices. Term

Week 9 Advanced MOS aspects including suimm technology

Class 25 |Introduction to advanced MOS devices

Class 26 |Introduction to suimm technology

Class 27 |Fin-FET

Week 10 Advanced MOS aspects including suimm technology

Class 28 |Gate All Around (GAA)

Class 29 |Multi-gate MOS devices

Class 30 |SOI devices

Week 11 Junctionless Transistor and Graphene FET

Class 31 |Introduction to Junction legsansistors CT3

Class 32 |Junction less MOSFETs

Class 33 |GFET

Week 12 Bioelectronics, Biosensors and biomimetic devices

Class 34 |Introduction to Bioelectronics

Class 35 |Introduction to Biosensors

Class 36 |Introduction to biomimetic devices

Week 13 FETs with Biomaterials

Class 37 |Introduction to FETs with Biomaterials

Class 38 |EnzymeFET

Class 39 |ImmuncFET

Week 14 FETs with Biomaterials and Review

Class 40 |Microbial-FET
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Class 41 |Discussion on scope of research
Class 42 |Review class.
ASSESSMENT STRATEGY
Components Grading | CO Bloom's Taxonomy
Class Test/ Assignment 1 20% CO1 C2
Continuous 3 co2 €3
Assessmen Class Participation 5% CO3 C2
' ClassAttendance 5% - -
(40%)
Mid term 10% €o2 c3
CO3 C2
CO1 Cc2
Final Exam 60% CcO2 C3
CO3 Cc2
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affectivg
Domain)

TEXT AND REFERENCE BOOKS

1. Solid State Physics: For Engineering and Materials Sciefaten P. McKelvey
2. SemiconductoPhysical ElectronicsSheng S. Li

3. Fundamentals of Solid State Engineerifianijeh Razeghi

4. The Physics of Lodimensional Semiconductors: An Introductiodohn H. Davi

***Details of program outcome and grading policy are attached as Annex A athAnnex B.
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5.2.3Communication

5.2.3.1. EECE 403: Telecommunication Engineering
Level-4 Term- I/l (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 403 Contact Hours :3.00
Course Title |: Telecommunication Engineering Credit Hours : 3.00

PRE-REQUISITE

Course Code: EEGB09
Course Title: Communication Theory |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts, principles and working of basic telecommunication s
is targeted tgprovide a basic foundation for technology areas like communication sy
telecommunication industries as well as various wireless communication system design.

OBJECTIVE

1. Impart basic knowledge of evaluation of telecommunication engineering, wqmkimgiples
of various switching system of telephone network, basics of optical network system com
variety of networking aspects, SONET/SDH. and telecom apparatus.

2. Familiarize the students about different parameters of analog and digital caatou
techniques along with software and hardware architectures of complex telecommunication s
3. Expose the students with concepts of reliability analysis of switching network
fundamental evaluation of mobile technologies: 2G, 3G and 4Gail det

4. Impart in depth knowledge to analyze an optical fiber based wide area network for d
of optical communication link.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{t Bl o o cplcalkp Assessmer

No. Course Outcomes PO Taxonomy Methods

Rewmgnize the fundamentals
Digital communication systems
comprehend the evolution 4§
development of telecommunicat
systems such as FDMA, TDM
PDH and SDH.

CO1 PO1 C5 1 3 T, F

Analyze the performance of lo
call systems, queuing systel
digital switching systems whig
includes hardware and softw T, Mid
CO2 |architectures, interfaces 3 PO1 C4 1 3 |Term Exam
methodology for props F
maintenance of digital switchif
systems for real life complg
telecommunication system.

Design and select the appropriats
telecom switching systems

analyzing the hardwal
architecture, recovery strategy
reliability analysis for modellin
and estimating telecom traf]
along with evaluation of mobi
technologies like 2G, 3G and 4G

T, Mid
PO3 C6 1| 1|5 |TermExam
F, ASG, Pr

CO3
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Apply the fundamental principls
of optics and light wave
CO4|evaluate optical fiber based wic PO3 C6 1/1(5 T, F
area networks andiesign optica
fiber communication systems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T1 Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Principle, evolution, networks, exchange and international regulatory bodie
Telephone apparatus:Microphone, spakers, ringer, pulse and tone dialling mechanism;
tone mechanism, local and central batteries and advanced features.

Switching system: Introduction to analog system, digital switching systédmspace divisio
switching, blocking probability and mistage switching, time division switching and
dimensional switching.

Traffic analysis: Traffic characterization, grades of service, network blocking probab
delay system and queuing.

Modern telephone services and networkInternet telephony,acsimile, integrated servig
digital network, asynchronous transfer mode and intelligent networks. Fiber to the
(FFTH), Fiber access networks: EPON, GEPON, WBMN and TDMPON. Introduction t
cellular telephony and satellite communication.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3[4]5[6]7[8]9] 10 [11 |12

No. Course Outcome

Recognize the fundamentals |
Digital communication systems
comprehend the evolution 3
development of telecommunicati
systems such as FDMA, TDM
PDH and SDH.

Analyze the performance of lo
call systems, queuing systel
digital switching systems whig
includes hardware and softwi
CO2 |architectures, interfaces g 3
methodology for propg¢
maintenance of digital switchil
systems for real life complq
telecommunication system.
Design and selectthe appropriat
telecom switching systems
analyzing the hardwal
architecture, recovery strategy
reliability analysis for modellin
and estimating telecom traf]
along with evaluation of ninle
technologies like 2G, 3G and 4G
Apply the fundamental principli
of optics and light wave
CO4 |evaluate optical fiber based wid 3
area networks andesign optical
fiber communication systems.
(Numerical method used for maing which indicates 3 as high, 2 as medium and 1 as low
of matching)

Co1

CO3
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TEACHIN

G LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 42
Lecture 42
Practical / Tutorial / Studio -
StudentCentred Learning -
Self-Directed Learning 84
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment 5
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Introduction
Class 1 |Basic telephown
Class 2 |Simple Telephone Communication

Class 3 |Half-duplex telephone communication
Week 2 Switching Techniques
Class 4 |Introduction to step by step switching
Class 5 |Function of telephone control circuit CT1
Class 6 |Introduction to digital switcimg system
Week 3 Different stages of Switching
Class 7 |Three stage switching
Class 8 |Blocking probability
Class9 |[Mat hemat i cal problem on Leeds
Week 4 Different types of Switching
Class 10 |Time division switching
Class 11 |STS switching
Class 12 |TST switching
Week 5 Traffic
Class 13 |Traffic analysis
Class 14 |Arrival distribution
Class 15 |Mathematical modeling on traffic analysis CT2
Week 6 Optical Fiber Communication Basic
Class 16 |Fiber optic transmissiogystem
Class 17 |Single mode fiber
Class 18 |Chromatic dispersion
Week 7 Transmission Basics
Class 19 |Electrical and optical transducer
Class 20 |Photo detector
Class 21 |Synchronous transmission
Week 8 Multiplexing
Class 22 |Basic idea on Multiplexing _
Class 23 |Frequency Division multiplexing Mid
Class 24 |Time division multiplexing Term
Week 9 Multiplexing
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Class 25 |Mathematical problem on multiplexing
Class 26 |Frequency division multiplexing
Class 27 |Time division multiplexng
Week 10 Multiplexing
Class 28 |Orthogonal frequency division multiplexing
Class29|Poi ssi onds Arrival Di stribution
Class 30 |Mathematical modeling
Week 11 Modern Telephone Services
Class 31 |Telephone network CT4
Class 32 |Basic topologes
Class 33 |ldea on PSTN
Week 12 Modern Telephone Services
Class 34 |Digital cellular communication system
Class 35 |[CDMA
Class 36 |Synchronous Optical Network (SONET)
Week 13 Modern Telephone Services
Class 37 |The SONET/SDH Hierarchy
Class 38 |Mathematical modeling of SONET
Class 39 |Basic idea on satellite communication system
Week 14 Satellite Basics
Class 40 |Low earth orbit satellite
Class 41 |Revision
Class 42 |Open Discussion
ASSESSMENT STRATEGY
Components Grading CO Bl o o m@msomyl a
CO1 C5
Class Test/ Assignment3. 20% €02 c4
Continuous co3 ce
Assessmen — co4 €6
(40%) Class Participation 5% CO4 C6
ClassAttendance 5% - -
: CO2 C4
Mid term 10% CO3 C6
CO1 C5
, CO2 C4
Final Exam 60% CO3 C6
CO4 C6
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT & REFERENCE BOOKS

1. Digital switching systemis Syed R. Ali; Mc Graw Hill international
2. Digital Telephony John Bellamy; John Wiley & s, Inc

3. Telecommunication Switching Systems and Networkkiagarajan Viswanathan; Prentice
Hall of India.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.3.2. EECE 433: Microwave Engineering
Level-4 Term-I/11 (Spring/Fall)

COURSE INFORMATION

Course Code |: EECE 433 Contact Hours :3.00
Course Title |: Microwave Engineering Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 217
Course Title: Engineering Electromagnstic

CURRICULUM STRUCTURE

Outcome Baed Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts, principles and working of basic microwave circ
systems. It is targeted to provide a basic foundation for technology areas like commu
systems, RF industries as wadl various communication system design.

OBJECTIVE

1. Impart basic knowledge to analyze migvave circuits incorporating hollow, dielectric &
planar waveguides, transmission lines, filters and other passive components, active devi
2. Familiarize he student s about the theoretic
characterize microwave devices and circulits.

3. Expose the students with concepts of impedance matching and introduce them with
types of techniques for designing matchivegwork.

4. Impart in depth knowledge to examine the free space communication link and develop ¢
to determine the link carrig¢o-noise ratio performance factor for microwave link design.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o0 o1 cPl ca lkp Assessmer

No. Course Outcomes PO Taxonomy methods

Recognize field theory fol
analyzing microwav
transmission lines andompare
the propagation characteristics
EM waves in various wave gui
structures to strengthen 1
concepts of basic miowave
engineering.

CO1 PO1 C4 1 3 T, F

Analyze microwave networl
using impedance, admittan T, Mid
CO2(transmission  and  scatteri PO1 C4 3 [Term Exam
matrix representations to exply F
practical complex network.

Infer the appropriate impedar
matching techniques and des
microwave matching networ Mid Term
CO3|using L section, single al PO3 C6 250 2 | 5| Exam,F,
double stub and quarter wg ASG, Pr
transformer for specific redife
application

Analyze microwav
communication link an
summaize the best paramete
signal power budget, noi
evaluation and link carrier
noise ratio for designing

CcO4 PO3 C5 5| 1|5 T, F
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microwave communicatic
model.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ;QT1 Quiz; ASGi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Transmission lines: Voltage and current in ideal transmission lines, reflection, transmi
standing wave, impedance transformation, Smith chart, impedance imgatahd loss
transmission lines.

Waveguides: General formulation, modes of propagation and losses in parallel
rectangular and circular waveguides.

Microstrips: Structures and characteristics.

Rectangular resonant cavitiesEnergy storage, lossesd Q. Radiation: Small current elem
radiation resistance, radiation pattern and properties, Hertzian and halfwave dipoles.
Antennas: Mono pole, Horn, Dipole Antenna.

Wireless Communication: The Friis Formula, Link Budget and Link Margin, Radio Ree€
Architectures, Noise Characterization of a Receiver, Radar Systems, The Radar Equatio

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3[4]5]6]7[8]9[10]11]12

No. Course Outcome

Recognizefield theory for analyzin
microwave transmission lines &
compare the propagatio
COl1 [characteristics of EM waves | 3
various wave guide structures
strengthen the concepts of b
microwave engineering.

Analyze microwave networks usif
impedance, admittance, transmiss
and scattering matrix repentation
to explore practical complex netwoi
Infer the appropriate impedan
matching techniques and des
microwave matching networks usi
L section, single and double stub |
guarter wave transformer for spec
reallife application

Analyze microwave communicatig
link and summarize the bes
parameters: signal power bud
noise evaluation and link carrier
noise ratio for designing a microwe
communication model.

(Numerical method used for mging which indicates 3 as high, 2 as medium and 1 as low
of matching)

CO2

CO3

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hour
Faceto-Face Learning 42
Lecture 42

Practical / Tutorial / Studio -
StudertCentred Learning

Self-Directed Learning 84

Non-faceto-face learning 42
Revision of the previous lecture at home 21
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Preparation for final examination 21
Formal Assessment 5
Continuous Assessment 2
Final Examination 3
Total 131
TEACHING METHODOLOGY
Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method
COURSE SCHEDULE
Week 1 Introduction to Microwave
Class 1 Basic idea about Microwave: Frequency, Range, Advantages, Applis|
Class 2 Introduction to electromagnetic plane waves: Electric and Magnetic
Equations, Poynting Theorem
Class 3 Uniform Plane Waves and Reflection
Week 2 Microwave TransmissionLines CT1
Class 4 Plane Wave Propagation in Lossy Media and dielectric, Vertical and
Horizontal Polarization.
Class 5 Di stributed el ements concept, ]
Class 6 Lossless and Lossy lines, Basics of transmission line equations
Week 3 Microwave Transmission Lines
Class 7 Microwave measurement parameters: VSWR, Reflectiesfftcient,
Transmission cefficient
Class 8 Line Impedance and Junction, General solutions TE waves
Class 9 General solutions TM and TEM waves
Week 4 Smith Chart
Class 10 |Smith Chart: Usage of Smith Chart, Important features of Smith Chai
Class 11 |VSWR and Smith Chart CT2
Class 12 |Characteristics of Smith Chart and Smith Admittance Chart
Week 5 Smith Chart
Class 13 |Mathematical problems related $onith Chart
Class 14 |Impedance Matching: Single Stub matching and related mathematicg
problems
Class 15 |Double Stub matching and related mathematical problems
Week 6 Microwave Waveguides
Class 16 |Basic idea of different types of microwave cornoes
Class 17 |Rectangular Waveguides: Solution of Wave Equations in Rectangula
coordinates (TE mode)
Class 18 |Wave Equation in Rectangular coordinates (TM mode) and related
mathematical problems
Week 7 Microwave Waveguides
Class 19 |[Wave Equation in Rectangular coordinates (TEM mode) and related
mathematical problems
Class 20 |Power in rectangular waveguide and related mathematical problems
Class 21 |Circular Waveguides: Solution of Wave Equations in cylindrical
coordinates (TE mag)
Week § Microwave Waveguides Mid
Class 22 |Wave Equations in cylindrical coordinates (TM mode) and related | Term
mathematical problems
Class 23 |Wave Equations in cylindrical coordinates (TEM mode) and related
mathematical problems
Class 24 |Microwave Cavitis: Rectangular resonator
Week 9 Cavity Resonator
Class 25 |Circular cavity resonator
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Class 26 |Q factor of a cavity resonator, Small current element, Radiation resis
Class 27 |Radiation Pattern and Properties, Hertzian and Halfwave dipoles
Week 10 Microwave Components
Class 28 |Waveguide Tees:flane Tee, Hplane Tee
Class 29 |Magic Tee
Class 30 |Waveguide Connectors
Week 11 Microwave Components and Microstrip
Class 31 |Directional Couplers, S Matrix of Directional Coupler CT4
Class 32 |Microstrip Lines, Parallel Strip Lines
Class 33 |Coplanar Strip Lines
Week 12 Antenna
Class 34 |Basics of Antenna: Working principles and types.
Class 35 |Radiation Mechanism of Antenna: Two Wire and Dipole Antenna
Class 36 |Current Distributbn on a thin wire antenna
Week 13 Wireless Communication
Class 37 |Introduction to Wireless Communication, the Friis Formula
Class 38 |Link Budget and Link Margin
Class 39 |Noise characterization of a receiver
Week 14 Wireless Communication
Class40 |Introduction to Radar System: Basic Block Diagram and Working
Principles
Class 41 |The Radar Equation and Related Mathematical Problems
Class 42 |Pulse Radar and Doppler Radar
ASSESSMENT STRATEGY
Components Grading CO B | o oTaxosomy
CO1 C4
CO?2 C4
Test 20% CoO3 c6
. CO4 C5
Continuaus _ CO 2 ca
Assessment (409 Assignment 5% CO3 Co
Attendance 5%
: CO1 C4
Mid Term 10% Co ca
CO1 C4
: CO?2 C4
Final Term 60% CO3 C6
CO4 C5
Total Marks 100%

(CO = Course Outcone, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain

TEXT & REFERENCE BOOKS

1. Microwave Devices and CircuitsSamuel Y. Liao; Prentice Hall of India.
2. D. M. Pozar, Microwave Engineering, Second Edition, John Wiley & Sons, 1998.

3. Foundatims for Microwave Engineerifige. Colliong; McGrawHill International.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.3.3. EECE 434: Microwave Engineering Labratory
Level-4 Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 434 Contact Hours :3.00
Course Title |: Microwave Engineering Ladyatory |Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 433
Course Title: Microwave Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the fundamental concepts, principles, properties and applid
microwave signals. It is targeted to provide a basic foundation for designing microwave
and systems using hardware and computer aided tools.

OBJECTIVE

1. To impart the students -oepth knowledge about the behaviour and characterist
microwave signals.

2. To familiarize the students to test microwave equipment to make measurements o
frequency, VSWR, Return loss, and Insertion loss.
3. To impart the basic usage of Smith Chart, Watt 2002, Kurono 2728 etc. modern tc
modelling and designing transmission line parameters, antenna parameters etc.
4. Be familiarize the students to develop engineering design and report writing skills v
help of project work.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin¢ B1 o0 o cP ca lkp Assessmer]

No. Course Outcomes PO Taxonomy Methods

To acquire knowledge a
understanding  of  fundamen
CO1 |properties of microwave signal ald PO5 P4 6| R,Q,LT
with  their  applicatioc  with
appropriate microwave bench sett

To apply different methods
CO2 |determine circuit properties f PO9 P1 211 R, LT
passive/active microwave device

To construct different microwa
system models and examine tl
CO3 |performance characteristics us PO5 P6 3/ 16| RQ,LT
hardware and computer aid
design methods.

To perform as a group member
CO4 |assist others during group proje PO10 A4 PR, Pr
and presentations.

(CP- Complex Problems, CAomplex Activities, KP-Knowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 48using different hardware equipment and simulation software

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2]3]4|5|6[7]8]9]10]11 |12

3

No. Course Outcome

To acquire knowledge al

col understanding of fundamen
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properties of microwave sigr
along with their gplication with
appropriate  microwave ben
setup.

To apply different methods
determine circuit properties f
passive/active microway
devices.

CO2

To construct different microway
system models and examine tl
COg3 |performance characteristics usi
hardware and computer aic
design methods.

To perform as a group meml
CO4 |and assist others during grq
projects and presentations.

3

(Numerical method used for mapping which indicates 3 as highp#dium and 1 as low lev

of matching).

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 24
Lecture 8
Experiment 16
Self-Directed Learning 47
Preparation of Lab Reports 8
Preparation of Lalest 10
Preparation of Quiz 8
Preparation of Presentation 5
Engagement in Group Projects 16
Formal Assessment 4
Continuous Assessment 3
Final Quiz 1
Total 75

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionofaative and Collaborati

Method, Project Based Method

COURSE SCHEDULE

Week 1 |Observation of Radiation pattern, Beam width and Directionality afrdivave
Signal for appropriate designing problem.

Week 2 |Calculation of microwave Power using Bolometers for measuring transn
characteristics of microwave signal.

Week 3 |Measurement of wavelengths and wave impedance by a slotted waveguide
in free space.

Week 4 |Measurement of Skin Depth using penetration properties of microwave sig
different materials.

Week5 Measur ement of wavel ength (o) |
transmission coefficien{T) using a slotted coaxiatransnission line and
microwave geneator for measuring the performance of a microwave signal.

Week 6 |Review

Week 7 |Lab Q iz-1

Week 8 |Determination of unknown load impedance of a terminated transmisisie
S mi g Chadt for matching the load impatlce.
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Week 9 |Measurement of radial pattern offfane and HPlane in 360° dmain by Horn
Antenna using Watts 2002 software.

Week 10 |Familiarization with RADAR (Radio Detection and Ranging) Module,
analyzing Microwave component of Radar and Radar Echo (Ydatput.
Week 11 |Practice

Week 12 |Lab Test

Week 13 |Lab Quiz2

Week 14 |Project Presentation

ASSESSMENT STRATEGY

Components Grading CO |Bl oombs T

L CO1 P4

Lab pagg:;)%?;uon and 2504 co2 P1

Continuous CO3 P6

Assessment CO1 P1

(70%) Lab Test 30% CO2 P2

CO3 P6

Project and Presentatio 15% CO4 A4

CO1 P4

Lab Quiz 30% CO2 P1

CO3 P6

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair,

TEXT & REFERENCE BOOKS

1. Microwave Devices and CircuitsSamuel Y. Liao; Prentice Hall of India.
2. D. M. Pozar, Microwave Engineering, Second Edition, John Wiley & Sons, 1998.
3. Foundations for Microwave Engineering. Colliong; McGrawHill International.

***Details of progr am outcome and grading policy are attached as Annex A and Annex B.

5.2.3.4. EECE 435: Optical Fiber Communication
Level-4 Term- I/ll (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 435 Contact Hours :3.00
Course Title |: Optical Fiber Communication Credt Hours : 3.00
PRE-REQUISITE

Course Code: EECE 217 Course Code: EECE 309

Course Title: Engineering Electromagnstic Course Title: Communication Theory
CURRICULUM STRUCTURE

Outcome Based Education (OBE
SYNOPSIS/RATIONALE

The motto of Optical Fiber Communication course is to expose moderncéygitity
telecommunications network based on optical fiber technology and its-ofthieart
advancements. Upon successful completion of this course,ensdudwill obtain th
knowledge needed to perform fibmstic ~ communication  system enginee
calculations, identify system tradd#s and apply this knowledge to modern fiber ¢
networks. Accordingly, this will enabléé¢ students to understand the most recent literat
the field of fiberoptic communications as well as formulate the expertise in their
professional engineering practice.

OBJECTIVE

1. Familiarize the students about various optical fiber modedjgrrations and transmissi
characteristics of optical fibers.
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2. Impart basic knowledges about various optical sources, detectors and trans
limitations.

3. Expose the students with modulation, multiplexing and demultiplexing in fiber
systems alog with various coupling techniques.

4. Acquaint students to enrich the knowledge about optical communication systems as
fiber optic access networks.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinf Bl o0 o cPlcalkp Assessmen

No. Course Outcomes PO Taxonomy, Methods

Be able to recall the basi
knowledge of ray optics thec

CO1 : S PO1 Cc2 P1 3 T, F
and explain the transmissio
characteristics of fiber.
Achieving capability toillustrate
the characteristics of optig
sources and detectors ¢ T Mid

CO2 |compare the different types ¢ PO1 C5 P1 3

optical amplifier in basis of the Exam, F
principles,  applications al
receiver analysis.
Be competent indemonstrating
various multiplexing technique Mid Exam,
CO3 |passive optical components ¢ PO1 C4 4 F,
analyze channelimpairments likg ASG
losses and dispersions.
Be proficient toinfer advance
co4 optical transmission systems ¢ PO3 cé p2/A1l 5 | ASG, F, P1

designa fiber optic link based ¢
budgets.

(CP- Complex Problems, CAomplex Activities KP-Knowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Evolution and background of optical fiber communication, light propag
theories

Light propagation through optical fiber: Ray optics theory and mode theory.

Optical fiber Characteristics: Types and characteristics, transmission characteristics,
joints and fiber couplers.

Light sources: Light emitting diodes and laser diodes. Detectors: PIN gdetector an
avalanche photdetectors.

Receiver analysisDirect detection and coherent detection, noise and limitations.
Transmission limitations: Chromatic dispersion, nonlinear refraction, four wave mixing
laser phase noises.

Optical amplifier: Laser and fiber amplifiers, applications and limitations.

Multi -channel optical system: Frequency division multiplexing, wavelength divis
multiplexing and optical CDMA. Radio on fiber technology, Fiber optic access network.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3]4]5[6]7[8]9]10]11] 12

No. Course @tcome

Be able to recall the basil
knowledge of ray optics thec
and explain the transmissiq
characteristics of fiber

COo1
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CO2

Achieving capability toillustrate
the characteristics of optical
sources and detectors ¢
compare the different types (
optical amplifier in basis of the
principles, applications al
receiver analysis.

CO3

Be competent indemonstrating
various multiplexing technique
passive optical componentang
analyze channel impairments i}
losses and dispersions.

CO4

Be proficient to infer advance
optical transmission systems ¢
designa fiber optic link based (

budgets.

(Numerical method used for mapping which indic&es high, 2 as medium and 1 as low lg

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 42
Practical / Tutorial / Studio -
StudertCentred Learning -
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collalvative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Introduction to Optical Fiber communication
Class 1 |Introduction and evolution of optical fiber communication
Class 2 |Background and different theories behind light propagation
Class 3 |Advantages and applications optical fiber communication
Week 2 Light Propagation through Optical Fiber
Class 4 |Ray optics theory
Class 5 |Mode theory CT1
Class 6 |Total internal reflection, ideal characteristics of optical fiber
Week 3 Optical Fiber Characteristics
Class 7 |Qualities of real optical fibers, transmission characteristics
Class 8 [Fiber joints and fiber couplers
Class 9 |Mathematical modelling of optical fibers
Week 4 Light Sources
Class 10 [Introduction, types and regaments
Class 11 |Light sources: LEDs CT2
Class 12 |Light sources: Lasers
Week 5 Light Sources
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Class 13

Detectors: PIN photdetector

Class 14

Detectors: Avalanche photietector

Class 15

Transmission Limitations

Week 6

Receiver Analysis

Class b

Fundamental receiver operatipreamplifiers

Class 17

Direct detection and coherent detection

Class 18

Noise and limitations

Week 7

Transmission Limitations

Class 19

Attenuation, absorption, scattering losses

Class 20

Bending losss, core and cladding losses, signal dispersion

Class 21

Inter symbol interference and bandwidtiira model dispersion

Week 8

Transmission Limitations

Class 22

Material dispersion, waveguide dispersion, polarization mode dispe€

Class 23

Chromadic dispersion, intermodal dispersion

Class 24

Nonlinear refraction

Week 9

Transmission Limitations

Class 25

How noise effects transmission and detection in optical fibers

Class 26

Nonlinear effects, limitations in practicahnsmission and detection
systems

Class 27

Four wave mixing, laser phase noises

Mid
Term

Week 10

Optical Amplifier

Class 28

Introduction to optical amplifiers

Class 29

How amplifiers used to improve real systems

Class 30

Different types of optal amplifiers

Week 11

Optical Amplifier

Class 31

Laser amplifiers, fiber amplifiers

Class 32

Different approaches to improve amplifiers

Class 33

Mathematical problems regarding transmission and detection syste

Week 12

Multi -channel Optical System

Class 34

Optical fiber based communication

Class 35

Multi-channel using optical fibers: FDMA

Class 36

Multi-channel using optical fibers: WDMA

CT4

Week 13

Multi -channel Optical System

Class 37

Multi-channel using optical fibers: CDMA

Class 38

Design problems regarding mutihannel using optical fiber

Class 39

Radio on fiber technology

Week 14

Multi -channel Optical System

Class 40

Fiber optic access networks: Ideas

Class 41

Fiber optic access networks: Implementations and Limitations

Class 42

Scope of research in optical communication system

ASSESSMENT STRATEGY

Components

Grading CO Bl oomos

Ta

Continuous
Assessmen

(40%)

CO1 C2

Class Test/ CO?2 C5

20%

Assignment 13 CO3 C4

CO4 C6

Class Participation| 5% CO4 C6

ClassAttendance 5%

CO 2 C5

Mid term 10%

CO3 C4

Final Exam

CO1 C2
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CO2 C5
CO3 C4
CO4 C6

Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair|

TEXT AND REFER ENCE BOOKS

Text Books:

1. Optical Fiber Communications: Printgs & Practice John M. Seniar
Reference Books:

1. Fiber Optic Communication SystemGerd Keiser

2. Fiber Optic CommunicationsD C Agrawal

***Details of program outcome and grading policy areattached as Annex A and Annex B

5.2.3.5. EECE 437: Digital Communication
Level 4, Term /11 (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 437 Contact Hours |: 3.00

Course Title |: Digital Communication Credit Hours : 3.00
PRE-REQUISITE

CourseCode: EECE 309

Course Title: Communication Theory

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with the basics of digital communication system includi
mathematical modelling of communicationacimel, performance of digital transmission sys
different modulation/demodulation techniques, channel coding/decoding, etc. It is targ
provide a strong understanding to the students about the practical reliable digital commt
system by opinizing channel capacities using erantrol coding.

OBJECTIVE

1. To familiarize the students with the basic principles of a digital communication by an
communication channel with help of probability theory, stochastic process and informexdion t
2 . To develop studentos skild to conve
analyze the performance characteristics of digital transmission systems.

3. To make them capable to analyze different modulation/demodulation schemes andl
coding/decoding for Additive White Gaussian Noise (AWGN) channel.

4. To develop the ability to design a reliable practical digital communication syster
different errofcontrol coding.

COURSE OUTCOMES & GENERIC SKILLS

Corresponthg| Bl o o Assessmer
No. Course Outcomes PO Taxonomy CA|CP|KP Methods
Be able to know the basi
architecture of digita
communication system a
col |recognize the characteristics alj PO1 c1 4 T F

modelling of communicatig
channels with the help

probability  theory, stochas]
process and information theory.
CO2 |Attaining knowledge t PO2 C4 4| T,Mid, F
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characterize and transformatiq
of communication signals a
systems from a mathemati
viewpoint  with robustnes
bandwidth  preservation &

minimal computationd
complexity and compute the
performance of digit:

transmission system.

Achieving ability to analyze
different
modulation/demodulation
schemes and chani
coding/decoding for  Additiy
White Gaussian Noise (AWGI
channel with an emphasis
optimum denodulation, decodin
techniques and the
performances.

CO3 PO2 C4 4| T,Mid, F

Developing capability todevise
the way to address the practi
issue of reliable communicatif

CO4 PO3 C6 1|5]|F ASG, Pr

by optimizing channel capac
through the adaption of differe
error-correcing codes.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q@ Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Communication chant® mathematical model and characteristics. Probabhi

and stochastic processes.

Source coding:Mathematical models of information, entropy, Huffman code and linear
predictive coding.

Digital transmission system Base band digital transmission, irssmbol interference,

bandwidth, power efficiency, modulation and coding traffeDigital band pass transmissior

Modulation: Binary and Marry modulation schemes, coherent and-ocolnerent receiver
structure.

Receiver for AWGN channels:Correlation demodator, matched filter demodulator and
maximum likelihood receiver.

Channel capacity and codingChannel models and capacities and random selection of
Block codes and conventional codes: Linear block codes, convolution codes and code
modulation. Spead spectrum signals and system.

|®X

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11 2131al5l6l718]1 9010 [11 12

Be able to know the basi
architecture of digita
communication system a
recognizethe characteristics a
modelling of commuication
channels with the help

probability theory, stochasi
process and information theory

COo1
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Attaining knowledge t
characterize and transformatio
of communication signals a
systems from a mathemati
viewpoint  with  robustnes
bandwidth  preservation ai
minimal computationg
complexity and compute the
performance of digits
transmission system.

CO2

Achieving ability to analyze
different
modulation/demodulation
schemes and chan
coding/decoding for Additivy
White Gaussian Noise (AWGN
channel with an emphasis

CO3

optimum demodulatio
decoding techniques and th
performances.

Developing capability talevise
the way to address the pract
issue of reliable communicati
by optimizing channel capay
through the adaption of differe
error-correcting codes.

CoO4

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1
level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagementhours)
Faceto-Face Learning

Lecture 42
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, &iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Class 1 Introduction to Digital Communication

Class 2 Introduction to communication channel

Class 3 Mathematical mdel and characteristics of communication channel

Week 2

Class 4 Probability and stochastic processes

Class 5 Source coding
Class 6 Mathematical models of information, entropy
Week 3
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Class 7 Introduction to Huffman coding
Class 8 Encoding and decaag method of Huffman coding
Class 9 |Applications of Huffman coding
Week 4
Class 10 |Introduction to linear predictive coding
Class 11 |Encoding and decoding method of linear predictive coding
Class 12 |Applications of linear predictive coding
Week 5
Class 13 |Digital transmission system
Class 14 |Base band digital transmission
Class 15 |Inter-symbol interference
Week 6
Class 16 |Bandwidth, power efficiency
Class 17 |Modulation and coding traeeff
Class 18 |Digital band pass transmission
Week 7
Class 19 |Introduction to Binary and Mirry modulation
Class 20 |Binary and Marry modulation schemes (1)
Class 21 |Binary and Marry modulation schemes (2)
Week 8
Class 22 |Coherent and nenoherent receiver structure(1)
Class 23 |Coherent and nenoheent receiver structure(2)
Class 24 |Receiver for AWGN channels
Week 9
Class 25 |Correlation demodulator
Class 26 |Matched filter demodulator
Class 27 |Maximum likelihood receiver
Week 10
Class 28 |Channel capacity and coding
Class 29 |Channel modelsral capacities
Class 30 |Random selection of codes
Week 11
Class 31 |Introduction to block codes and convolution codes
Class 32 |Different types of block codes
Class 33 |Linear block codes: Introduction and coding method
Week 12
Class 34 |Linear blockcodes: Decoding method and applications
Class 35 |Conventional codes: Introduction and coding method
Class 36 |Conventional codes: Decoding method and applications
Week 13
Class 37 |Introduction to Coded modulation
Class 38 |Coded modulation schemes
Class 39 |Different types of coded modulation
Week 14
Class 40 |Tradeoff between the existing coding methods
Class 41 |Spread spectrum signals and system
Class 42 |Review of the topics
ASSESSMENT STRATEGY
Components Grading CcO B | o oTaxosomy
Continuou Class Test/ 20% CO1 Cl
S Assignment 13 CO2 C4
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Assessme COos3 C4
nt (40%) | Class Participation| 5% - -
ClassAttendance 5% - -
) CO2 C4
0,
Mid term 10% CO3 ca
Co1 C1
. CO2 C4
0,
Final Exam 60% Co3 ca
CO4 C6
Total Marks 100%

(CO = CourseOutcome, C = Cognitive, P = Psychomotognd A = Affective Domain)
REFERENCE BOOKS

1. Digital Communications Simon Haykin; McGraw Hill International.
2. Digital Communication G.J Proakis; Prentice Hall of India.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.3.6. EECE 438: Digital Communication Laboratory
Level-4, Term-ll (Fall)

COURSE INFORMATION

Course Code |: EECE 438 Contact Hours :3.00
Course Title |: Digital Communication Laboratory Credit Hours - 1.50
PRE-REQUISITE

Course Code: EECE 437 Course Code: EECE 309

Course Title: Digital Electronics Course Title: Communication Theory

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSISRATIONALE

To get the students familiarized with in depth elements of digital communication syst
further develop their skills on designing and analysing Digital communication syster
Matlab. Also, to get them acquainted with Simulink a moderrieaysdesign toolbox th
enables them to contribute in future research work.

OBJECTIVE
1. To acquaint the students with the fundamental elements of digital communication syst
2To develop studentsd skill s o ndulatwratéchnaue

3. To familiarize the students with various line coding and source schemes that help t¢
the integrity of transmitted data through intermediate channels.

4. To enhance studentsd skil |l o aolstke mulnk.
5. To develop communication and project management skills in the students
presentation and project.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin| Bl o0 o1 Assessmer
No. Course Outcomes PO Taxonomy CA|CPKP Methods
Be poficient to demonstrate
skills on debugging Matlab codi
COLl |errors and analyse the real POG6 P3 7 R,Q,T
communication technologies 1
society.
Be able to reproduce digital
CO2 |modulation schemes amValuate PO2 P3 4 R,Q,T
their performance on noil
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channels via Midab.

Be able todesignvariousrealtlife
communication system based

Co3 strict criteria with modern too PO4 5 18 PR.Pr
like Simulink.
Be able tadiscussandperform ag

co4 |2 9group andassist other grouj PO10 AL P5 | 1 PR.Pr

members during group pedgts
and presentations.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASG i Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, stughts will perform experiments to practically verify the theories and cor
learned in EECE 437 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

Course Outcome

PROGRAM OUTCOMES (PO)

3

4

5|6

71819

10

11 (12

CO1

Be prdicient to demonstrate skills
on debugging Matlab coding err
and analyse the real life commu
ation technologies for society.

CO2

Be able to reproduce digital
modulation schemes anevaluate
their performance on noisy chanr
via Matlah

CO3

Be able todesign various reatlife
communication system based

strict criteria with modern tools il
Simulink.

CO4

Be able tadiscussandperform as 4
group and assist other grouj
members during group projects 4

preentations.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning

Lecture 12
Experiment 30
Self-Directed Learning

Preparation of Lab Reports 24
Preparation of Lalbest 6
Preparation of Quiz 6
Preparation of Presentation 5
Engagement in Group Projects 26
Formal Assessment

Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
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Lecture followed by practical experiments and discussionofiarative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Familiarization with basic Matlab syntax and Simulink used specifically for

Week 1 | .. o ) .
digital communication and signal processing.
Introduction to source coding and implementation of Huffman coding with M
Week 2 o
and Simulink.
Implementation of line coding techniques [NRZ, RZ, AMI, MC] with Matlab ¢
Week 3 .0 .
Simulink.
Week 4 Implementatiorof line coding techniques [Miller, BnZs, Differential MC] with
Matlab and Simulink.
Week 5 Delta modulation, Delt&igma modulation, their implementation and evaluati

by Matlab and Simulink.

Week 6 |Problem solving and Preparation for Lab T-eist

Week7 |Lab Test |

Week 8 Analysing digital modu_lation schemes [ASK, OOK] and their spectrum analy

with Matlab and Simulink

Week 9 Analysing digital modu_lation schemes [FSK, PSK] and their spectrum analy
with Matlab and Simulink.

Week 10 |Introductionto linear block coding and implementation with Matlab and Simulin

Week 11 |Problem solving and Preparation for Lab T-elt

Week 12 |Lab TestlI

Week 13 |Quiz and Viva

Week 14 |Project Presentation

ASSESSMENT STRATEGY
Components Grading CO Bloom6 $axonomy
Lab participation and 20% CO1 P3
. Report CO 2 P3
Continuous CO1 P3
Assessmen Labtestl, Labtest2 30%
CO 2 P3
(40%)
Project and Presentation| 25% cos3 €5
CO4 Al, P5
: CO1 p3
0,
Lab Quiz 25% CO 2 P3
Total Marks 100%

CourseOutcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

1. Digital Communications Simon Haykin; McGraw Hill International.
2. Digital Communication G.J Proakis; Prentice Hall of India.

***Details of pro gram outcome and grading policy are attached as Annex A and Annex B.

5.2.3.7. EECE 439: Mobile Cellular Communication
Level-4, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 439 Contact Hours - 3.00
Course Title : Mobile Cellular Communication Credit Haurs :3.00
PRE-REQUISITE

Course Code: EECE 403 Course Code: EECE 437

Course Title: Telecommunication Engineering Course Title: Digital Communication
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CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the stuents with the evolution of various wireless standards fromdeseratio
cellular standards through emerging fifineration cellular standards and fundam
concepts of mobile cellular communication system. It is targeted to provide a
undersanding to the students about the basic concepts of cellular frequency reuse,
mobile radio propagation environment, spectrum utilization, radio resource mana
diversity combining techniques and multiple access techniques.

OBJECTIVE

1. To familiarize the students with the basic concepts and evolution of cellular 1
communication system.

2. To develop studentés skil | -chaonelanterdeleyc
and modelling the land mobile radio propagation environment.

3. To make them capable to understand spectrum utilization through channel asg
techniques and radio resource management through handoffs.

4. To develop the ability to explain different diversity techniques, roaltier modulatio
techniques anthultiple access techniques.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl 0 0 Assessmer
No. Course Outcomes PO Taxonomy CA|CP|KP Methods
Be able to know the basif
fundamental concepts and evolut
co1 of analog & digital cellular syster PO1 co 4 T F

and explain treatment of cechanne
interference for spectrally efficie
cellular frequency reuse systems

Attaining knowledge taanalyze the
modelling of  mobile radi
propagation for fixedo-mobile
CO2(channels and  mob#®-mobile PO2 C4 4| T,MidF
channels stestical by identifying
the statistical characterization
multipath-fading and polarization.

Achieving ability to recognize
spectrum utilization by using fix¢
and norfixed channel assignme
techniques andevaluate cellular
rado resource management

exploring different kind of handoffs

CO3 PO2 C6 4| T, Mid, F

Developing capability tacategorize
different diversity techniques, mu
carrier modulation techniques &
CO4|multiple access techniques PO3 C6 15| FASG,P
developing the concepts aiut
TDMA, CDMA, 3G and 4G wireles
systems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Concept, evolution and fundamentals. Anaogd digital cellular systems.
Cellular Radio System: Frequency reusechbannel interference, cell splitting and
components.
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Mobile radio propagation: Propagation characteristics, models for rggmpagation, antenr|
at cell site and mobile antenna.

Frequency Management and Channel AssignmenEundamentals, spectrum utilization,
fundamentals of channel assignment, fixed channel assignmeritxedrchannel assignmer
traffic and channel assignmte

Handoffs and Dropped Calls Reasons and types, forced handoffs, mobile assisted hand

and dropped call rate.
Diversity Techniques Concept of diversity branch and signal paths, carrier to noise and

carrier to interference ratio performance. Mglirrier modulation, Orthogonal FDM (OFDM

Multiple Access TechniguesFDMA, TDMA, CDMA, MC-CDMA and receiver.
Digital cellular systems Global system for mobile, time division multiple access and cod
division multiple access. 3G and 4G wireless systature wireless communication system
Wi-Fi, Wi-max and other IEEE standards of wireless communication system.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112[3[4|5|/6|7]8]9]10]11]12

No. Course Outcome

Be able to know the basi
fundamental concepts amdolution
of analog & digital cellular syster
andexplain treatment of ca&channe
interference for spectrally efficie
cellular frequency reuse systems
Attaining knowledge t@nalyzethe
modelling of mobile radi
propagation for fixedo-mobile
CO2 |channels and mobH®-mobile 3
channels statistical bydentifying
the statistical characterization
multipathfading and polarization.
Achieving ability to recognize
spectrum utilization by using fix¢
and norfixed channel asgnmen
CO3 [techniques andevaluate cellular 3
radio resource management
exploring  different kind ¢
handoffs.

COo1

Developing capability ta@ategorize
different  diversity  technique
multi-carrier modulation techniqu
CO4 |and multiple access tegigues fo 3
developing the concepts abo
TDMA, CDMA, 3G and 4(¢
wireless systems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Avities Engagement (hours
Faceto-Face Learning
Lecture 42
Self-Directed Learning
Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
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Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Class 1

Brief History of Wireless Systems and Standards

Class 2

Evolution of mobile chular communications systems

Class 3

Fundamentals of analog and digital cellular systems. (1)

Week 2

Class 4

Fundamentals of analog and digital cellular systems. (2)

Class 5

Propagation Modelingzixedto-Mobile Channels (1)

Class 6

Propagation Modang: Fixedto-Mobile Channels (2)

Week 3

Class 7

Propagation Modeling: Mobiteo-Mobile Channels

Class 8

Propagation ModelingStatistical Characterization of Multipaffading Channels

Class 9

Propagation ModelingStatistical Characterization of Mipath-Fading Channels

Week 4

Class 10

Propagation Modeling: Polarized Channel Modeling

Class 11

Propagation Modeling: Shadowing and Platss models

Class 12

Cellular Radio System: Frequency reusechannel interference

Week 5

Class 13

CellularRadio System: Gohannel interference (1)

Class 14

Cellular Radio System: Gchannel interference (2)

Class 15

Cellular Radio System: Cell splitting and components.

Week 6

Class 16

Modulation: QAM,

Class 17

Modulation: PSK

Class 18

Modulation: Ortlogonal Modulation and Variants

Week 7

Class 19

Orthogonal Frequency Division Multiplexing

Class 20

Multi-Antenna Techniques: Diversity Combining (1)

Class 21

Multi-Antenna Techniques: Diversity Combining (2)

Week 8

Class 22

Multi-Antenna Techniqueselective Combining

Class 23

Multi-Antenna Techniques: Maximal Ratio Combining (1)

Class 24

Multi-Antenna Techniques: Maximal Ratio Combining (2)

Week 9

Class 25

Multiple Access Techniques: FDMA

Class 26

Multiple Access Techniques: TDMA

Class 27

Multiple Access Techniques: CDMA

Week 10

Class 28

Multiple Access Techniques: MCDMA

Class 29

Multi-Carrier Techniques

Class 30

Orthogonal Frequency Division Multiplexing

Week 11

Class 31

Radio Resource Management

Class 32

Handoffs and Dropped Qal Reasons and types

Class 33

Handoffs and Dropped Calls: forced handoffs
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Week 12
Class 34 |Handoffs and Dropped Calls: mobile assisted handoffs
Class 35 [Handoffs and Dropped Calls: dropped call rate.

Class 36 |Channel Assignment Techniques: Fundarmlsnt

Week 13

Class 37 |Channel Assignment Techniques: spectrum utilization, fundamentals of ¢
assignment

Class 38 [Channel Assignment Techniques: fixed channel assignmentfixezh channe
assignment,

Class 39 |[Channel Assignment Techniques: i@and channel assignment.
Week 14
Class 40 |Global system for mobile, time division multiple access and code division m
access.

Class 41 (3G and 4G wireless system, future wireless communication system,

Class 42 |(Wi-Fi, Wi-max and other IEEE ahdards of wireless communication system.
ASSESSMENT STRATEGY

Components Grading €O B1 o ofTaxosomy
. CO1 C2
Class Teslt_/3A33|gnmer 20% cO2 ca
Continuous CO3 C6
Assessmen  Class Participation 5% - -
(40%) ClassAttendance 5% - -
. CO2 C4
0,
Mid term 10% co3 co
CO1 C2
. CO2 C4
0,
Final Exam 60% O3 co
CO4 C6
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai
TEXT AND REFERENCE BOOKS

1. Mobile Cellular TelecommunicatioSystems William C.Y Lee

2. Principles of Mobile Communicatieordon L. Stuber; Springer

*** Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.3.8. EECE 441: Random Signal and Processes
Level-4, Term- I/l (Spr ing / Fall)

COURSE INFORMATION

Course Code |: EECE 441 Contact Hours : 3.0
Course Title |: Random Signal and Processes Credit Hours : 3.0
PRE-REQUISITE

Course Code: EECE 301 Couse Code: EECE 311

Course TitleContinuous Signal& Linear Systems CourseTitle: Digital Signal Processing
CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this course is to introduce the students to the principles of random signal
provide tools so that they can deal with system®linmg random signals and/or noise. ]
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students will also be able to process the random signals.

OBJECTIVE

1. To familiarize the students about the fundamentals tools to characterize random si
probability theory and random variables.

2. To acquaint e students about the operation on random variables through expe
operation and moments of random variables.

3. To make the students skilled in solving the functions of random variables and peri
operations on multiple random variables.

4. To providethe students the basic ideas of random processes characterization a
them capable to solve the engineering problems involving random processes.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o0 o | Assessrant
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be proficient in analysing the ca
CO1|random signalsusing probability PO2 P1 4 T, F
' Al
theory and random variables.
Be able toadapt to the ideas of th
CO2 moments of random vanables PR P6 P1 4| T Mid
order to perform operations o A5
random variables.
Be able tomanipulate the randon P5
coO3 vgrlable operations t.descrlbethe PO3 ca P3 4 Mid
single and multiple randg Al
variable functions.
To adhere to the ideas of randag
processes  characterization Ad
CO4|evaluate the real Ife signals an PO4 ca P3 8| F,ASG
systems involving rando
processes.

(CP- Complex Problems, CALomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Probability and random variables. Probability theory including sample space and eV,
elementary set theory, conditional probability, independent events. Distribution and
functions. The Bernoulli trial and Bernoulli distribution. Evengdimed by random variable
continuous and discrete random variables.
Moments of random variables: Expectation operation of random variables. Moment
random variables and characteristic functions. The limit theorems. Transformation of a
variable.Special probability distribution.

Multiple random variables: Joint distribution and density functions of multiple rang
variables. Functions of random variables. Expectation of functions of random va
Independent random variables. Sums of indepehcandom variables. Central limit theorem
Random ProcessesClassification of random processes, characterization of a random p
Correlation functions. Process measurements. Stationarity and ergodicity. Gaussian an
random processes.

Spectal Estimation. Power spectral density functions, cross spectral densities. Resp(
linear systems to random inputs. Noise models.

Discrete time random processedvleansquare error estimation, Detection and linear filteri

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
3/4/5/6|7/8]9]10]11]12

No. CourseOutcome

Wi

CO1 |Be proficient in analysing the
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random signalsusing probability
theory and random signals.

CO2

Be able toadapt to the ideas of th
moments of random variables
order to perform operations o
random variables.

CO3

Be able tomanipulate the randon
variable operations to describe
single and multiple random varial
functions.

To adhere to the ideas of rando
processes characterization

CO4 |evaluate the real life signals ar
systems involving rando
processes.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagment (hours)
Faceto-Face Learning
Lecture 42
Self-Directed Learning
Non-faceto-face learning 42
Revision of previous and (or) subsequent lecture at home 21
Preparation for final exam 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Method, Problem Based Method.

COURSE SCHEDULE

Lecture Plan

Week 1

Probability Theorem

axiomatic approach.

Class 1 |Axioms of probability theorem and implications. Prahleolving based ¢

Class 2 |Conditional probability. Bayes theorem. Mathematical problems solvir

Class 3 [The Bernoulli trial and Bernoulli distribution.

Week 2

Random Variables

Class 4 |Introduction to random variables. Everdgfined by random variabl¢CT-1
continuous and discrete random variables.

Class 5 |Distribution and density functions. Types of distribution functions.

Class 6 |Problem solving regarding different distribution and density functions.

Week 3 |Expectation Operation of Random Variables

Class 7 |Classification of discrete random variables. Mathematical problem s
on Poisson distribution.

Class 8 |Introduction to expectation operation.
determining the expected value of randomalaes.

Mathematical problemg

mathematical problem

Class 9 |Expectation operation on functions of random variables, rege

solving.

Week 4 |Expectation Operation

of Random Variables

Class 10 [Moments of random variables. Mean, variance calculation of ra
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variables.

Class 11

Problem solving on calculating mean, variance, mean square vg
random variables.

Class 12

The limit theorems. Linear transformation of a random variable.

Week 5

Multiple random variables

Class 13

Special probability distribion.

Class 14

Joint distribution and density functions of multiple random variables.

Class 15

Mathematical problems on calculating joint pdf and joint cdf.

Week 6

Operation on multiple random variables

Class 16

Independent random variables. Sumhindependent random variables.

Class 17

Moments of sum of random variables.

Class 18

Central limit theorem. Problems solving on operation on multiple rand
variables.

CT-2

Week 7

Operation on multiple random variables

Classl19

Joint moments. Mathematical problem solving on calculating mean,
variance, mean square value of multiple random variables.

Class 20

Joint moments. Mathematical problem solving on calculating mean,
variance, mean square value of multiple random viesajzontinued).

Class 21

Transform methods.

Week 8

Random Processes

Class 22

Introduction to random processes. Classification of random processe;

Class 23

Correlation functions. Properties of autocorrelation function. Mean,
covariance and autorrelation function calculation.

Class 24

Mathematical problem solving on mean, variance and autocorrelation
function calculation.

Week 9

Random Processes

Class 25

Stationarity and independence. Strict sense stationarity and wide sense
stationarity

Class 26

Properties of WSS processes. Problem solving on determining if a pry
is stationary.

Class 27

Problem solving on determining if a process is stationary.

Week 10

Random Processes

Class 28

Cross correlation function. Properties of crosgaation function.

Class 29

Problem solving on measurements of correlation functions.

Class 30

Ergodicity. Problem solving on determining if a process is ergodic.

Week 11

Spectral characteristics of random processes

Class 31

Power spectral dertgiand its properties.

Class 32

Wiener Kinchen Theorem. Conversion of auto correlation functig
power spectral density and vice versa.

Class 33

Mathematical problem solving on the fourier transform pairs (ACH
PSD).

Week 12

Spectral characterstics of random processes

Class 34

Cross power density spectrum and its properties.

Class 35

Relation between cross power density spectrum and cross correlatior|

Class 36

Mathematical problem solving on conversion of cross correlation fur
to cross power spectral density and vice versa.

Mid
Term

Week 13

Models of random process and noise model

Class 37

Gaussian random process. Mathematical problems on gaussian random pro

Class 38

White noise. Properties of white noise.

Class 39

Prodem solving on white gaussian noise.

Week 14

Linear Systems with random inputs

Class 40

Transmission of WSS process through LTI systems.

CT-4
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Class 41 |Transmission of white gaussian noise process through LTI systems.
Class 42 |Mathematical problems reghng LTI transmission.

ASSESSMENT STRATEGY
Components Grading CO Bl oomb6s Ta
Class Test/ Assignmer,  20% CO1, CO2 C4, ALPG, AS
Conti CO4 A4, C4
ontinuous PE. AG
Assessmen Midterm 10% CO2, CO3 '

(40%) B P5, C4, Al, P1
Class Participation 5% cHa A4, C4
ClassAttendance 5% - -

, CO1 C4, Al
0 1
Final Exam 60% coa A4 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEXT AND REFERENCE BOOKS

Text Books:

1. Fundamentals of Applied Probéty and Random Processe®liver C. Ibe.

Reference Books:

1. Probability, Random Variables, and Random Signal Principles by Peyton Peebles.
2. Probability, Random Variables,nd Stochastic Processes by Athanasios Papoul
Unnikrishna Pillai.

3. Probability anl Random processes by Scott L. Miller and Donald Childers.

4. Probability, Random Variables, and Random Processes: Theory and Signal Pr
Applications by John J. Shynk; Wildwgterscience.

***Details of program outcome and grading policy are attached a Annex A and Annex B.

5.2.3.9. EECE 443: Satellite Communication
Level-4, Term-l/I1 (Spring/ Fall)

COURSE INFORMATION

Course Code |: EECE 443 Contact Hours - 3.00
Course Title |: Satellite Communication Credit Hours :3.00
PRE-REQUISITE

Course CodeEECE309 Course Code: EEGE09

Course Title: Communication Theoky Course Title: Communicationkheory I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach and familiarize the students with orbital mechanics, satedldes, station and the
various elements. It is also targeted to provide them basic understanding on multipl
techniques and digital modulation techniques used in satellite communication. Finally, ¢
oriented with a clear understanding of VSAd&tworks.

OBJECTIVE

1. To acquaint the students with orbital mechanics.
2. To familiarize the students about the basic architecture of earth station, satellite g
primary elements.

3. To enhance student sd s kigital modulatiohechniquep.
4. To get the students oriented with various Jamming attacks on data and their possible soluti
5. To provide the students with detailed working procedure of a working VSAT network s

COURSE OUTCOMES & GENERIC SKILLS

No. | Course Outcomes |Correspondin{ B| o o [ CP|CA|KP|Assessmer|
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PO Taxonomy Methods

Be able to describe the mechan
of internal elements of eal
co1 _statlon and _satelllte anc_l theore? PO1 c1 3 T, Mid

idea on orbital mechanics and &
analyse various kinds of orhls

and their satellites.

Be able to compute link pow
budget for satellites in the prese
CO2 _of raln-_lnduc_ed_ attenuatio PO3 c3 4 T Mid . F

ionospheric  scintillation, fadin
interference and other kinds

propagation impairments.

Be able to explain multiple acce
techniques and digital modulati
techniques used in satell
communication and evaluate |
effect of tone and pulsed jamm|
over spread spectrum technique

CO3 PO2 C4 3 T, F

Be able to explain the priipges,
CO4 |concepts and operation of VS| PO1 C2 3| F,ASG
network systems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Elements of Satellite Communication Satellite:Orbit and Description, Orbital geometry ¢
mechanics, Azimuth and elevation, coverage angle and slant range, eclipse effect, plag
satellite.
Earth Station: Earth station antenna, High power aniplif Low-noise amplifier, Upconvertg
Down-converter.
Satellite Link: Basic link analysis, interference analysis, fmiduced attenuation, systs
availability, satellite link design.

Random Access Techniques in Satellite Communicatiofi®-ALOHA, S-ALOHA, RALOHA,
C-ALOHA.

Multiple Access Techniques in Satellite Communication FDMAFDM-FM-FDMA, SCPC
FM-FDMA television, Companded FDMM-FDMA.

TDMA: TDMA frame structure, TDMA burst structure, TDMA frame efficiency, TDMA st
frame structure.
Efficient Techniques: Demand Assigned Multiple Access (DAMA), Erlang B formula, Dig
speech interpolation.

Satellite Spread Spectrum Communication Direct Sequence Spread Spectrum (DSSBIN
Sequence, Error rate performance of DS System in uniform and pulsed jamSHIPNDA:
Sequencasynchronous DEDMA, Sequencasynchronous DEDMA. Frequency Hop Spre
Spectrum (FHSS) Satellite Communication Systems,-EBMA, Error rate performance of F
System in uniform and pulsed jammi
VSAT Networks: Technology and recent agivcements, Mobile Satellite Networks

CO-PO MAPPING

No. Course Outcome

PROGRAM OUTCOMES (PO)
1]2]3]al5]6]7]8]9]10] 11 [12

Be able todescribethe mechanisi
co1 of internal elements of earth stat 2
and satellite and theoretical idead

orbital mechanicend alsoanalyse
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various kinds of orbitals and th|
satellites.

CO2

Be able tocompute link power
budget for satellites in the prese
of rainrinduced attenuatio
ionospheric  scintillation, fadin
interference and other kinds
propagabn impairments.

CO3

Be able toexplain multiple acces
techniques and digital modulati
techniques used in satell
communication andevaluate the
effect of tone and pulsed jamm
over spread spectrum technique.

CO4

Be ableto explain the principleg
concepts and operation of VS,

network systems.

3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activés Engagement (hours)
Faceto-Face Learning

Lecture 42
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examinabn 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Introduction
Class 1 Definition, history, need of satellite communication, how satellite
communication works
Class 2 Advantage and disadvantage, application, orbital elements, semi mi
axis, semi minor axis, mean anomaly, argument of perigee
Class 3 Satellite orbits, Posi grade, retrograde, ascending node, descending
Geo stationar satellite, Geo synchronous satellite CT1
Week 2 Orbital Mechanics
Class 4 Orbital mechanics, equation of
motion
Class 5 Describing the orbit of a satellite, locating the satellite in the orbit
Class 6 Look angledetermination, subsatellite point, elevation angle, azimutt
angle
Week 3 Orbital Mechanics
Class 7 Solar eclipse
Class 8 Sidereal period
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Class 9 Slant range, synodal period
Week 4 Satellite Link Design
Class 10 |Introduction, Basic Transission Theory
Class 11 |Rain Attenuation, System noise temperature and G/T ratio CT2
Class 12 |Calculation of system noise temperature, Noise figure
Week 5 Satellite Link Design
Class 13 |Noise temperature, G/T ratio for earth station and its measurement
characteristics
Class 14 |Link budget calculation
Class 15 |System availability, mean unavailability, ragitar method
Week 6 Multiple Access Technique
Class 16 |DMA, FDM-FM-FDMA, Single Channel per carrier
Class 17 |TDMA, TDMA frame structurereference burst, traffic burst, guard tin
Class 18 |TDMA burst structure, carrier and clock recovery sequence, unique
TDMA frame efficiency
Week 7 Demand Assignment
Class 19 |Erlang B formulae
Class 20 |Types of Demand Assignment
Class 21 |DAMA characteristics (demand assignment), Blocking probability
Week 8 ALOHA
Class 22 |Types of ALOHA Mid
Class 23 |Throughput calculation Term
Class 24 |Average packet delay vs satellite channel throughput
Week 9 CDMA
Class 25 |Code generator, PSequence
Class 26 |Property of PNsequence
Class 27 |Satellite spread spectrum communication
Week 10 CDMA
Class 28 |Interference (unintentional and intentional interference)
Class 29 |Classification of spread spectrum (Direct sequence g@@actrum and
frequency hopping)
Class 30 |Direct sequence spread spectrum system
Week 11 CDMA CT4
Class 31 |Error rate performance in uniform jamming
Class 32 |Error rate performance in pulsed jamming
Class 33 |Direct Sequence CDMA
Week 12 CDMA
Class 34 |Frequency hopping spread spectrum
Class 35 |Jamming Waveform, steps for finding jamming waveform
Class 36 |Interference analysis, different types of unintentional interference
Week 13 VSAT Communication Network
Class 37 |Characteristics, VSAT ne&ork system concept
Class 38 |Service of VSAT
Class 39 |Nature of traffic
Week 14 VSAT Communication Network
Class 40 |Satellite channels (RLOHA, S-ALOHA, C-ALOHA, R-ALOHA)
Class 41 |Mobile satellite network
Class 42 |Application
SSESSMENT SRATEGY
Components Grading CO Bl oomb6s Ta
Continuous | Class Test/ Assignmel 20% CO1 C1
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Assessment 1-3 CO2 C3
(40%) CO3 C4
Class Participation 5% - -
ClassAttendance 5% - -
. CO1 Cl
Mid term 10% Coo C3
CO1 C1l
. CO2 C3
Final Exam 60% co3 ca
CO4 C2
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai
TEXT AND REFERENCE BOOKS
1. Digital Satellite Communications by Tri T. Ha, Second Ed. McGHail
2. Satellite Communations by Timothy Pratt, Second Ed. Wiley.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.3.10. EECE444: Satellite Communication Laboratory
Level-4, Term-11 (Fall)

COURSE INFORMATION

Course Code |: :EECE 444 Contact Hours :3.00
Course Title |: Satellite Communication Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 443
Course Title: Satellite Communications

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To help the wdents to explore and analysis orbital mechanics, look angles determ
orbital effects in system performance, spacecraft subsystems, transponders etc. and pu
practice. Our mission is to expose students to design @ffestive satellitdink and evaluat
the performance by calculating the SNR. It is also targeted to expose them to ma@
simulate parameters of antennas for satellite communication for real life applications.

OBJECTIVE

1. Be able to familiarize the students with arsbwnderstanding of a satellite communica
system successfully while transferring information from one earth station to another.

2. To acknowledge the examples of applications and -wédethat typically occur i
engineering system design and alsolyappe knowledge in design problems.

3. To perform MATLAB programming and Simulink design tools to model optimized an
parameter for satellite communication.

4. Be familiarize the students to develop engineering design and report writing skills &
help of project work.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding BIl o o lcplcalkp Assessmer

No. Course Outcomes PO Taxonomy Methods

To design different componer
col and _cal_culate the orbl_t PO3 P3 1 5| RO LT
determination and launchii

methods for real life gpications.

CO2|To develop the ability to comma PO5 P6 2| 1]6| R,Q,LT

235



and monitor power systems &
developments of antennas ¢
demonstrate the impacts of Gl
Navigation, NGSO constellati(
design for tracking and launchi
using MATLAB Simulink.

To design different types
transmitter and receiver antenna

co3 provide Uplink and Down lin POS 6 23/ 116 RQT.LT
Frequency for real life applicatians
To perform as a group member

COd4|assist others during group projg PO10 A4 PR, Pr

and presentations.

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students willegform experiments to practically verify the theories and con
learned in EECE 443 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome

3

4

5

6

7

819110 11 12

CO1

To design differat components af
calculate the orbital determinati
and launching methods for real |
applications.

CO2

To develop the ability to comma|
and monitor power systems &
developments of antennas i
demonstrate the impacts of Gl
Navigatin,, NGSO constellatic
design for tracking and launchi
using MATLAB Simulink.

CO3

To design different types

transmitter and receiver antennas
provide Uplink and Down lin
Frequency for real life applications

CO4

To perbrm as a group member &
assist others during group projg

and presentations.

3

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Agtties

Engagement (hours)

Faceto-Face Learning 27
Lecture 9
Experiment 18

Self-Directed Learning 51

Preparation of Lab Reports 9
Preparation of Lalest 10
Preparation of Quiz 9
Preparabn of Presentation 5
Engagement in Group Projects 18
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Formal Assessment
Continuous Assessment
Final Quiz

Total

00
o w s

TEACHING METHODOLOGY

Lecture followed by practical experiments and diseus Coeoperative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Weekl [To Study the Design Parameters of a Satellite and design of a digital satellite rece
Week?2 |Analysis of a GPS Receiver and Data services in INMARSAT commiam&yistem.
Week3 [To study lonosphere and analyzing the launching of NASA 4D into lonospher|
Week4 |Analysis of Modulation Technigues for LEO Satellite Downlink Communicatio
Week5 |To evaluate specific Attenuation, rain attenuation and total atienua

Week6 |Lab Quizl

Week7 |To Evaluate and simulate SNR in Satellite Links and calculate Carrier to nois
for uplink and downlink and overall.

Week8 [To obtain a plot of the relationship between the Height of the satellite i.e. (
Altitude and the Satellite Antenna Diameter for the parameters achieved durii
budget analysis

Week9 |To study Julian dates, generate a MATLAB code for its calculation and fami
with the builtin Julian date functions in MATLAB.

Weekl10 [To simulate mdel and analyze antenna look angles of geostati
communications satellite by MATLAB Simulink Model.

Week11l |Practice

Week12 |Lab Test

Week13 [Lab Quiz2

Week14 |Project Presentation

ASSESSMENT STRATEGY

Components Grading CO Bl oomb6s T
CO1 P3
Lab participation and Rep( 25% CO 2 P6
Continuous CO3 C6
Assessmen CO1 P3
(70%) Lab Test 30% CO?2 P6
CO 3 C6
Project and Presentatior 15% CO4 A4
CO1 P3
Lab Quiz 30% CO 2 P6
CO 3 C6
Total Marks 100%

(CO = Course Oucome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain

TEXT AND REFERENCE BOOKS

O~NO OIS, WN P

. Digital Satellite CommunicatiorisTri T. Ha; McGrawHill International.
. Satellite Communication Mobile & Fixed Servicddichael J. Miler; KluwerAca Publisher.
. Satellite CommunicationsT. Pratt, C. Bostian, J. Allnut; John Wiley & Sons Inc.
. Mobile Communication satellites theory and applicatidion Logadon; McGrawHill Int.
. Digital Communication System with satellite and fiber @pppications- Herald Kolimbiris
. Fundamentals of satellite CommunicatioRao & Raja K.N; Prentice Hall of India.
. Fundamentals of satellite Communicafiofagannathan; Prentice Hall of India.
. Satellite CommunicationdDr. D.C. Agarwal; Klanna Publishers.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.3.11. EECE 445: Communication Networks
Level-4, Term-1/I1 (Spring/ Fall)

OURSE INFORMATION

Course Code |: EECE 445 Contact Hours :3.00
Course Title |: CommunicatiorNetworks Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 309

Course Title: Communication Theory

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with the basic concept divaeking. The target of the course is
enable the students to have a firm foundation on the communication network architect
the layers of the OSI model. With an aim to provide the student with a strong base to wo
networking industry, thecourse is designed to cover the basics of subnetting and n
security as well.

OBJECTIVE

1. To impart basic knowledge on the concepts of networking and switching a
functionalities of the internetworking devices.

2. To introduce the studentsth the media access protocols followed by a comparative ar
among the protocols.
3. To impart in depth knowledge on the structure and functionalities of the 7 layers of 1
model and the relevant mechanisms.
4. To devel op aoutingaonddhenarch§ of IPsaddiedsihgssubaetting in org
enable the student to work in the practical field.
COURSE OUTCOMES & GENERIC SKILLS
Correspondinf Bl o0 o1 Assessmer

PO Taxonomy CPICA KP Methods

No. Course Outcomes

Be able todesciibe the concept:
of network topologies ar
CO1l|layered architecture modelli PO1 C1 4
andrecall the applications of th T, F
internetworking devices.

Be able to compare the
CO2|mechanisms of different mec PO1 C3 3 | T,Mid, F
access protocols.

Be able toexplain in depth th
functionalities of the differel
COg3|layers of the OSI model a PO3 C4 1 5 Mid, F
break down the effectiveness {
the network models in use.

Be able to evaluate the
effectiveness of the netwqg
CO4|arrangement introduced othe PO3 C5 22| 5
basis of the basic knowledge F, ASG
routing and subnetting.
(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test; PRI
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; F Final Exam)
COURSE CONTENT

Basic Concepts of Networking Basic concepts of networking. Network topologies.
concept of layered architecture modelling including OSI and the TCP/IP protocol suite:
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server communications, ATM reference models.

Switching: Circuit, packet and virtual circuit switching technologies

Fundamentals & Link Layer: Overview of Data Communicationd\Networks, Building
Network and its types, Overview of Internet, Protocol Layering, Physical Layer, Overy
Data and Signals, Introductioto Data Link Layer, Link layer Addresshifyror Detection
Correction and control including ARQ, flow control mechanisms including sliding win
Link layer functionalities including frame synchronization.

Media Access & Internetworking: Elementary prtocols. Sliding window protocols, ert
detection and corrections of HDLC.DLLL of Internet. DLLL of ATM: Multiple Acc
protocols. Overview of Data link Control and Media access control, Ethernet (802.3), V|
LANSs i Available Protocols, MANs, Switche#lubs and bridges, gateways. High speed L
Bluetooth, Bluetooth Low Energy, WAi, 6LOoWPAN Zigbee, Local area network technolog
including ETHERNET, Token Rings. Multipleaccess schemes such as CSMA/CD, CSMA
and Tokempassing. MAC addressing. Swhied vs. shared ETHERNETs. Performg
evaluation, including throughputs and delays.

Routing: Routing, Unicast Routing, Algorithms, Protocols, Multicast Routing and its b
Overview of Intradomain and interdomain protocols, Overview of IPv6 AddresBragsitior
from IPv4 to IPv6, congestion control, internetworking.

Network layer in internet: IP protocol, IP addresses. IP addressing schemes. Subnetting
ARP, ICMP; NI in ATM transport layer, transmission control protocol, UDP, ATM adap
layer.Internet routing including protocols used in the Internet such as RIP, OSPF and B(
Transport Layer: Transport layer protocols including UDP and TCP. Ports and sockets
connection establishment. Error, flow and congestion control in TCP.

Application Layer: Application Layer Paradigms, Client Server Programming, WWW|
HTTP, DNS, Electronic Mail (SMTP, POP3, IMAP, MIME, FTP, TELNET), Introductio
Peer to Peer Networks, Need for Cryptography and Network Security, Firewalls.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2(3]4|/5|/6|/7/8]9]10]11]12

No. Course Outcome

Be able todescribethe concepts ¢
network topologies and layer
COL1 |architecture modelling andecall| 3
the applications of th
internetworking devices.

Be able tocompare the mechanisn
of different media access protoco
Be able toexplain in depth th
functionalities of the different laye
CO3 |of the OSI model anthreak down 2
the effectiveness of the netw(
models in use.

Be able to evaluate the
effectiveness of the netwg
CO4 |arrangement introduced on the b 3
of the basic knowledge on routi
and subnetting.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHIN G LEARNING STRATEGY

CO2

Teaching and Learning Activities Engagement (hourg
Faceto-Face Learning

Lecture 42
Self-Directed Learning
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Non-faceto-face learning 42

Revision of the previous lecture at home 21

Preparation for ial examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, @perative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Class 1 Basic concepts of networking
Class 2 OSI, TCRIP and ATM reference models
Class 3 Introduction to the layers of the OSI model
Week 2

Class 4 Circuit, packet and virtual circuit switching technologies
Class 5 Physical Layer

Class 6 Moduldion

Week 3

Class 7 Data link layer

Class 8 Error and flow control
Class 9 Error detection and correction
Week 4

Class 10 MAC Sublayer

Class 11 HDLC, DLLL of Internet
Class 12 ATM

Week 5

Class 13 Multiple Access protocols
Class 14 Random Acess protocols
Class 15 Random Access protocols
Week 6

Class 16 Network Layer

Class 17 Routing Algorithms
Class 18 Congestion control
Week 7

Class 19 IEEE Protocols LANs and MANs
Class 20 Internetworking devices
Class 21 Wi-fi

Week 8

Class 22 ICMP

Class 23 IP

Class 24 Subnetting

Week 9

Class 25 Subnetting

Class 26 ATM

Class 27 TCP

Week 10

Class 28 UDP

Class 29 DCCP, SCTP

Class 30 Application layer

Week 11
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Class 31 RIP, DHCP
Class 32 WWW, HTTP
Class 33 DNS
Week 12
Class 34 POP, SMTP
Class 35 IMAP, FTP
Class 36 Idea about cyber security
Week 13
Class 37 Simple and complex network management protocol
Class 38 Firewall
Class 39 Scope of research in communication network
Week 14
Class 40 Overview of the syllabus
Class 4 Assignment
Class 42 Open discussion
ASSESSMENT STRATEGY
Components Grading CO Bl oombs T
CO1 C1l
Class Tes#issignment 13 20% CO2 C3
CO4 C5
: CO1 Cl
Continuous o COo C3
Assessment Class Participation 5%
(40%) CO3 C4
CO4 C5
ClassAttendance 5%
, CO2 C3
Mid term 10% CO3 ca
CO1 C1l
, CO2 C3
Final Exam CO3 ca
CO4 C5
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domaif
TEXT AND REFERENCE BOOKS
1. Data Commuitations and Networking by Behrouz A. Forouzan

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.3.15. EECE 446: Communication Networks Laboratory
Level-4, Term-II (Fall)

COURSE INFORMATION

Course Code |: EECE 446 Contact Hours : 3.00
Course Ttle |: Communication Networks Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 445
Course Title: Communication Networks

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The target ofthe course is to acquaint the students with different routing protocols ar
them to implement different network configurations using simulating software like

241



Packet tracer, MATLAB and Wireshark. Teaching the students about channel codings
is another aim of the course

OBJECTIVE

1.To familiarize the students with the internetworking devices and Physical Network In
Connection.

2.To impart knowledge on IP addressing and the basic routing protocols and familiari
with a relezant simulation software like Cisco Packet Tracer.

3.To introduce the students with the randaocess protocols and assist them to simulate t
4.To enable a student to simulate channel coding schemes using simulation software like M/
COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o o1 Assessmer

PO Taxonomy CPICAIKP Methods

No. Course Outcomes

Be able to construct physica
CO1l|networks using wires al PO11 P2,Al 1 R, Q, PR
internetworking devices.

Be able todesign and justify
efficient network configuratior
using different routing protocg
according to IEEE standards.
Be able talistinguish between twi
of the types of the randoeactces
protocolsanalysing their perform
ances via the simulationfsmares.
Be able toreproduce codes t
solve problems related to chan
coding schemes for real |
communication network.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PRI
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; FH Final Exam)
COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 445 using different hardware equipraedtsimulation software.

CO-PO MAPPING

R, Q, ASG

CO2 T

PO8 P4C5 | 2|2 |7

CO3 PO5 C4 6| RQT

CO4 PO12 P3 1 R, PR,Pr

PROGRAM OUTCOMES (PO)
112 |3]4|5|6|7]8[9]|10|11]12

No. Course Outcome

Be able to construct physica
CO1 [networks using wires  al 2
internetworking devices.

Be able todesign and justify
efficient network configuration
using different routing protocg
according to IEEE standards.
Be able tadistinguish between twi
of the types of the randeacces
protocols analysing their perform
ances via the simulation software
Be able toreproduce codes t(
solve problems related to chani 5
coding schemes for real |
communication network.
(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
level of matching)

CO2

CO3

CO4
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TEACHING LEA RNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 42
Lecture 14
Experiments 28

Self-Directed Learning
Preparation of Lab Reports
Preparation of Lalest

Preparation of Quiz 89
Preparation of Presentation
Engagement in Group Projects
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 136

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collabatigse Method, Problem Based Method
COURSE SCHEDULE

Week 1 Introduction to Physical Network Interface Connection

Week 2 Familiarization with IP Addressing

Week 3 Basic Network Configuration (Static)

Week 4 VLSM (VariableLength Subnet Mask)

Week 5 Dynamic Routing (RIP), Dynamic Host Control Protocol (DHCP)
Week 6 Introduction to Wireshark and Packet Sniffing.

Week 7 Lab Testl

Week 8 ALOHA MAC Protocols and simulation.

Week 9 Introduction to Channel Coding and Linear Block Codes, lrifack Coding
using Modules and simulation.

Week 10 Introduction to Linear Block Codes: Cyclic Coding and simulation.
Week 11 Lab Test2

Week 12 Lab Quiz

Week 13 Project Presentation

Week 14 Viva

ASSESSMENT STRATEGY
Components Grading CO Bloomé s T a X
CO1 P2,Al
Lab participation and Reporf  20% €o2 5, P4
Continuous CO3 C4
Assessmen Co4 P3
(40%) Labtestl, Labtest? 30% co2 C5, P4
CO3 C4
Project and Presentation 25% CO4 P3
CO1 P2,Al
Lab Quiz 25% CO 2 C5,P4
CO 3 C4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Doma
TEXT AND REFERENCE BOOKS

1. Communication System, Simon Haykin

2. Modern Digital and Analog Communication Systems, BP Lathi, Zhi Ding.

***De tails of program outcome and grading policy are attached as Annex A and Annex B
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5.2 4Interdisciplinary Courses

5.2.4.1 EECE 421: Control System Il
Level-4, Termi /1l (Spring/ Fall Term)

COURSE INFORMATION

Course Code : EECE 421 Contact Hours :3.00
Course Title : ControlSystem Il Credit Hours : 3.00
PRE-REQUISITE

Course Code: EEGHR01

Course Title Control System |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Control systerl is the study to understand the basianpensation using pole placem
technique. It will help to know the way of deriving state equation of digital control sy
This subject will analyze in more details about the investigation of control system ¢
frequency domain and time domain. Atitthally, it will introduce advanced control algoritk
using the neural network and fuzzy control, adaptive contrafddtrol, and nonlinear cont
for the application in day to day practical systems.
OBJECTIVE

1. Introduce students with the design prdare of compensator and controller from the
of view of sinusoidal frequency techniques and root locus.

2. Impart the basic knowledge of to solve the state equation of digital systems for
cases to estimate the state diagram.

3. Make the studentsble to analyse the control system in both the time domait
frequency domain viewpoints.

4. Impart the indepth knowledge of modelling various control strategy such as
network and fuzzy control, adaptive control, Eontrol, nonlinear control.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin| Bl o o Assessmer
PO Taxonomy CP|CAKP Method

No. Course Outcome

Design compensator and control
CO1 |from the point of view of sinusoid PO1 C6 1 3 T, F
frequency techniques and root locu

Solve the state equation of digit
CO2 |systems for various cases to estin PO2 C3 1 3| T, Mid, F
the state diagram.

Analyze the control systenin both the
CO3 [time domain and frequency domq PO3 Cc4 2 3| T,Mid, F
viewpoints

Model on various controlstrategy
co4 such asneurgl network and fuz; PO3 c3 3| 3|5|ASG. Pr, R
control, adaptive control, -HControl

nonlinear control

(CP- Complex Problems, C&Aomplex Activities, KPKnowledge Profile, Ti Test; PRT
Project; Qi Quiz; ASGI Assignment; Pf Presatation; R- Report; F Final Exam)

COURSE CONTENT

Compensation using pole placement technique. State equations of digital systems with
and hold, state equation of digital systems, digital simulation and approximation.

Solution of discrete statequations: by Z transform, state equation and transfer function,
diagrams, state plane analysis. Stability of digital control systems. Digital simulation and
redesign. Time domain analysis. Frequency domain analysis. Controllability amdabbite
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Optimal linear digital regulator design. Digital state observer. Microprocessor c«
Introduction to neural network and fuzzy control, adaptive contraCatrol, nonlinear control.

CO-PO MAPPING

PROGRAM OUTCOMES (BP)
112 (3|4|5|6|7|8]9]10] 11|12

No. Course Outcome

Designcompensator and control
from the point of view ¢
sinusoidal frequency techniqu
androot locus.

Solve the state equation of digit
CO2 |systems for various cases 3
estimatethe state diagram
Analyze the control systenin both
CO3 |[the time domain and frequen( 3
domain viewpoints

Model on various control strate
co4 such asneural r_1etwork and fuz; 3
control, adaptive control, H
Control, nonlinear control

COo1

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Introd uction to Compensator
Class 1 Introduction controller and compensator
Class 2 Modeling the series and parallel compensator
Class 3 Root locus technique to design series and parallel compensator

Week 2 State Equation
Class 4 State equationsf digital systems with sample and hold.

. = CT1

Class 5 State equation of digital systems.
Class 6 Digital simulation and approximation

Week 3 State Equation
Class 7 State equation and transfer function
Class 8 State diagrams
Class 9 State planerzalysis

Week 4 Z transform
Class 10 |Properties of transfer function
Class 11 |Concept of Poles and zeros istransform
Class 12 |Inverse Z transform

Week 5 Digital Control System
Class 13 |Introduction to digital control system Mid
Class 14 |Stability of digital control systems. Term
Class 15 |Digital simulation and digital redesign

Week 6 Time Domain Analysis
Class 16 |Introduction to Time Domain Analysis
Class 17 |Mathematical problems regardiigne Domain Analysis
Class 18 |Designing pactical systems using Time Domain Analysis

Week 7 Frequency Domain Analysis
Class 19 |Introduction to frequency Domain Analysis CT2
Class 20 |Mathematical problems regardifig@quency Domain Analysis
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Class 21 |Designing practical systems using freqog Domain Analysis
Week 8 Controllability And Observability
Class 22 |Drawbacks of transfer function model and analysis
Class 23 |Introduction and importance of Controllability and Observability
Class24 |Gi | bert 6s and Kal mamrollabilitpmantd h o d s
Observability
Week 9 Optimal Linear Digital Regulator Design
Class 25 |Introduction to Optimal Linear Digital Regulator Design
Class 26 |Dynamic programming and optimization technique
Class 27 |Design of optimal discrete time #arquadratic regulator
Week 10 Digital state observer
Class 28 |Introduction to Digital state observer
Class 29 |Digital state observer for nonlinear system
Class 30 |Design of Digital state observer using the fractional variabde!
derivative
Week 11 Microprocessor Control
Class 31 |Introduction to Microprocessor control
Class 32 |Various approaches of Microprocessor control CT3
Class 33 |Design of control system for Microprocessor control
Week 12 Nonlinear Control
Class 34 |Introductian to neural network and fuzzy control
Class 35 |Adaptive control
Class 36 |H- Control, nonlinear control
Week 13 Control System Design
Class 37 |Different practical control system design (1) : Elementary systems
Class 38 |Different practical contratystem design (2) : Elementary systems
Class 39 |Different practical control system design (3) : Elementary systems
Week 14 Control System Design
Class 40 |Different practical control system design (4) : Elementary systems
Class 41 |Scope of researdh control system
Class 42 |Open Discussion
ASSESSMENT STRATEGY
Components Grading CO Bl oombés Ta
. Cco1 C6
Class Tesit_/3A55|gnme 20% co2 c3
. CO 3 C4
Asscégg:;neun?[u(ZO% | Class Participation 5% CO4 C3
| ClassAttendance 5% - -
. CO2 C3
Mid term 10% co3 ca
CO1 C6
Final Exam 60% CO 2 C3
CO 3 C4
Total Marks 100%
CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair
TEAXT AND REFERENCE BOOKS
1. Control Systems Engineering by Maan S. Nise
2. Modern Control Engineering by Katsuhiko Ogata
3. Modern Control Systems by Richard C. Dorf
4. Linear Control System Analysis and Desigdohn J. D. Azzo, Constantine H. Houpis

***Details of program outcome and grading policy are attached as AnneA and Annex B.
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5.2.4.2. EECE 422: Control System Il Laboratory
Level-4, Term -1l (Fall Term)

COURSE INFORMATION

Course Code |: EECE 422 Contact Hours : 3.00
Course Title |: Control System Il Laboratory |Credit Hours :1.50

PRE-REQUISITE

Course CodeEECE 421
Course Title: Control System |l

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Control systerl familiarizes the students with basic knowledge of root locus to d
analogue and digital compensators for optimizinglde efficient control system engineerit
Thus subject tells about the basic knowledge abewarnsform technique which is used
digital control system. Additionally, it communicates thedapth theoretical knowledge
design the microprocessor antzzy logic control system satisfying the specification for a g
practical system.

OBJECTIVE

1. Introduce the students withasic knowledge of root locus to design various type
compensators for control system engineering.
2. Impart the basic knowledgd p-transform technique to design the control system in cé
digital control engineering
3. Impart the indepth theoretical knowledge @fesign the microprocessor and fuzzy I
control systensatisfying the specification for a given practical system.

COURSE OUTCOMES & GENERIC SKILLS

. Assess
No. Course Outcome Correspondin¢. B1 0 o CP |[CA|KP| ment
POs Taxonomy
method
Apply the basic knowledge of rg
col locus to design various types POS c3 1 5| T.F
compensators for control syst
engineering.
Analyze the ztransform technique T
CO2|design the control system in case PO4 Cc4 1 8 Mid’ =
digital control engineering. '
Design the microprocessor and fuz
coO3 Ioglc__cor_ltrol systemsatlsfylng th( PO9 C6 3|3 ASG,
specification for a given practiq Pr,R
system.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test; PR
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experimentgractically verify the theories and conce
learned in EECE 421 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112]3(4|5|/6|7]8|9]|10]11]12

No. Course Outcome

Apply the basic knowledge of rg
locus to design various types
compensators for control syst
engineering.

COo1
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of digital control engineering.

Analyze the ztransform techniqy
CO2 |to design the control system in ¢

Design the microprocessor
CO3

practical system.

a

fuzzy logic control systensatisfying
the specification for a give

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Actives Engagement (hours
Faceto-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
Preparation of Lab Reports 24
Preparation of Lalbest 6
Preparation of Quiz 6
Preparation of Presentation 5
Engayement in Group Projects 26
Formal Assessment
. 10
Continuous Assessment
: : 1
Final Quiz
Total 120

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion;of&rative and Collaborati

Method, Project Based Method

COURSE SCHEDULE

guidelines.

Week1 | Introduction to the lab equipment, rules and norms of the laboratory and

Week?2 | Expt-01: Study theZ-transform technique for digital control system engineerin

Week3 | Expt-02: Study on the Digital simulation and digital redesign

Week4 | Expt-03: Designing practical systems using Time Domain Analysis

Week5 | Expt-04: Designing practical systems using fuegcy Domain Analysis

Week6 | Expt-05: Design of optimal discrete time linegquadratic regulator

variableorder derivative

Week7 | Expt-06: Design and implementation of digital state observer using the fractic

Week8 | Expt-07: Design of control system fdflicroprocessor control

Week9 | Expt-08: Designing the control system for neural network and fuzzy control

Week10 | Practice Lab

Week11 | Lab Test

Week12 | Viva

Week13 | Quiz test

Week14 | Project submission

ASSESSMENT STRATEGY
Componets Grading €O Bl oomos Ta
Contin CO1 C3
Ontinuous |, o Participation and Report|{20% CO2 C4
Assessment
(40%) CO3 C6
Labtestl, Labtest? 30% CO1 C3
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CO2 C4
CO 3 C6
Project and Presentation 25% CO3 C6
CO1 C3
Lab Quiz 25% CO2 C4
CO3 C6
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEAXT AND REFERENCE BOOKS

1. Control Systems Engineering by Norman S. Nise
2. Modern Control Engineering by Katsuhiko Ogata
3. Modern Control Systems by Richard C. Dorf

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.3. EECE 423: Numerical Methods
Level-4, Termi /1l (Spring /Fall Term)

COURSE INFORMATION

Course Code |[: EECE 423 ContactHours :3.00
Course Title  |: Numerical Methods Credit Hours :3.00
PRE-REQUISITE

Course Code: EECE 212

Course Name: Numerical Technique Laboratory

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize with numerical linear algebra and related numerictieds and to find solutio
to complex engineering problems. These numerical methods will include finding solut
partial and ordinary differential equation, linear and nonlinear equations, curve fittiy
numerical calculus using various techniguesphasis is to do a comparative analysis bet
different numerical techniques applied for same purpose in terms of accuracy, stabi
convergence and hence to identify the most efficient and suitable numerical meth
complex engineering agpéation.

OBJECTIVE

1. To provide students ability to obtain approximate solutions to systems of line
nonlinear equations applying the most suitable and effective root finding numerical tec
and then apply these techniques for solving compleeagng equations.

2. To make students able to construct new data points within the range of a discre
known data points using interpolation formulae and creating curve that converges
scattered data points using curve fitting techniques.

3. To familiarize students with different techniques of numerical calculus to find integ
and differentiation of any given data sets by either first finding interpolating function t
the given data points and then performing integration/differentiatiotne derived function
directly performing integration/differentiation on the data sets.

4. To enable students to solve linear or nonlinear ordinary differential equation and lineg
differential equation applying the most effective and suitablaenigal techniques depending
different given values of the equations like initial value or boundary value or other conditions
COURSE OUTCOMES & GENERIC SKILLS
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No. Course Outcomes Corresponding¢ Bl o o [CH CA |KP| Assesment
PO Taxonomy Methods

Be alle to apply numeric;
methods to find approxime
solution of linear and nonling
systems of equations of v comg
COllengineering  application a PO3 C3 5 T, F
analyze and evaluate differ
methods to identify the mc
effective and accurate

one for finding root of equi@ns.

Be able to generate new ¢
points within the range of
discrete set of known data poi
applying interpolation formulz 2
and creating generalized cu PO1 C6 Mid, F
with  highest accuracy th
converges through scattered (
points applying curve fitting
techniques.

CO2

Be able to compute integration 3
differentiation on any given dé
sets applying numerical techniq PO1 C4 2| T,Mid, F
CO3 |and analyze different technique;
find out the most efficient metho

Be able to solve any different
equation of engineerir
CO4 |application by applyin
established numerical meth(
combining different initig
conditions

PO3 C5 1 5 T, F

(CP- Complex Problems, CAZomplex Activities, KPKnowledge ProfileT1 Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: Motivation and errors in numerical techniques, Taylor series.

Nonlinear Equations: lteration, bisection, false position,elWtonrRa p h s o n, Sec3
other methods.
Simultaneous linear algebraic equationsCr amer 6 s rul e, I nver si

GaussJordan method, factorization and Ga8g=del iteration methods.
Matrix Inversion and LU decomposition: Matrix norms, condition number,-tlonditioned matrice
LU decomposition using Gauss elimination, LU decomposition using Thomas algorithm, G

decomposition.

Finite difference calculus: Forward, backward, divided, and central difference, differeaf @
polynomial. Interpolation:. Ne wt on 6 s formul a, Lagrange,
Extrapolation. Curve fitting: Linear and polynomial regression, fitting power, exponential
trigonometric functions.

Numerical differentiation & integration: general quadrature formula, trapezoidal rule
Simpsonés rule, Numerical differentiatio
Ordinary differential equations: | ni t i al val ue problem, Tay

successive appr oxi mat Kutamethds uBunelarydvalue pneblentso d

CO-PO MAPPING

[No. [Course Outcome |[PROGRAM OUTCOMES (PO)
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Be able to apply numerical method:
find approximate solution of ling|
and nonlinear systems of equation
CO1 [complex engineering @fication an(
analyze and evaluate differq 3
methods to identify the m(
effective and accurate one for find
root of equations.

Be able to generate new data pd
within the range of a discrete set
known dd&a  points  applyin
CO?2 [interpolation formulae and creati 3
generalized curve with  highe
accuracy that converges thro
scattered data points applying cy
fitting techniques.

Be able to compute integration &
differentiation on anygiven data se
CO3 |applying numerical techniques g 3
analyze different techniques to fi
out the most efficient method.

Be able to solve any different
CO4 |equation of engineering application

applying  established numerif 3
methods comiming different initia
conditions

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learimg

42
Lecture
Selft-Directed Learning 42
Non-faceto-face learning
Revision of the previous lecture at home Preparation for final 21
examination 21
Formal Assessment
Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion;of&rative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Week 1 Introduction
Class 1 |Introduction to Numerical Techniques.
Class 2 |Motivation and errors in numerical tauques.
Class 3 |Taylor series.

CT1
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Week 2

Nonlinear Equations

Class 10

Introduction to nonlinear equation solving techniques.

Class 11

Bisection method, false position, absolateor in bisection method and &
priori calculations of errors.

Class 12

False position method, secant method, NevRaphson method, Muller's
method.

Week 3 Nonlinear Equations

Class 7 |Graphical representation of various methods

Class 8 |Convergence/divergence characteristic of various methods

Class 9 |Errors and error analysis of various methods

Week 4 Simultaneous linear algebraic equations

Class 10 |Numerical Techniques for solving simultaneous linear algebraic equa

Class11|Cr amer 6 s met hod, Gauss el iminat

Class 12 |Gauss elimation method, Pivoting.

Week 5 Simultaneous linear algebraic quations

Class 13 |GaussJordan method.

Class 14 |Factorization method. CT 2

Class 15 |GaussSiedel iteration method.

Week 6 Matrix Inversion and LU decomposition:

Class 16 |Matrix norms, condition number, Htonditioned mMatrix norms, conditic
number, ilkconditioned matrices.

Class 17 |LU decomposition using Gauss elimination.

Class 18 |LU decomposition using Thomas algorithm, Cholesky decompaosition.

Week 7 Finite difference alculus

Class 19 |Introduction to different techniques to solve differential equations numeric

Class 20 |Forward, backward, divided, and central difference formulas.

Class 21 |Finite difference of polynomial.

Week 8 Interpolation

Class 22 |Introduction to interpolation and extrapolation.

Class23|[Newt on6s formula, Lagrange, spl

Class24INewt on6s for mul a, Lagrange, spl ,

—— Mid

Week 9 Curve fitting Tern

Class 25 |Linear and polynomial regression, fitting power.

Class 26 |Linear and polynomial regression, fitting power.

Class 27 |Exponential and trigonometric functions for curve fitting.

Week 10 Numerical differentiation & integration

Class 28 |Introduction to numerical differentiation & integration

Class 29 |General quadrature formula for integration.

Class30|Tr apezoidal rule and Simpsonds

Week 11 Numerical differentiation & integration

Class31|Tr apezoidal rwle and Si mpsonods

Class 32 |Numerical differentiation, Forward, backward, divided, and central
difference formulas.

Class 33 |Richardson extrapolation.

Week 12 Ordinary differential equations CT3

Class 34 |Introduction to Initial Value Problems.

Class 35 |Taylorseries method, Euler's method, Modified Euler's method (predicto
corrector/Heun's method), modified Euler's method {jpoitit method)

Class 36 |RungeKutta method, Higher order ODEs.

Week 13 Ordinary differential equations
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Class 37 |Introduction b Boundary Value Problems
Class 38 |Shooting method, Finite difference method for Dirichlet boundary value pro

Class 39 |Shooting method, Finite difference method for Dirichlet boundary value pro
Week 14 Ordinary differential equations

Class 40 |Introduction to Eigen Value Problems

Class 41 |FadeevlLeverrier method for finding characteristic polynomial, Solving
Eigen value problems, Gershgorin Circle Theorem.

Class 42 |Fadeevieverrier method for finding characteristic polynomiadj\ing
Eigen value problems, Gershgorin Circle Theorem.

ASSESSMENT STRATEGY
co BloomGs
Components Grading Taxonomy
Class Test/ Assignment3 CO1 C3
20% CO3 C4
CO4 C5
Continuous CO1 C3
ASSesSMen| cjass Participation 5% CO2 C6
(40%)
CO3 C4
CO4 C5
ClassAttendance 5% - -
Mid-Term 10% CO2 C6
CO3 C4
Final Exam Co1 C3
CO2 C6
CO3 C4
CO4 C5
Total Marks 100%

(CO=Course Outcome, C = Cognitive, P = Psychomotoand A = Affective Domain)

TEXT AND REFERENCE BOOKS

Text Books:

1. Numerical Methods for Engineers with Programming and Software Application
Edition), SteverC. Chapra and Raymond P. Canale

2. Numerical Methodd with Programs n BASIC FORTRAN, Pascal and C++S
Balachandra Rao and C. K. Shantha, iBe edition, 2004.

Reference Books:

1. Numerical Analysis by Richard.Burden and J. Douglas Faires

2. Applied Numerical AnalysisCurtis F. Gerald and Patrick O. Wheatley, Pearson Edug

***Details of program outcome and grading policy are attached as Anex A and Annex B.

5.2.4.4. EECE 424: Numerical Methods Laboratory
Level-4, Term-ll (Fall Term)

COURSE INFORMATION

Course Code |: EECE 424 Contact Hours :3.00
Course Title : Numerical Methods Laboratory Credit Hours :1.50
PRE-REQUISITE

None
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CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and familiarize with numerical methods algorithms for solemmplex engineerir]
problems over traditional analytical solutions for accuracy, stability, and convergenc
ntages. Solving numerical analysis problems in a realistic context using engineering tc
MATLAB and C# object oriented programming is the goal of this course.

OBJECTIVE

1. To impart basic algorithms of numerical methods for engineering applications.

2. Todevelop the ability of engineering system modelling using first and second order
differential equations.

3. To huild the capability to analyzeumerical problems.

COURSE OUTCOMES & GENERIC SKILLS

No.[Course Outcomes Correspondin{ Bl o o |CP|CA|KP[Assessmer
PO Taxonomy Methods

Be able toapply basic Algorithm:
COJjof numerical methods f PO9 P4 1 R, LT
engineeringapplications.

Be able to model engineerin
CO2Zsystems using first and secq

order differential equations, 4 POS P5 1 6| RQLT
solvethe equations numeally.

Be able to analyze numerica
problems toperform both hani
CO3computation and pgramming PO5 P6 3 R, Q, LT
applied in MATLAB and C#
programming.

Be able toperform project tas
CO4on numerical analysis usi PO4 P6 1,2(1,2| 8| R, Q, LT
MAT LAB software.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ;QT1 Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students Wwperform experiments to practically verify the theories and con
learned in EECE 423 using different hardware equipment and simulation software.

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO
1213 |4[51|6 |7 (8 [ 9| 10|11 |12

Be able toapply basic algorithms
CO1[numerical methods for engineer 3
applications.

Be able to model engineerin
CO2|systems using first and second o
differential equations, andolve the
equations numerically.

Be able toanalyze numerical prok
lems toperform both hand comput
COg3ftion and programming applied
MATLAB and C#programming.
Be able tgperform project task on
CO4|numerical analysis using MATLAB 3
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| lsoftware. N I I O A
(Numerical method uskfor mapping which indicates 3 as high, 2 as medium and 1 as lov
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 14
Lecture 28
Practical 42
Self-Directed Learning

Preparation bLab Reports 10
Preparation of Lab Test 10
Preparation of presentation 5
Preparation of Quiz 10
Engagement in Group Projects 20
Formal Assessment

Continuous Assessment 14
Final Examination 1
Total 112

TEACHING METHODOLOGY

Daily lab performancd,ab Attendance, Lab reports, Lab test, Lab quiz, Lab viva.
COURSE SCHEDULE

Week1 [Introduction to C# programming.

Week2 [SolutionstoNod i near Equati ons: Mul | er
Week3 |LU Decomposition.

Week4 [Solutions to Linear Differential Equations

Week5 [Solutions to Linear Differential Equations.

Week6 |Interpolation using Central Differences.

Week7 |Lab Test 01

Week8 |Numerical Integration: Trapezoidal rule

Week9 |[Numer i c al Il nt egrati on: Rombur gg
Week10 [Solving Boundary Ve Problems Using Finite Difference Method (FD
Week11 |RungeKutta Method for Solutions to System of Differential equations
Week12 |Lab Test2

Week13 [Quiz
Week14 |Viva
ASSESMENT STRATEGY
Components Grading CcO Bl oombs
Continuous | -2P Participationand | 540, | c51 co2, cod P4, P5, P6
Assessment Report
(40%) Lfabtestl, Labtest2 _ 30% | CO1, CO2, CO3 P4, P5, P6
Project And Presentatio| 25% CO4 P6
: CO 2 P5
Lab Quiz 25% CO 3 PG
Total Marks 100%

(CO = Course Outcome, C Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
TEXT AND REFERENCE BOOKS
1. Numerical methodsRobert W. Hornbeck; Quantum Publishers.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.4.5. EECE425: Biomedical Instrumentation
Level-4, Termi /1l (Spring/ Fall Term)

COURSE INFORMATION

Course Code |: EECE 425 Contact Hours : 3.00
Course Title |: Biomedical Instrumentation Credit Hours : 3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Basd Education (OBE)

SYNOPSIS/RATIONALE

To give a brief introduction to human physiology and various instrumentations system
measurement and analysis of physiological parameters. The target of the course is to €
students to have a firm fadation on the mechanisms of the biomedical instruments in us
anaim to provide the student with a strong base to work in the biomedical industry.

OBJECTIVE

1. Toimpart basic knowledge on the canonical structure of biomedical instrumentation systel
2. To introduce the students with the qualitative functions of the four primary s
components (sensors, actuators, electronics interface, computation unit)
3. To impart in depth knowledge on the static and dynamic performance characterig
instrumentdon systems.

4. To develop a studentds skills on the
order to enable the student to work in the practical field.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o cplcalkp Assessmer

No. Course Outcomes PO Taxonomy Methods

Be able todescribe the structurg
CO1levolution of the biomedic PO1 C1 2 T, F
instrumentation systems.

Be able todistinguish among th

COZfunctions of the fundamental syst PO3 co 5 T '\éld
components. '
Be able toanalysethe efficiency o

CO3|performance of the existing mod PO1 C4 1 41 Mid, F

in instrumentation systems.

Be able tooperate the biomedicy
CO4jinstruments in use anglan for PO2 C6 21114 F, PR
further improvement.

(CP- Complex ProblemsCA-Complex Activities, KPKnowledge Profile, T Test ; PR
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Human body: Cells and physiological systemBjoelectricity: Genesis and characterist
Measurement of biesignals: Ethical issues, sensors, actuators, transducers, amplifie
filters. Electrocardiogram: Electrocardiography, phono cardiograph, vector cardiog
analysis and interpretation of cardiac signals, cardiac pacemakers andllatefibf8lood
pressure: Systolic, diastolic mean pressure, Electronics manometer, detector circu
practical problems in pressure monitorirgjpod flow measurement: Plethysmography af
electromagnetic flow meteMeasurement and interpretation: Electoencephalogram, cereb
angiograph and chronical-Xay, brain scans, electromyogram (EMGdmography: Positron
emission tomography and computer tomography, magnetic resonance imaging
ultrasonogram, patient monitoring system and medical telepedfect of electromagnetic fiel
on human body.
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CO-PO MAPPING

No. [Course Outcome

PROGRAM OUTCOMES (PO)

1(2)3[4]|5|6|/7(8]|9[ 10| 11 | 12

Be able to describe the structurg
evolution of the biomedic
instrumentation systems.

CO1

2

Be able to distinguish among thi
functions of the fundamental syst
components.

CcO2

Be able toanalyse the efficiency o
performance of the existing models
instrumentation systems.

CO3

Be able to operate the homedica

COd|instruments in use anplan for furthel

improvement.

2

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning

Lecture and Discussion 42
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 |Human body

Class 1 [Cells and physiological systems.

Class 2 |Continued

Class 3 |Continued

Week 2 |Bioelectricity

Class 4 |Genesis and characteristics.

CT1

Class 5 |Continued

Class 6 |Continued

Week 3 [Measurement of bigsignals

Class 7 |Ethical issues

Class 8 |transducers

Class 9 [amplifiers and filters

Week 4 [Electrocardiogram

Class 10 |Electrocardiography

Class 11 |Continued

Class 12 [phono cardiograph

Week 5 |Electrocardiogram (contd.)
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Class 13 |vector cardiograph

Class 14 |Continued

Class 15 [analysis and interpretation of cardiac signals

Week 6 |Electrocardiogram (contd.)

Class 16 |Continued

Class 17 [Cardiac pacemakers and defibrillator.

Class 18 |Continued

CT2

Week 7 |Blood pressure

Class 19 [Systolic, diastolic mean pressure

Class 20 |Electronics manometer

Class 21 |Coninued

Week 8 |Blood pressure (contd.)

Class 22 |detector circuits

Class 23 [practical problems in pressure monitoring

Class 24 |Continued

Week 9 |Blood flow measurement

Class 25 [Plethysmography

Class 26 |electromagnetic flow meter

Class Z |Continued

CT3

Week 10 |Measurement and interpretation

Class 28 [Electroencephalogram

Class 29 [cerebral angiograph

Class 30 |Continued

Week 11 |Measurement and interpretation (contd.)

Class 31 [chronical xray

Class 32 |brain scans

Class 33 |[Electromyogram (EMG).

Week 12 |Tomography

Class 34 [Positron emission tomography

Class 35 [computer tomography

Class 36 [magnetic resonance imaging (MRI)

CT4

Week 13 |Tomography (contd.)

Class 37 [ultrasonogram

Class 38 [patient monitoring stem and medical telemetry

Class 39 |effect of electromagnetic fields on human body

Week 14 |Revision

Class 40 |Question answer and interactive session

Class 41 |Syllabus review

Class 42 |Scope of research on related field

ASSESSMENT STRATEGY

Components Grading CO

Bl

oomobs

T

Class Test/ Assignme CO1

C1l

0
1-3 20% CO2

C2

CO1

Cl

Continuous CO2

C2

0,
Assessment|  Class Participation 5% CO3

C4

(40%) CO4

C6

ClassAttendance 5% -
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) CO2 C2
Mid term 10% Co3 ca
CO1 C1
Final Exam CO2 C2
0,

60% CO3 C4
CO4 C6

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain

TEXT AND REFERENCE BOOKS

1. Biomedical Instrumentation & Measurement€romwell; Prentice Hall of India.
2. Biomedical Digital Signal Processiiiglompkins; Prentice Hall of India.
3. J. G. Webster, Medical Instrumentation, Application and Design, John Wiley and Son

***Details of program outcome and grading policy are attached a Annex A and Annex B.

5.2.4.6. EECE 426: Biomedical Instrumentation Laboratory
Level-4, Term -l (Fall Term)

COURSE INFORMATION

Course Code|: EECE 426 Contact Hours |: 3.00
Course Title |: Biomedical Instrumentation Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: (EECE 425)
Course Title: Biomedical Instrumentation.

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To learn and familiarize the basics of biomedical components as well as their usage and ap

OBJECTIVE

1. To be able to learn about components used in some sophisticated lab equipment.
2. To be able to know about design and implementation of instruments.

3. To be able to learn to test the equipment on field.

4.To be able to compare the theordtead practical orientation of instruments.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o o Assessmel
No. Course Outcomes PO Taxonomy CP|CA |KP Methods
Be expert inanalysing the difference
CO1|between theoretical knowledge with PO5 P3 P1 6| RQT
practicalobservations.
Be skillful to Design different
coz2 instruments and theory related projec; POS P7 P4 6] RQT

Developing collaborative nature
discussingand performing as a grou
CO3J|and organize project tasks maintainin P9 A4 7| PR,Pr
solidarty during the group projects &
presentations.

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test; PRI
Project; Qi Quiz; ASGI Assignment; Pf Presentation; RReport; Fi Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 425 using different hardware equipment and simulation software.
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CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2(3]4|5|/6|(7[8]9]10] 1112

No. Course Outcome

Be expert in analyzing the differen
COL1 |between theoretical knowledge W 3
the practical observations.

Be skillful to Design differer
CO2 |instruments and theory rela 2
projects.

Developing collaborative naturdéy
discussing and performing as a gr
CO3 |and organize project tasks maintair 2
solidarity during the group proje
and presentations.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
) 24
Preparation of Lab Reports 06
Preparation of Lalest 06
Preparation of Quiz
, . 05
Preparation of Presentation
) : 26
Engagement in Group Projects
Formal Assessment
i 10
Continuous Assessment
: : 1
Final Quiz
Total 120

TEACHING METHODOLOGY
Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method
COURSE SCHEDULE

Weeks Intended topics to be covered Remarks
1 |Introduction

2 |Design and Realize inverting and Riowerting Amplifier using Opamp.

3 |Design and implementation of summing and average circuit usirepp
4  |Design and implementation of differential amplifier using-@ypp.

5 |Design of instrumentation Amplifier.
6

7

8

9

Lab TestO1

Design a high pass and a low pass filter.

Study the frequency response of electrode contact impedance.
Study of an &it Analog to Digital (A/D) converter

10 |Practice Lab

11. |Lab Test02

12. |Quiz
13. |Viva
14. |Project Presentation
ASSESSMENT STRATEGY
Components Grading CO Bloombs Tax
Continuous| Lab participation and Report 20% CO1 P3
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Assessmen CO 2 P7
(40%) Lab test 1 Co1 P3
’ 30%
Lab test 2 CO2 P7
Project and Presentation 25% CO3 A4
CO1 P3
Lab Quiz 25% CO?2 P7
CO 3 Ad
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEXT AND REFERENCE BOOKS

1. Biomedical Instrumentation & MeasuremenSromwell; Prentice Hall of India.
2. Biomedical Digital Signal Processingrompkins; Prentice Habf India.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.7. EECE 429: Radar Engineering
Level-4 Term-1/I1 (Spring/ Fall)

COURSE INFORMATION

Course Code|: EECE 429 Contact Hburs . 3.00
Course Title |: Radar Engineering Credit Hours :3.00
PRE-REQUISITE

None.

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is designed for final yeastudent which focuses adequate knowledge of radar cir
components. The studemi first acquainted with the basics of radar engineering, paving the
gain apprehension regarding the analysis of radar properties effectively and efficiently.

OBJECTIVE

1.To impart the thorough knowledge of basic subunits of a RADAR systdmregipect to the
functions.

2.To enhance the skill set of students in deriving the basic radar equation and its deper
various parameters.

3. To develop studentsé skills regardin
Dopplerradar.

4. To familiarize the students clearly with the moving target indicator and to study its applica
5. To understand the effect of noise on radar signal detection.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinl Bl o o Assessmen
No. Course Outcome PO Taxonomy CP|CA|KP Methods
Be able todemonstrate the basi T,Mid Term,
col principle of RADAR System. PO1 c3 1 3 F
Be adept tosolve the RADAR Mid, ASG, F
CO2|Equation and to calculg PO2 C3 1 4

Transmitter power.

Be proficient to analyze the
COg3|principle of each and every blg PO3 C4 1 5 ASG, F
of MTI and Pulse Doppler Rada

Be capable tevaluate the Noisé
CO4|Figure and Noise Temperature PO3 C5 1 5 T, F
Radar Receivers and can desc
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\antennas used for Radars. \ \ \ \ \ \

(CP- Complex Prolems, CAComplex Activities, KPKnowledge Profile, T Test; PRI
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; FH Final Exam)

COURSE CONTENT

Introduction to radar, functional block diagrams, radar range equation, radar frequpuls
repetition frequency and range ambiguity, minimum detectable signal, radasexbea of target
detection and tracking, clutter and jamming. Doppler effect, continuous wave and fr
modulation radars, moving target indicator and pliag@ler radars. Radar transmitter: Magne
oscillator, klystron amplifier and traveling wave tube amplifier. Radar antenna: Antenna par
radiation pattern and aperture distribution. Receivers, displays and duplexers.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

112|3|4|5|/6[7]8|9|10|11]| 12
co1 Be able todemonstrate the basi 5
principle of RADAR System.
Be adept to solve the RADAR
CO2 |[Equation and to calculate Transmi 2
power.
Be proficient toanalyzethe principle
CO3 |of each and every block of MTI a 3
Pulse Doppler Radar.
Be capable toevaluate the Noisg
Figure and Noise Temperature
Radar Receivers and can desc
antennas used for Radars.
(Numerical method used for mapgiwhich indicates 3 as high, 2 as medium and 1 as low
of matching)

No. Course Outcom

CO4

ASSESSMENT STRATEGY
Components Grading CO Bloom& Taxonomy
CO1 C3
CO2 C3
0,
Test 20% co s =
Continuous CO4 C5
Assessment : . CO 2 C3
(40%) Assignment 5% o3 a
Attendance 5%
i COo1 C3
0,
Mid Term 10% o2 o3
COo1 C3
i CO2 C3
0,
Final Term 60% cO 3 ol
CO4 C5
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEACHING LEARNING STRATEGY

Teachng and Learning Activities Engagement (hours)
Faceto-Face Learning 42

Lecture -

Experiment -
Self-Directed Learning

Non face to face learning 42
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Revision of previous lecture at home 21

Preparation for final examination 21
Formal Assessment

Continuous Assessment 2

Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionp&rative

Method, Project Based Method

and G@llaborative

COURSE SCHEDULE

Week 1

Introduction Nature of Radar

Class 1

Introduction Nature of Radar

Class 2

Maximum Unambiguous Range, Radar Waveforms

Class 3

Simple form of Radar Equation

Week 2

Introduction Nature of Radar

Class 4

Radar Block Diagram and Operation

Class 5

Radar Frequencies and Applications.

Class 6

Problems related to Radar Frequencies and Applications.

Week 3

Radar Equation

Class 7

Prediction of Range Performance

Class 8

Minimum Detectable Signal

Class 9

Receiver Noise and SNR

CT-1

Week 4

Radar Equation

Class 10

Integration of Radar Pulses

Class 11

Transmitter Power, PRF and Range Ambiguities

Class 12

System Losses (qualitative treatment), Related Problems.

Week5

CW and Frequency Modulated Radar

Class 13

Doppler Effect, CW Radar Block Diagram

Class 14

Isolation between Transmitter and Receiver

Class 15

Non-zero IF Receiver, Receiver Bandwidth Requirements

Week 6

FM-CW Radar

Class 16

FM-CW Radar

Class 17

Range and Doppler Measurement

Class 18

Block Diagram and Characteristics (Approaching/ Receding Targets

Week 7

FM-CW Radar

Class 19

FM-CW altimeter, Measurement Errors

Class 20

Multiple Frequency CW Radar

Class 21

Information available fsm a radar and related mathematical problems

Mid
Term

Week 8

MTI and Pulse Doppler Radar

Class 22

MTI Radar with- Power Amplifier Transmitte& Power Oscillator Transmitt

Class 23

Delay Line Cancellers Filter Characteristics

Class 24

Blind SpeedsDouble Cancellation, Staggered PRFs.

Week 9

MTI and Pulse Doppler Radar

Class 25

Range Gated Doppler Filters, MTI Radar Parameters

Class 26

Limitations to MTI Performance

Class 27

Non-coherent MTI, MTI versus Pulse Doppler Radar

Week 10

Tracking Radar

Class 28

Tracking with Radar, Sequential Lobing, Conical Scan

Class 29

Monopulse Tracking Rad&rAmplitude Comparison Monopulse

Class 30

Phase Comparison Monopulse

CT-2

Week 11

Tracking Radar

CT-3
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Class 31 |Target Reflection Characteristics andghilar Accuracy

Class 32 |Tracking in Range, Acquisition and Scanning Patterns. Comparison of T

Class 33 |Theoretically accuracy of radar measurements and mathematical prg
Week 12 Detection of Radar Signals in Noise

Class 34 |Introductionto Detection of Radar Signals in Noise

Class 35 |Matched Filter Receiver

Class 36 |Matched Filter Receivar Response Characteristics and Derivation
Week 13 Detection of Radar Signals in Noise

Class 37 |Correlation Function and Craessrrelation Receer

Class 38 |Efficiency of Nonmatched Filters

Class 39 |Matched Filter with Norwhite Noise
Week 14 Radar Receivers

Class 40 |Noise Figure and Noise Temperature. Displaygpes

Class 41 |Duplexers’ Branch type and Balanced type, Circulators aplBxers
Class 42 |Introduction to Phased Array AntenriaBasic Concepts, Radiation Patter

Beam Series versus Parallel Feeds, Applications, Advantages and Lim

REFERENCE BOOKS

1. Introduction to RADAR systemdV. Sholnik; McGrawHill International.
2. Principle of RadarTomay; Prentice Hall of India.
3. Radar design, principles, signal processing an@mve@onment Fred E Nathanson.

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.8. EECE 430: Radar Bgineering Laboratory
Level-4 Term-Il (Fall)

COURSE INFORMATION

Course Code |: EECE 430 Contact Hours :3.00
Course Title |: Radar Engineering Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 429
Course Title: Radar Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To help the students to explore and analysis radar components and put theory in prag
mission is to expose students to the working principle of radar communication and an
perfaomance and applications. It is targeted to help them to verify the theoretical kno
practically that will assist them in the long run.
OBJECTIVE

1. To impart the students-olepth knowledge about the basic concepts of fundamenta
analysis of tkb radar signals.

2. To familiarize the students to various radars like MTI, Doppler and tracking radars a
applications.

3. To impart the basic knowledge of design and identify accuracy of radar measurem
pulse compression techniques

4. Desgn and analyze radar optimal receivers and familiarize the students to ¢
engineering design and report writing skills with the help of project work.
COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o o Assessmer
No. Course Outcomes PO Taxonom)CP CA [KP Methods
CO1(To design radar components and acd PO3 P3 1 5/ R, QLT
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basic working principle of radar and
application for solving comple
problems in real life.

CO2

To calculate the velocity of movil
objects with indepth knowledge ¢
Doppler effect practically.

PO5

P3

1 6| R QLT

CO3

To develop the skills to analyze
modify the radiation pattern, apert
distribution and optimize it according
the necessities.

PO5

P4

23 1|6 R QLT

CcO4

To perform as a group member ¢
assist thers during group projects g
presentations.

PO10

A4

PR, Pr

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 429 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

PROGRAM OUTCOMES (PO)

Course Outcome

213

4

5

6

7

89|10 11 | 12

COo1

To design radar components |
acquire basic working principle
radar and its application for solvi
complex problems in real life.

CO2 [objects with indepth knowledge ¢

To calculate the velocity of movi

Doppler effect praatally.

CO3

To develop the skills to analyze
modify the radiation pattern, apert
distribution and optimize it accordi
to the necessities.

CO4 [assist others during group proj¢

To perform as a group member |

and presetations.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours
Faceto-Face Learning 27
Lectue 9
Experiment 18
SeltDirected Learning 51
Preparation of Lab Reports 9
Preparation of Lalest 10
Preparation of Quiz 9
Preparation of Presentation 5
Engagement in Group Projects 18
Formal Assessment 4
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Continuous Assessment 3
Final Quiz 1
Total 82
TEACHING METHODOLOGY
Lecture followed by practical experiments and discussionoarative and Collaborati
Method, Project Based Method
COURSE SCHEDULE
Weekl |Familiarization with Radar Components and modules.
Week?2 |To detect radar frequencies, pulse repetition frequency and range ambiguity.
Week3 |To study working of doppler effect.
Week4 |To study working of Doppler Radar, and meagheeof the velocity of the object
moving in the Radar range.
Week5 |To study the Characteristics of Reflex Klystron tube & to determine its electro
tuning range.
Week6 |Lab TestO1
Week7 |To measure the gain of a waveguide horn antenna.
Week8 [To sudy the phase shifter.
Week9 |To study the radiation pattern and aperture distribution.
Week10 |To study the properties of receivers, displays and duplexers
Week11l |Quiz test
Week12 |Practice Lak02
Week13 |Lab Test02

Week14 \Viva
ASSESSMENT STRATEGY
Components Grading CO Bl oombés T
L Co1 P3
Lab pagg:;)%?:lon and 2504 CO 2 P3
Continuous Co3 P4
Assessmen Co1 P3
(70%) Lab Test 30% CO2 P3
CO3 P4
Project and Presentatiol 15% CO4 A4
Co1 P3
Lab Quiz 30% CO2 P3
CO3 P4
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai
TEXT & REFERENCE BOOKS

1. Introduction to RADAR system$/1. Sholnik; McGrawHill International.

2. Principle of RadarTomay; Pretice Hall of India.

3. Radar design, principles, signal processing aa@tivironmentFred E Nathanson

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.9 EECE 491: Sonar and Underwater Engineering
Level-4, Term 7 1/I1 (Spring/ Fall Term)

COURSE INFORMATION

Course Code|: EECE 491 Contact Hours |: 3.00
Course Title |: Sonar and Underwater Engineering Credit Hours : 3.00
PRE-REQUISITE
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None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The course will give an introduction to underwater acoustic theory, the sonar enginee
the use of underwater acoustics for the detection and localization of objects ¢
communication. The course covers the acoustic wave propagatiecticefland transmission
fluid media. The principle of designing underwater acoustic system such as electro
transducers used for generating and receiving sound will enhance the in depth know
sonar and underwater engineering.

OBJECTIVE

1. Introduce students with different underwater or ocean surface systems an
applications.

2. Impart the basic knowledge of technical, environmental, safety, health, and com
issues related to the design, installation and operation of underwateraor surface systems,
3. Make the students able to analyse some simple solution methodologies related t¢
installation and operation of underwater or ocean surface systems.

4. Impart the in depth knowledge of making a conceptual solution to complelem®lir
design, installation and operation of underwater or ocean surface systems.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o0 o Assessmel
No. Course Outcome PO Taxonomy CP|CA|KP Method
Discuss the different underwater
CO1|ocean surface systems and the PO1 C6 1 3 T, F

applications.

Explain the technical, environment
safety, health, and commercial iss
CO2|related to the design, installation ¢ PO3 C5 1 5| T, Mid, F
operation of underwater or oce
surface systems

Analyze some simple solutio
methodologies related to desi

CO3|. ) : PO3 C4 2 5| T, Mid, F
installation  and operation
underwater or ocean surface systen
Evaluate a conceptual solution

co4 complex problems in  desig PO3 c5 3| 3 |5|ASG, Pr, H

installation  and operation
underwater or oceasurface systems

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test; PRT
Project; Qi Quiz; ASGI Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Water as a media of propagabn: Acoustic wave propagation. Oceanography.

Sonar introduction: Active and passive sonar equations. Noise and reverberation. |
affecting target strength.

Sonar transducers:Towed array sonar, sonar arrays.

Sonar beams: Beam forming, beam steeringActive transmission and reception; Sg
processing gain. Doppler shift and bandwidth. Passive broadband and narrowband son
Tracking and target motion analysis. Active intercept and secondary sonar. Er
technologies. Echo sounder. Fishdiem. Bathy thermography. Sonobouys. Magnetic ang
Detectors. Soran.

CO-PO MAPPING

| No. | Course Outcome \ PROGRAM OUTCOMES (PO) \
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Discussthe different underwater
CO1 |ocean surface systems and t 3

applications.
Explain the technical
environmental, safety, health, &

CO2 |commercial issues related to 3

design, installation and operation
underwater or ocean surface syst

Analyze some simple solutig
methodologies related to desi

co3 installation and  operation 3
underwater or ocean surface syst
Evaluate a conceptual solution

co4 complex problems in desig 3

installation and  operation
underwater or ocean surface syst

(Numerical method used for mapgiwhich indicates 3 as high, 2 as medium and 1 as low
of matching)

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Water as a media of propagation
Class 1 |Introduction to Sonar and Underwater Engineering
Class 2  |Acoustic wave propagation
Class 3 |Oceanography
Week 2 Introduction to Sonar
Class 4 [Sonar introduction CT1
Class 5 |Active and passive sonar equations
Class 6 |Noise and reverberation
Week 3 Sona Properties
Class 7 |Prediction of Range Performance
Class 8 |Minimum Detectable Signal
Class 9 |Receiver Noise and SNR
Week 4 Sonar Equation
Class 10 [|Factors affecting target strength
Class 11 [Introduction to Sonar transducers
Class 12 (Towed array sonar
Week 5 Sonar Beams
Class 13 |Sonar arrays and related mathematical problems CT 2
Class 14 |Introduction to Sonar Beams
Class 15 |Beam forming, beam steering
Week 6 Sonar Design
Class 16 [Sonar processing gain
Class 17 |Doppler shift andandwidth
Class 18 |Passive broadband and narrowband sonar design
Week 7 Tracking and Detection
Class 19 (Tracking and target motion analysis
Class 20 |Active intercept of Sonar CT3
Class 21 |Secondary sonar
Week 8 Sonar Technologies
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Class 22 |[Emeaging technologies of Sonar.
Class 23 |Mathematical Problem related Sonar Technologies
Class 24 |Designing problems
Week 9 Noise in Sonar
Class 25 |Introduction to Detection of Sonar Signals in Noise
Class 26 |Introduction to Matched Filter Receiver
Class 27 |Matched Filter Receiver equations
Week 10 Matched Filters
Class 28 |Response Characteristics and Derivation of Matched Filters
Class 29 |Mathematical problems related to filters
Class 30 |Design problem
Week 11 Tracking Accuracy
Class 31 |Target Reflection Characteristics and Angular Accuracy
Class 32 |Seakeeping CT 4
Class 33 |Drift Loads/Motions
Week 12 Underwater Environment
Class 34 |[Slowly-Varying Loads/Motions
Class 35 |Ocean Environment
Class 36 |Fish finder
Week 13 Detectas
Class 37 |Bathy thermography. Sonobouys
Class 38 |Magnetic anomaly Detectors
Class 39 |[Soran
Week 14 Conclusion
Class 40 |Revision
Class 41 |Open Discussion
Class 42 |Open Discussion
ASSESSMENT STRATEGY
Components Grading CO | Bl o oTaxosom
Co1 C6
Class Test/ Assignment3 20% coz C5
CO 3 C4
Continuous CO4 C5
Assessment (40% Class Participation 5% CO 4 C5
ClassAttendance 5% - -
. CO 2 C5
Mid term 10% coO3 ca
CO1 C6
Final Exam 60% CO 2 C5
CO3 C4
Total Maks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domai

TEAXT AND REFERENCE BOOKS

1. Principles of Underwater SouiicRobert J. Urick; Peninsula Publishing.

2. Topics in Ocean Engineering (Vol I, II) i Charlesl. Bretschneider
3. Introduction to the theory of Sound Transmissiddfficer C. B; McGraw Hill, NYC.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.4.10 EECE 492: Sonar and Underwater Engineering Laboratory
Level-4, Term -1l (Fall Term)

COURSE INFORMATION

Course Code|: EECE 492 Contact Hours :3:00
Course Title |: Sonar and Underwater Engineering Laborato|Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 491
Course Title: Sonar and Underwater Engirnagri

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim is to give a basic introduction to underwater acoustics. The course covers the
wave propagation, reflection and transmission in fluid media, ray tracing and |noodas
methods for solving wave equation; the principle of design underwater acoustic system
electroacoustic transducers used for generating and receiving sound, sonar and echo s¢
the use of sonar for detection and localization of objadise sea.

OBJECTIVE

1. Good knowledge on the basic principle of establishing acoustic wave equation;

2. In-depth knowledge on techniques for modelling of wave propagation in underwater
3. Detailed understanding of sonar systems for sound generation andaecdptection ar
localization of objects.
4. Good knowledge on basic theory and signal processing tools for underwater commu
and navigation, and for acoustic remote sensing.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin|{ Bloom 6 cplcalkp Assessmel

No. Course Outcomes PO Taxonomy Methods

Model and Analyze wave propagatid
CO1|in underwater using theoretical & PO3 Ca 1 5/ RQ,T
numerical models

Analyze sonar systems for detect PO1 c4a 1 4

CO2]nd location of objects R,Q,T

Use acoustic emote sensing of ti
CO3|seabed structure and composition, PO3 C3 1|4
of oceanographic conditions. R,Q,T

Apply mathematical and theoreti
knowledge to solve practical tas
CO4frelated to sonar and seisi PO2 C3 312|4| PRPr
applications and underwater acou
communcations.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform expments to practically verify the theories and conc
learned in EECE 491 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3]4a[5[6[7]8]9]10] 11 | 12

No. Course Outcome

Model and analyze wave
COL1 |propagation in underwater usi 3
theoretical and numerical models
Analyze sonar systems for detecti
and location of objects

CO2
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Use acoustic remote sensing of |
CO3 |seabed structure and composit 3
and of oceanographic condit®n
Apply mathematical and theoreti
knowledge to solve practical tag
CO4 |related to sonar and seisr 3
applications and underwater acou
communications.

(Numerical method used for mapping which indicates 3 as highpzdsim and 1 as low ley
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 27
Self-Directed Learning 45
Formal Assessment 02
Total 74

TEACHING METHODOLOGY
Lecture followed by practidaexperiments and discussion, Gperative and Collaborati
Method, Project Based Method
COURSE SCHEDULE
Weeks |Intended topics to be covered
Study of Acoustic wave propagation.
Introduction to Sonar
Study of Noise and reverberation of Sonar
Introduction to Sonar transducers
Study of Sonar beams: Beam forming, beam steering.
Lab TestO1
Study of Active transmission and reception
Study of Doppler shift and bandwidth
Study of Sonar processing gain, Doppler shift and bandwidth.
10. |Study ofActive intercept and secondary sonar
11. |Quiz test
12. |Practice Lak02
13. |Lab Test02

©|0 N o 0B W IN =

14. |Viva
ASSESSMENT STRATEGY

Components Grading CO Bl oomb6s 1
Continuous | Lab participation and Repo 20% |CO1, CO2, CO4 C4,C4,C3
Assessment Labtestl,Labtes$-2 30% |CO1, CO2, CO4 C4,C4,C3

(40%) Project and Presentation| 25% CO4 C3
Lab Quiz 25% |CO1, CO2, COJ C4,C4,C3
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair

TEXT AND REFERENCE BOOKS

1. Princples of Underwater SouridRobert J. Urick; Peninsula Publishing.
2. Topics in Ocean Engineering (Vol I,11,il)Charles I. Bretschneider
3. Introduction to the theory of Sound Transmissiddfficer C. B; McGraw Hill, NYC.

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.4.11. EECE 493: Electronics Warfare
Level-4, Term-1/I1 (Spring/ Fall)

COURSE INFORMATION

Course Code |: EECE 493 Contact Hours : 3.00
Course Title  |: Electronics Warfare Credit Hours : 3.00
PRE-REQUISITE

Course Code: EECE 201 Course Code: EECE 429

Course Title: Electronics | Course Title: Radar Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this course is to learn and understand the basic concepts of electronic
technologies, analyze the signals and apply the knowledge eéleptoonic, acoustic and magn
devices in real context. Various electronic warfare concepts witittmeluced in order to facilita
the student with a systems level understanding of electronic warfare techniques and systerr|

OBJECTIVE

1. To understand about joint electromagnetic spectrum operations.

2. To know about the electromagnetic operational emvitent and electromagnetic ba
management.

3. To | earn about the electronic warfar ¢
and navigation warfare.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ B o0 o Assessmel
No. Course Outcomes PO Taxonomy CA|CP|KP Methods
Be able tadescribethe basic operatir|
co1 prir)ciples_, of optgelectronics, Iasg PO1 c1 p1l3 T F
optical fiber equipment along wi
ot her el ectronic
Achieving capabilty to compare T, Mid
CO2|various premises,rpcedures and resy PO1 C5 P1/ 3| Term
related to optoelectronic systems. Exam, F
Be competent tanalyzethe operation Mid Term
CO3|principle and performance of satel PO1 C4 P1| 4| Exam,
communication system. F,ASG
co4 B(_a p_roficient togeneate the_designi_n PO2 c6 ALlP2l4a| T.F Pr
criteria of semiconductor optical devic

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exan)

COURSE CONTENT

Modern electronic warfare (EW) systems: Architecture, types and technology.

EW signal processingModern EW operation, software control of EW sets.

Role of expendablesChaff and decoys. Comparing EW receiver capabilities.

Airborne EW: Technology evolution. Advanced EW technical approaches, EW and
bands, antradiation missiles, advanced threat radars and missile systems, countering
systems, maneuverability and speed considerations. RF and IR seekers, digital RF,
camouflage jamming, search radar jamming, high ERP generation, directed energy wea
stealth technology, countering stealth technology, high power microwave weapons, pro
limitations, high energy lasers and charged particle beam weapons.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2(3/4/5|6/7/8|9]10|11/12
CO1 |Be able to describe the basi| 3
272
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operating principles (
optoelectronics, lasers, optical fil
equipment along with  oth
el ectronic warf,

Achieving capability to compare

various premises, procedures
co2 P P

results related to optoelectro

systems.

Be competent to analyze the
co3 operational principle af 3

performance of satelli

communication system.

Be

CO4 |designing criteria of semiconduc 3
optical devices.

profcient to generate the

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as
of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activés

Engagement (hours)

Faceto-Face Learning

Lecture 42
Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
Final Examination 3
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Modern electronic warfare (EW) systems

Class 1

warfare (EW) systems: Architecture

Class 2

System types

Class 3

System Technologies Familiarization

Week 2

Modern electronic warfare (EW) systems

Class 4

System Technologies principles

Class 5

System Technologies use

Class 6

Warfare architecture total connectivity

Week 3

EW signal processing

Class7

Luminescence and quantum efficiency in radiation.

Class 8

Modern EW operation

Class 9

software control of EW sets

CTO01

Week 4

Role of expendables

Class 10

Polarization and interference,

Class 11

Chaff

Class 12

Decoys

Week 5

Role of expendales

Class 13

Comparing EW receiver capabilities

Class 14

Internal and external efficiency

Class 15

Loss mechanism

CT 02
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Week 6 Airborne EW
Class 16 |Airbrone EW familiarization
Class 17 |Technology evolution
Class 18 |Advanced EW technical approaches
Week 7 Radar Bands
Class 19 |EW and radar bands
Class 20 |Anti-radiation missiles
Class 21 |Advanced threat radars and missile systems
Week 8 Missile System
Class 22 |Countering missile systems
Class 23 |Countering missile systems
Class 24 |Maneuverability and speed
Week 9 RF and IR seekers MID
Class 25 |Digital RF memory
Class 26 |Camouflage jamming
Class 27 |Search radar jamming
Week 10 High ERP generation
Class 28 |Photcdetectors
Class 29 |Photoconductors
Class 30 |Junction photaletectors
Week 11 Directed energy weapons
Class 31 |Stealth technology
Class 32 |Countering stealth technology
Class 33 |Network configuration
Week 12 High power microwave weapons
Class 34 |Avalanche photodiodes and phototransistors.
Class 35 |Interfaces require
Class 36 |Interface familiarization CT 03
Week 13 Propagation limitations
Class 37 |Phase and amplitude modulation
Class 38 |Electro effect
Class 39 |Requirement descriptions
Week 14 High energy lasers and charged particle beam weapons.
Class 40 |Acoustceoptic effect and magneto devices.
Class 41 |Introduction to integrated
Class 42 |Review of whole syllabus
ASSESSMENT STRATEGY
Components Grading CcO Bl oombés T
. Class Test/ Assignmentd| 20% |CO1 CO2,CH4 C1 C5, C6
Continuous —=
Assessmen Class Participation 5% CO4 C6
(40%) CIassAttendance 5% - -
Mid term 10% CO2 CO3 C5, C4
. CO1, CQ2, CO1 CO5,CH4,
Final Exam 60% CO3, CO4 CcO6
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, AAffective Domain)
TEXT & REFERENCE BOOKS
1. Electronic Defense System§&ilippoNeri; Artech House Publishers.
2. Electronic warfare in Information AgeD. Curtis Schleher; Artech House Publishers.
3. Electronic Warfare JPR Browne; Brassey's Lond

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.4.12. EECE 494: Electronics Warfare Laboratory
Level-4, Term-Il (Fall)

COURSE INFORMATION

Course Code|: EECE 494 Contact Hours :3.00
Course Title |: Electronics Warfare Laboratory Credit Hours :1.50
PRE-REQUISITE

Course Code: EECE 493

Course Title: Electronics Warfare

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this laboratory course is to learn and get familiarized with the basiifeoént
electronic warfare devices and their architecture by performinghelddexperiments and a
obtain practical understanding of EW technologies.

OBJECTIVE

1. To understand the construction and basic principle of different EW devices.

2. To get acgainted with EW signal processing by adopting software implementat
different EW sets.

3. To achieve capability to compare between different EW receivers and visualiz
spectrum and radar bands.
4. To get familiarized with different high power optoelento) acoustepptic and magneto devices

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o o calcplkp Assessmer

No. Course Outcomes PO Taxonomy Methods

Achieving ability to construct
CO1 [different devices with respect PO4 P5 P1| 3 | PR,PrR,
theoretical knowledge.

Becoming proficient i
interpreting the behaviour ¢
different frequency bands for E
applications.

CO2 PO6 C2 7 R, Q,T

Attaining knowledge to follow
basic knowledge of EW sigr
processing todesign an EW
spectrum receiver.

CO3 PO5 pP7 A2/P2| 6| RQ,T

Developing collaborative naty
by discussingand performing as
a group andorganize projecl
tasks  maintaining  solidari
during the group projects a
presentations.

CO4 PO10 A4 7 PR, Pr

(CP- Complex Problems, C&Zomplex Activities, KRKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECHE93 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3]4[5]6]7][8[9]10]11] 12

3

No. Course Outcome

Achieving ability to construct

col different devices with respect
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theoretical knowledge.

Becoming proficient innterpreting
the behaviour of different frequen
bands for EW applications.

CO2

Attaining knowledge tdollow basid
knowledge of EW signal process|
to designan EW spectrum receivel

CO3

Developng collaborative nature |
discussing and performing as
group and organize project task
maintaining solidarity during tk

CO4

group projects and presentations.

of matching)

(Numerical method used for mapping which indicates 3 as high, 2 as medium aow 1ea®l

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning

Lecture 12
Experiment 30
Self-Directed Learning

Preparation of Lab Reports 24
Preparation of Laltest 6
Preparation of Quiz 6
Preparéion of Presentation 5
Engagement in Group Projects 26
Formal Assessment

Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY

Method, Pragct Based Method

Lecture followed by practical experiments and discussiono&rative and Collaborati

COURSE SCHEDULE

Introductory Session on familiarization of basic electronic warfare technol
Week 1
laboratory norms and safety measures.
Analyze and disassemble various frequency bands to figure out the W
Week 2 | .~ . :
principle ofradio portions.
Week 3 |Design a radiecontrolled improvised explosive device (IED).
Design jammer circuits to defeat openers across the entire band and lay out
Week 4 PCB
Design jammer circuits to defeat openers across the entire hdrdyaout them i
Week 5 PCB
Week 6 |Review & Practice Lald
Week 7 [Lab Testl
Week 8 |Design and test a monopole antenna for the jammer.
Week 9 |Build and bench test of the mock IED, antenna, and jammer.
Week 10 |Study the RF propagation involved for the jamgiscenario.
Week 11 |Review & Practice Lal2
Week 12|Lab Test2
Week 13|Lab Quiz Test
Week 14 |Project Presentation
ASSESSMENT STRATEGY
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Components Grading | CO Bl oomb6s T
CO1 P5
Lab patrticipation and Repor,  20% CO2 C2
Continuous co3 P7
Assessment col PS
(40%) Labtestl,Labtest2 30% CO2 C2
CO3 P7
. : CO4 A4
Project and Presentation 25% Col 5
CO1 P5
Lab Quiz Test 25% CO2 C2
CO3 P7
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor iDpfa Affective Domain)

TEXT & REFERENCE BOOKS

1. Electronic Defense Systemg&ilippoNeri; Artech House Publishers.
2. Electronic warfare in Information AgeD. Curtis Schleher; Artech House Publishers.
3. Electronic Warfare JPR Browne; Brassey's Lon

***D etails of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.13. EECE 495: Avionics Engineering
Level-4, Termi /1l (Spring/Fall Term)

COURSE INFORMATION

Course Code : EECE 495 Contact Hous :3.00
Course Title : Avionics Engineering Credit Hours :3.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this course is to familiarize students with advanced contents of avionics engi
It is designed with the leadirgdge contents of hyperbolic system of navigation, g
positioning system (GPS). Students will be able to learn traffic alert collision avoidar
flight management systems for aeronautical applications.

OBJECTIVE

1. To provide a fundamental knowlge on modern design and working principles of rg
guidance and navigation for air vehicles.

2. To impart the mathematical concepts of radar, navigation by NDB, VOR, GPS and
navigation approaches and guidance laws.

3. To understand the techngloal trends of future aircraft navigation and guidance sy

designs.
COURSE OUTCOMES & GENERIC SKILLS
Corresponding Bl o o Assessmer
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be able to use the concept
col navigation, _radlp dlr_ectlon riding PO1 c3 1 4 T
automatic direction finder and rag
compass.
Be proficient  in analysin F,
coz mathematical concepts of rag PO3 Co Liigs ASG, Pr
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navigation by NDB, VOR, GPS a
inertial navigation approaches &
be able to design the solution
complex avionics  engineag
problem using guidance laws.

CO3 |Be competent to understand
working  principle of dopple
navigation, beam configuration 3 PO1 C3 4 Mid
capable to analyse the trends
aircraft navigation.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, T Test ; PR
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

Introduction: VHF and UHF radio, methods of navigation, radio direction finding, autorn
direction finder, radio compass, VHF omni directional range, distance measuring eqt
(DME), DME beacon, TACAN.

Hyperbolic system of navigation LoranC Instrument Landing System (ILS), localizer, g
slope indicator and marker beacon. Microwave Lagdystem (MLS), Doppler Navigatic
Inertial Navigation

Global positioning system (GPS)GPS segment satellite constellation, navigation technique
signal structure, navigation data, application of GPS, differential GPS and augmentation of
Traffi c Alert Collision Avoidance System Introduction, basic operating principle, bl
diagram and sysite description, controls ardisplay.

Flight Management System Introduction, basic operating principle, block diagram and sy
description, controls andgplay.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1/2|3]/4|5/6]7]8]9]10| 11|12

No. Course Outcome

Be able to use the concept
navigation, radio direction findin
automatic direction finder and rag
compass.

Be proficient  in analysig
mathematical concepts of rag
CO2 |navigation and able to design 2
solution of complex avionig
engineering problem.

Be competent to understand

working principle of dopple
CO3 |navigation, beam configuration g 2
capable to analyse theetrds o
aircraft navigation.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

CO1

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning 48
Self-Directed Learning 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week 1 | Introduction/Radio Navigation

Class 1 | Introduction

Class2 | Four Methods of Navigation

Class 3 Loo_p Antenna and its equation, Coordinate transformabinection

cosine matrix

Week 2 | Radio Navigation

Class 4 | Cause of 180 degrees ambiguity in Loop antenna CT1
Class 5 | How to overcome 180 degrees ambiguity.@op antenna

Class 6 | Errors in direction finding and functioning of Radio Altimeter

Week 3 | Radio Ranges

Class 7 | Working principle of VHF Omndirectional Range (VOR)

Class 8 | Frequency Spectrum and Wave Equations

Class 9 | Errors and limitations 0¥ OR

Week 4 | Distance Measuring Equipment

Class 10 | Timing Modes, Concept of RADAR mile

Class 11 | Signal Equation of a Gaussian Pulse

Class 12 | Frequency Spectrum and Wave Equations

Week 5 | Distance Measuring Equipment

Class 13 | DME operation, Mdtematical Relations CT 2
Class 14 | DME operation, Mathematical Relations (Cond.)

Class 15 | Modes of operation

Week 6 | Instrument Landing System

Class 16 | Components of ILS (Ground and Airborne)

Class 17 | Localizer Equations

Class 18 | Indication Systems

Week 7 | Instrument Landing System

Class 19 | Beam Pattern Geometry of Localizer Transmitter

Class 20 | Beam Pattern Geometry of Localizer Transmitter (Cond.)

Class 21 | Beam Pattern Geometry of Glide Slope Transmitter (Cond.)

Week 8 | Instrument Landing System

Class 22 | Development and concept of Microwave Landing System CT3
Class 23 | Development and concept of Microwave Landing System (Cond.)

Class 24 | Development and concept of Microwave Landing System (Cond.)
Week 9 | Global positioning system (GPS)

Class 25 | GPS segment, satellite constellation

Class 26 | Navigation technique, GPS signal structure, navigation data

Class 27 | Application of GPS, differential GPS and augmentation of GPS.
Week 10 | Inertial Navigation

Class 28 | Principle of opeation

Class 29 | Microwave Landing System (MLS)

Class 30 | Microwave Landing System (MLS) (Cond.)

Week 11 | Doppler Navigation

Class 31 | Beam Configuration Mid
Class 32 | Frequency Spectrum Term
Class 33 | Components of Doppler RADAR and mathematical problems

Week 12 | Secondary RADAR

Class 34 | Concept of Secondary RADAR and Technical Parameters

Class 35 | Modes of Secondary RADAR (A, C, S Signal Format)

Class 36 | Types of transmission & AT®&BS Interrogation Reply Pulse

Week 13 | Traffic Alert and Collision Avoi dance System
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Class 37 | Introduction and basic operating principle
Class 38 | Block diagram and system description
Class 39 | Controls and display

Week 14 | Flight Management System (FMS)

Class 40 | Introduction and basic operating principle
Class 41 | Block diagram and system description
Class 42 | Control and display

ASSESSMENT STRATEGY

Components Grading CO Bl oomb6s Ta

Class Test & 20% CO1 C3

Continuous| Assignment 13 CO2 C6

Assessment Class Participation 5% CO?2 C6

(40%) ClassAttendance 5% - -
Mid term 10% CO3 C3
Final Exam 60% CO 2 C6
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domait

TEXT AND REFERENCE BOOKS

1. Avionics Fundamentalsleppesen; Highflyn.

2. Principlesof Avionics- Albert Helfrick; Avionics Communication.

3. Digital Avionics Systems Principles and Practi¢e. Spitzer; The Blackburn Press.
4. Avionics Navigation SystenisMyron Kayton; WileyInterscience.

5. Elements of Electronic NavigatioN S Nagaaja, McGrawHill

***Details of program outcome and grading policy are attached as Annex A and Annex B

5.2.4.14. EECE 496: Avionics Engineering Laboratory
Level-4, Term -1l (Fall Term)

COURSE INFORMATION

Course Code: : EECE 496 Contact Hours |: 3.00
Course Title: : Avionics Engineering Laboratory Credit Hours |: 1.5

PRE-REQUISITE

Course Code: EECE 495
Course Title: Avionics Engineering

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach and familiarize the students witle basics of avionics engineering and to appl
knowledge of communication, navigation and guidance systems practically.

OBJECTIVE

1. Be able to impart fundamental knowledge of the various guidance techniques a
properties.

2. Be able to makthe students capable of measuring position and altitude of an aircraft.
3. Be able to apprise the students with current and planned implementations and applid
navigation instruments and their working mechanism.

COURSE OUTCOMES & GENERIC SKILLS

Correspondinl Bl o0 o Leplcalkp Assessmer

No. Course Outcome PO Taxonomy Methods

col Be abl_eUnderstand the _fun_damenta PO? C2.PLAL 3 ROT
of aircraft communication ai
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controlling equipment by practic
demonstration.

Be able toanalyzethe dah obtaine
from navigation, guidanc
communication and control syste
by plotting graphs and simulation.

CO2

PO5

C4,P4,A2

116 RQT

Be able toaCompare the performang
and capability of different avioni
systems by practical demonstray
and simulatia.

CO3

PO6

C5,P5,A3

7| Pr,RQ,T

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will performperiments to practically verify the theories and cong
learned in EECE 495 using different hardware equipment and simulation software

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Learning Outcome

3

415|6

7

8/ 9 10|11 ]12

Be ableUnderstand the fundaments
of aircraft communication ai
controlling equipment by practig
demonstration.

CO1

Be able toanalyze the data obtaine
from navigation, guidanc
communication and control systems
plotting graphs and simulation.

CO2

Be able toCompare the performang
and capability of different avioni
systems by practical demonstration
simulation.

CO3

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning
Lecture
Experiment

o~

Selft-Directed Learning
Preparation of Lab Reports
Preparation of Lalbest
Preparation of Quiz
Preparation of Presentation
Engagement in Group Presentation

=
0o S NO O

Formal Assessment
Continuous Assessment
Final Quiz

[l ©))

Total

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussionop&rative and Collaborati

Method, Design Based Method

COURSE SCHEDULE

Weekl (I ntroduction to

tafety mdasutes e qui pment 0 9

Week 2 |Familiarization with DME operation and its terminologies using a DME trainer
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Week 3 |Familiarization with ILS operation and ILS components Testing using an ILS
Trainer set.

Week 4 |Familiarization with Radio Altimeter and simtilag a return signal through a test
set.

Week 5 |Review

Week 6 |Lab Testl

Week 7 |Familiarization with autopilot operation and its terminologies and autopilot Tes
using a Trainer set.

Week 8 |Detection of stationary targets using parabolic antennatay the influence of
Sensitivity Time Control (STC) on display.

Week 9 |Detection of moving targets using parabolic antenna and estimation of \wéitm
Week 10 |Review

Week 11 |Lab Test2

Week 12 |Lab Quiz

Week 13 |Presentation on Assigned Problems

Week 14 |Presentation on Assigned Problems

ASSESSMENT METHOD

Components Grading CO B o oTaxXosomy
CO1 C2,P1, Al
Lab participation and Repor 20% CO 2 C4,P1, Al
Continuous CO3 C5, P4, A2
Assessmen| CO1 C2,P1,Al
(40%) Labtestl, Labtest? 30% CO2 C4, P1, Al
CO 3 C5, P4, A2
Project and Presentation 25% COo3 C5, P4, A2
CO1 C2,P1, Al
Lab Quiz 25% CO?2 C4,P1, Al
CO3 C5, P4, A2
Total Marks 100%

TEXT AND REFERENCE BOOKS

1. Avionics Fundamentalsleppesen; Highfty.

2. Principles of Avionics Albert Helfrick; Avionics Communication.

3. Digital Avionics Systems Principles and Practi¢e. Spitzer; The Blackburn Press.
4. Antennas and Wave Propagatidf' Edition, John D Kraus, Ronald J Marhefka

5. Avionics Navgation Systems Myron Kayton; WileyInterscience.

6. Elements of Electronic Navigatioh S Nagaraja; McGraill

***Details of program outcome and grading policy are attached as Annex A and Annex B.

5.2.4.15 EECE 497: Biomedical Signal Processing
Level-4, Termi1/I1 (Spring/ Fall Term)

COURSE INFORMATION

Course Cod: EECE 497 Contact Hours :3.00
Course Title |: Biomedical Signal Processing Credit Hours :3.00
PRE-REQUISITE

Course Code: EECE 301 Course Code: EECE 311

Course Title: Continuous Signal and Linear SystCourse Title: Digital Signal Processihg

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

The aim of the course is to develop the mind of the student in reaching a sound unde
of advanced topics iniimedical signal processing. It focuses on the leaddge topics i
biomedical signal processing such as digital filters, frequency analysis of signals, nu
processing techniques of biomedical signals, machine learning and applications of bil
signals in realife power technical problems.

OBJECTIVE

1. To impart the concepts of biomedical signal characteristics and learn about their fr
response.

2. To be skilled in designing filters and machine learning algorithm.

3. Be able to understand thamerical processing techniques and utilize them in engineering ¢

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes Correspondin{ Bl o o Assessmen
PO Taxonomy CPICAKP Methods

Be able to use the concept

CO1|digital signals and illustratéhe PO1 C3 1 4 T, F
idea in  biomedical sign
processing.
Be proficient in analysing

CO2|different  biomedical  sign; PO10 C6 1|1 F, ASG, Pr

characteristics and be able
designthe practical filters.

Capable of understandi
COg3|differert numerical techniqug PO9 C3 F, ASG, Pr
and machine learning algorith
and apply those techniques
solve the practical desi
problems.

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q' Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Systems and Digital Filters:Nonstationary, nodinear, nonGaussian, Linear shift invaria
system, Finite and infinite impulse response, auto regressive and moving averegje fi
Frequency Analysis of SignalsDiscrete Fourier transform andtransform, Magnitude af
phase response, Poles and zeros Stability, Convolution theorem, Linear versus
convolution, Overlagsave implementation of linear convolution, Windowimjscrete versu
continuous time signals Sampling theorem -fittering, Down-sampling.

Numerical and Processing Techniques of Signals€Probability distribution and dens
function of 1D random, Conditional distribution and additive random variablesn
distribution and the central limit theorem, Moments and Cumulants, Characteristic fu
Gaussian, Poison, and Laplacian, Multivariate distributions, Covariance, Multi
Gaussian, Product and convolutions of Gaussians, Conditional Gaussiand&@hplement
Statistical independence, factorization, Bayes rule, prior, posterior, Probabilistic in f
Markov and Wiener process Correlation, drift and variance, Probabilistic estin
Maximum Likelihood, Maximum gosteriori estimation (MAPR)

Machine Learning: Linear discriminants detection of motor activity from MEG Logis
regression, ROC curve, Test versus training set performance.

Applications of Biomedical Signals:Harmonic analysis estimation of heart rate in ECG, Hg
rate monitoing, Pitch detection, Autcegressive model estimation of the spectrum of ‘thoug
in EEG, Linear prediction, Spectral estimation, Matched and Wiener-filtimring in ultrasoung
Independent components analysamalysis of MEG signals, WaveleRCA, ICA.

CO-PO MAPPING

No. | Course Outcome \ PROGRAM OUTCOMES (PO)
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Co1

Be able to use the concept of dig
signals and illustrate the idea
biomedical signal processing.

CO2

Be proficient inanalysing different
biomedical signal characteristics ¢
be able to design the practice
filters.

CO3

Capable of understanding differ
numerical techniques and mach
learning algorithms andapplying
those techniques to solve

practical design pldems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and ]

level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Faceto-Face Learning 48
Self-Directed Learmg 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, Gperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1  [Introduction to Systems and Digital Signals

Class 1 |Basic elements of a signaglocessing system

Class 2  |Advantages and classification of systems

Class 3  |Advantages and classification of systems (Contd.)

Week 2 [Introduction to Systems and Digital Signals (Contd.)

Class 4 Introduction of digital filters: FIR and IIR filters

Class 5 |Characteristics of digital filters

Class 6 Designing of FIR filters with window method

Week 3 |Introduction to Systems and Digital Signals (Contd.) CT1

Class 7 Designing of FIR filters with Frequency Sampling method

Class 8 Designing of IIR filers with bilinear Ztransform method

Class 9 Designing of IR filters with Least Square method

Week 4  [Frequency Analysis of Signals

Class 10 |Discrete Fourier transform aneiransform,

Class 11 |Magnitude and phase response, Poles and zeros tgtaGibnvolution
theorem,

Class 12 |Pole location and time domain behaviour for causal signals

Week 5 Frequency Analysis of Signals (Contd.)

Class 13 |Windowing, Discrete versus continuous time signals Sampling thed

Class 14 |Prefiltering, Down-sampling

Class 15 |Linear versus circular convolution, Overlapve implementation
linearconvolution, CT 2

Week 6 Numerical and Processing Techniques of Signals (Contd.)

Class 16 |Probability distribution and density function of 1D random

Class 17 |Conditional distribution and additive random variables

Class 18 |Normal distribution and the central limit theorem

Week 7 [Numerical and Processing Techniques of Signals (Contd.)
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Class 19 |Moments and Cumulants, Characteristic function

Class 20 |Markovand Wiener process, Maximungpasteriori estimation (MAP)
Class 21 |Gaussian, Poison, and Laplacian, Multivariate distributions

Week 8 |Numerical and Processing Techniques of Signals (Contd.)

Class 22 |Covariance, Multivariate Gaussian

Class 3 |Product and convolutions of Gaussians

Class 24 |Conditional Gaussian (Shurr complement)

Week 9  |Numerical and Processing Techniques of Signals (Contd.)

Class 25 |Statistical independence, factorization,

Class 26 |Bayes rule, prior, posterior, Probk&tic inference

Class 27 |Correlation, drift and variance, Probabilistic estimation, Maximum Likelihog
Week 10 |Machine Learning

Class 28 |Introduction to machine learning

Class 29 |Validations of test and train set data, Algorithms of machineilegrn
Class 30 |Logistic regression Algorithm and Linear Discriminant Algorithm
Week 11 [Machine Learning (Contd.)

Class 31 |Performance analysis of Machine learning

Class 32 |MSE, RMSE, Confusion matrix, optimal epochs

Class 33 |Detection of motoactivity from MEG and ROC curve test

Week 12 |Applications of Biomedical Signals

Class 34 |Harmonic analysis estimation of heart rate in ECG

Class 35 |Heart rate monitoring and Pitch detection

Class 36 |Auto-regressive modelestimation of the speetm of 'thoughts'in EEG CT 3
Week 13 [Applications of Biomedical Signals (Contd.)

Class 37 |Linear prediction and Spectral estimation

Class 38 |Matched and Wiener filterfiltering in ultrasound

Class 39 |Independent components analysaalysis of MEGsignals
Week 14 |Applications of Biomedical Signals (Contd.)

Class 40 |Wavelets, PCA and ICA.

Class 41 |Miscellaneous applications and current research work
Class 42 |Open Discussion

Mid
Term

ASSESSMENT STRATEGY

Components Grading CO Bl oombs T
Class Test & Co1 C2,C3
. Assignment 13 20% CO?2 C6
Cortinuous
Assessme nt — co3 €3
(40%) Class Participation 5% CO?2 C6
ClassAttendance 5% - -
Mid term 10% Co1 C2
Final Exam CO?2 C6
60% Cco3 C3
Total Marks 100%

(CO = Course Outcom€ = Cognitive Domain, P = Psychomotor Domain, A = Affective Domg
TEXT AND REFERENCE BOOKS

1. Eugene N. Bruce, Biomedical Sigriedocessing and Signal Modeling

2. Steven Kay, Fundamentals of Statistical Signal Processing, Prentice Hall, 1998

3. Monson H. Hays, Statistical Digital Signal Processing and Modglin

4. Iranpour, R. and Chacon, P., Basic Stochastic Processes: The Mark Kac Lectures.

***Details of program outcome and grading policy are attached as Annex A and Annex B
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5.2.4.16 EECE 498: Biomedical Sigal Processing.aboratory
Level-4, Term -1l (Fall Term)

COURSE INFORMATION

Course Code |: EECE 498 Contact Hours :3.00
Course title  |: Biomedical Signal Processing Laboratory |Credit Hours 1.5

PRE-REQUISITE

Course Code: EECE 497
Course Title: Biomedidebignal Processing

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach and familiarize the students with the basic ofmmdical signal processing &
analysis using MATLAB

OBJECTIVE

1. Be able to impart fundamental piaat knowledge of signal processing techniques
sampling and quantization

2. Be able to make the students capable of time, frequency-doch@in analysis of a signal.
3. Be able to apprise the students with the practical design of digital filters.

COURSE OUTCOMES & GENERIC SKILLS

Correspondin{ Bl o0 o | Assessmer
No. Course Outcome PO Taxonomy CP|CA|KP Methods
Be able toapply the understandir
of sampling, quantization, encodi C3, P3,

CO1 PO1

techniques in the way A2
digitization of reallife signals.

1 4 R,Q,T

Be able toanalyze the analog an
CO2|the digital signal both in time a PO2 C4,P4,A3 1 4 R,Q,T
in frequency domain.

Be able tocompute Fourier serie
coefficients, Fourier transforms;
COa3|transforms, Laplace transforms PO9 C3 1 R,Q,T
different analog, digital, continug
or discrete time signals.

CO4|Be able tadesigndigital filters. PO10 C6 2123 PR, R,Q,T

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Q@ Quiz; ASGi Assignment; Pi Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and ¢
learned in EECE 497 using different hardware equipment and simulation software

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2]3]4]5]6]7]8]9]10[11]12

No. Course Learning Outcome

Be able toapply the understanding

sampling, guantization, encod
techniques in the way of digitization
reaklife signals.

Be able toanalyze the analog and tt
CO2/digital signal both in time and 3
frequency domain.

Be able to compute Fourier serie
coefficients, Fourier transforms, -

CO1

CO3
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transforms, Laplace transforms
different analog, digital, continuous
discrete timesignals.

CO4Be able tadesigndigital filters.

3

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours

Faceto-Face Learning

Lecture 10

Experiment 10

Self-Directed Learning

Preparation of Lab &oorts 10

Preparation of Laltest 10
Preparation of Quiz 10

Preparation of Presentation 6

Engagement in Group Presentation 18

Formal Assessment

Continuous Assessment 6

Final Quiz 1

Total 81

TEACHING METHOD OLOGY

Lecture followed by practical experiments and discussionoigrative and Collaborati

Method, Design Based Method

COURSE SCHEDULE

Week 1 [Study of Sampling, Quantization and Encoding: PartUniform Quantization)

Quantization)

Week 2 [Study of Sampling, Qantization and Encoding: Paril (Non-uniform

LTI Systems: Convolution)

Week 3 [Time Domain Analysis of Discrete Time Signals and SystemsiRgResponse 0

Equations and Correlation)

Week 4 [Time Domain Analysis of Discrete Time Signals and Systemsi Re(Difference

Plot and ROC)

Week 5 |Z1T1 Transform and Its Application: Pdrti(Z and Inverse 4 Transform, Pol&Zero

Week 6 |Z71 Transform and Its Application: Pdrtll(Higher Order Stability Testing)

Week 7 |Lab Tesfi |

DFT)

Week 8 |Frequency Domain Analysis of DT Signals and Systems:iR4BDTFS, DTFT,

Week 9 |Frequency Domain Analysis of DT Signals and Systems:iRa(DFT)

Week 10 [Frequency Domain Analysis of DT Signals and Systems:iRa(Circular
Convolution, Corelation, Modulation)

Week 11 |FIR Filter Design

Week 12 |Lab Tesfi Il

Week 13 |Project Submission

Week 14 |Quiz test

ASSESSMENT STRATEGY
Components Grading CO B | o oTaxosomy

CO1 C3, P3 A2
Lab patrticipation and CO 2 C4, P4, A3

Continuous Report CO3 C3

Assessmen| CO4 C6
(40%) CO1 C3, P3, A2
Labtestl, Labtest? CO 2 C4, P4, A3

CO 3 C3
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CO 4 C6
Project and Presentatio 25% CO4 C6
CO1 C3, P3, A2
: CO 2 C4, P4, A3
Lab Quiz 25% CO 3 c3
CO 4 C6
Total Marks 100%

TEXT AND REFERENCE BOOKS

. Eugene N. Bruce, Biomedical Sigabcessing and Signal Modeling

. Steven Kay, Fundamentals of Statistical Sidiracessing

. Monson H. Hayes, Statistical Digital Signal Preoag and Modeling

. Iranpour, R. an@hacon, P., Basic StochastioPesses: The Mark Kac Lectures.

. Digital Signal Processing: Principles, Algorithms and ApplicatioRsoakis & Manolakis.
. Digital Signal Processing using MATLABIngle & Proakis.

O U WNBE

***Details of program outcome and grading policy are attached as Annex A and Annex B

5.2.4.17 CSE 491.: Introduction to Embedded Systesn
Level-4, Termi /1l (Spring/ Fall Term)

COURSE INFORMATION

Course Code |: CSE 491 Contact Hours :3.00
Course Title |: Introduction to Embedded System CreditHours : 3.00
PRE-REQUISITE

Course Code: CSEO09 Course Code: CSB71

Course Title: Computer Programming Course Title: Microprocesseand Interfacing

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach and familiaze the students with CPUs and its architectures, acquaint them
depth knowledge on Python3 programming language. It is also targeted to provide thg
understanding on microcontrollers and introduction to Raspberry pi along with its appl
Finally getting them firshand experience on modern embedded systems and IoT to so
life engineering problems.

OBJECTIVE

1. To familiarize the students about t#F
devices.

2. Toenhance studers 6 s ki | | on building algorithn

3. To acquaint the students with the different working principle of classical and n
embedded systems and their use in the field of loT.
4. To introduce the students with Linux @&d its functionalities.

5. To emphasize studentsd abil it yproblems.i d
COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl o0 o Assessmer
No. Course Outcomes PO Taxonomy CP|CA|KP Methods

Be able todesribe the mechanisi
of the internal blocks in variol
CO1|computers along with their ba; PO1 C4 3| T,Mid, F
architectures, instructions set :
illustrate their differences.

Be able to develop in depth

Co2 knowledge in python3 language 4

PO5 C5 6 | T, Mid, F
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their implemeration.

Be able teexplain loT based systen
COa3|their application and incorporate th PO3 C2 5 T, F
with the idea of loT.

Be able todesign system based ¢
their interfacing with microcontrolle
and Raspberry pi ansolve reatlife
engineering problems.

CO4 PO3 C1 5| F,ASG

(CP- Complex Problems, CAomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGi Assignment; Pf Presentation; RReport; F Final Exam)

COURSE CONTENT

Microcontroller and Raspberry pi: Introduction toArduino (ATmega328p), Real life proble
solving and system design with microcontrollers. Difference and relation between
microprocessor and microcontroller. Application in production line and industrial automat
Working with Raspberry Pi, Installing OS and Designing Systems using Raspberry pi.
Python Concepts Data Structures and ClassBsssics of the Python programming language
programming on the Raspberry Pi

Cloud serverdata storage and data access
loT: Internetof Things Promises, Definition, Scope, Sensors for 10T, Structure of 10T, 10T
Device, Integrated IoT Sensors, Description & Characteristics

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1[2]3]4]5]6]7]8]9] 101112

No. Course Outcome

Be able todescribe the mechanism
the internal blocks in vario
CO1 |computers along with their baj 2
architectures, instructions set :
illustrate their differences.

Be able to develop in depth
CO2 |knowledge in python3 language 4 3
their implementation.

Be able toexplain IoT based system
COa3 |their application and incorporate th 3
with the idea of loT.

Be able todesign system based ¢
their interfacing with microcontrolle
and Raspberry pi andolve reatlife
engineering prolems.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning
Lecture 42

Practical / Tutaal / Studio -
StudertCentred Learning -

Self-Directed Learning

Non-faceto-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21
Formal Assessment

Continuous Assessment 2
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Final Exam

ination 3

Total

131

TEACHING METHODOLOGY

Lecture and Discussion, @iperative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Centr al Processing Uni{
Class 1 |Introduction to the Course content and Evaluation €3®.c
Class 2 |Introduction to Microcontrollers
Class 3  |Functional Block Diagram.

Week 2 Central Processing Uni{
Class 4 |Memory Mapping
Class5 |Addressing Modes CT1
Class 6 |Register Mode

Week 3 Central Processing Uni{
Class 7 |Indexed Mode
Class 8 |Introduction to functions
Class 9 |Interrupts

Week 4 Introduction to python
Class 10 |Interpreter, Program Execution, Statements, Expressions
Class 11 |Program Execution, Statements, Expressions (contd.)
Class 12 |Statenents, Expressions (contd.)

Week 5 Introduction to python
Class 13 |Flow Controls
Class 14 |Flow Controls (contd.) CT 2
Class 15 |Flow Controls (contd.)

Week 6 Atmega Microcontroller
Class 16 |Introduction toArduino (ATmega328p)
Class 17 |Functionalites and architecture of Atmega.
Class 18 |I/O interfacing with Arduino.

Week 7 Atmega Microcontroller
Class 19 |Real life problem solving and system design with microcontrollers.
Class 20 |Difference and relation between microprocessual microcontroller.
Class 21 |Application in production line and industrial automation.

Week 8 Raspberry pi
Class 22 |Installing OS and Designing Systems using Raspberry pi _
Class 23 |Getting introduced to Linux OS, Basic Linux commands and uses. Mid
Class 24 |Interface sensor and Actuator with Raspberry Pi. Term

Week 9 loT
Class 25 |Internet of Things Promises, Definition, Scope
Class 26 |Sensors for |oT, Structure of IoT, IoT Map Device,
Class 27 |Integrated 0T Sensors, Description & Characteristics

Week 1( loT
Class 28 |Polytronics Systems, Description & Characteristics,
Class 29 |loT Generation Roadmap.
Class 30 |Revision and discussion on scope of research.
Week 11 Introduction to Embedded Concepts
Class 31 [Introduction to embetked systems, Application Areas, Categories of [CT 3
embedded systems
Class 32 |Overview of embedded system architecture, Specialties of embedde
systems

Class 33 |recent trends in embedded systems, Architecture of embedded syst
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Week 12 Introduction to Emb edded Concepts
Class 34 |Hardware architecture, Software architecture, Application Software,
Communication Software.
Class 35 |Embedded Systems Categorization, Types of Embedded Systems
Class 36 |Features of Embedded System

Week 13 |loT Technologies fo Embedded Computing
Class 37 |Introduction, Properties of Devices and Applications
Class 38 |Hardware and Software Architecture of 0T
Class 39 |Efficiency at different stages

Week 14 SMART SENSORS
Class 40 |Introduction, Primary Sensors ,Excitatjgkmplification, Data
Communication
Class 41 |Filters , Converters , Compensation, Information Coding/Processing
Class 42 |Standards for Smart Sensor Interface, The Automation.

ASSESSMENT STRATEGY
Components Grading CO Bl oomb6s Ta
CO1 C4
Class Test/ 20% CO2 C5
. Assignment 13 0 CO3 C2
Continuous coa C1
AS?;;%Ten Class Participation 5%
ClassAttendance 5%
) CoOo1 C4
0,
Mid term 10% co2 CE
CoOo1 C4
. CO2 C5
0,
Final Exam 60% co3 Co
CO4 C1
Total Marks 100%

(CO = Course Outcome, C = Cognitive, P = Psychomotoand A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Microprocessors and Interfacing Bgpuglas V. Hall

2. Steven F.Barret, Daniel”a ¢ k "Microcontroll er Progr
i nstruments MSP430¢, Morgan & Cl aypool
3Mar k Lut z, ALearning Pythono, O'Reilly

4. Dr.G Girardin,A. Bonnabel, DrE. Mounier, 'Technolgies Sensors for thaternet of
Things Businesses & Market Trends 202824', Yole Development Copyrights ,2014
5. Peter Waher, 'Learning Internet of Things', Packt Publishing, 2015

***Details of program outcome and grading policy are attached as AnneA and Annex B.

5.2.4.18 CSE 492: Introduction to Embedded Systesih.aboratory
Level-4, Term-I (Spring)

COURSE INFORMATION

Course Code |: CSE 492 Contact Hours |: 3.00
Course Title |: Introduction to Embedded Systetaboratory |Credit Hours :1.50

PRE-REQUISITE

Course Code: CSE 491
Course Titleintroduction to Embedded System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

To teach and familiarize the with in depth knowledge on Python3 programming langua
also targetd to provide them basic understanding on microcontrollers and their progrg
language. Introduction to Raspberry pi and Linux OS. Finally getting themh&rs
experience on modern embedded systems and loT with microcontrollers and sensors.

OBJECTIVE

1. To enhance studentso6é skild on buil di
2. To acquaint the students with the different application of classical and r
microcontroller and loT devices.

4. To introduce the students with Linux @&d its functionalities.

5. To emphasize studentsd abil it yproblems.i d
LEARNING OUTCOMES & GENERIC SKILLS

Corresponding B1 o o Assessmer
No. Course Outcomes PO Taxonomy CA |CPKP Methods

Be able taapply Python coding in solvin

col mathematical and word problems.

PO4 P3 8 PR, PrR,(

Be proficient todemonstrate skills on

Co2 Linux OS in Raspberry pi 3.

PO2 P3 4| ROT

Be able toimplement microcontrollers
COa3linfield and evaluate their performanc PO2 C5 3| RQT
with sensors.

Be able todiscussand perform as ¢
CO4|group andassistother group membe PO10 Al P5 |1 PR,Pr
during group projects and presentatic

(CP- Complex Problems, C&Zomplex Activities, KPKnowledge Profile, Ti Test ; PRI
Project ; Qi Quiz; ASGIi Assignment; Pt Presentation; RReport; F Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and c
learned in CSE 491 using different hardware equipraedtsimulation software

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
112]3[4|5|6|7,8]9|10|11]12

2

No. Course Outcome

Be able toapply Python in solvin
mathematical and word problems
Be proficient todemonstrate skills
on Linux OS in Radperry pi 3.

Be able to implement microco
CO3 |ntrollers in field andevaluate their 2
performance with sensors.
Be able tadiscussandperform as &
group and assist other grou
members during group projects
presentations.

(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as |
of matching)

COo1

CO2

CO4

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Faceto-Face Learning

Lecture 12
Experiment 30
Self-Directed Learning

Preparation of Lab Reports 24
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Preparation of Lalbest 6
Preparation of Quiz 6
Preparation of Presentation 5
Engagement in Group Projects 26
Formal Assessment

Continuous Assessment 10
Final Quiz 1
Total 120

TEACHING METHODOLOGY
Lecture followed by practical experiments and discussionoarative and Collaborati
Method, Project Based Method

COURSE SCHEDULE

Week 1 |Familiarization with different microcontrollers.

Week 2 |Control statements and program flow cotgro

Week 3 |Basic experiments with Atmega: Blink, Digital Read Serial, Fade, and R
Analog Voltage.

Week 4 |Temperature Sensor Interfacing, Bluetooth Interfacing. Motor driver Interfacin
LCD Interfacing (HD44780)

Week 5 |Experiments with Atmega: Dil-Button, Digital Input Pullup, Blink Without Delay.
Week 6 |Lab Test |

Week 7 |Implementation of loT using Raspberry Pi & Python Programming.CD
Interfacing, Motor driver Interfacing , Camera interface

Week 8 |Implementation of 0T using RaspbgiPi & Python Programming: contd.

Week 9 |Arduino coding and i/o operations.

Week 10 |Arduino application. (Ultrasonic sensor, temperature sensor, LDR, motor shie
Week 11 |Arduino application. (Ultrasonic sensor, temperature sensor, LDR, motor shie
Week 12 |Lab Test I

Week 13 |Quiz and Viva

Week 14 |Project Presenttion

ASSESSMENT STRATEGY
Components Grading CO B | o oTaxXosomy
Lab participation and 20% CO1CO2 P3
Continuous Report ° [ co3co4 C5, P5
Assessmen| COL1LCO2 P3
0
(40%) Labtestl, Labtest? 30% CO3CO4 C5 P5
Project and Presentatiol 25% CO 1, CO5 P3 Al, P5
. CO1CO?2 C3 P3
0 1
Lab Quiz 25% —co3co4 C5, P5
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domair|

TEAXT AND REFERENCE BOOKS

1. Microprocessors and Interfacing by Douglas V. Hall

2. Steven F.Barret, Daniel JPackMi cr ocontr ol |l er Progr amm
instruments MSP430¢, Morgan & Cl aypool
3. Dr. Guillaume Girardin , Antoine Bonnabel, Dr. Eric Mounl@echnologies Sensors for th
Internet of Things Businesses & Matkgends 20142024',Yole Developmen2014

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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CHAPTER 6

COURSE OFFERED BY EECE DEPARTMENT TO THE STUDENTS OF OTHER

DEPARTMENTS

CoursesOffered to Other Departments in Term-1 (Spring)

Ser| Offered to| Course Code Course Title Cr Hr | Level
1 CSE EECE 163 |Electrical Circuit Analysis 3 1
2 CSE EECE 164 |Electrical Circuit Analysis Sessional 0.75 1
3 CSE EECE 269 |Electrical Drivers and Instrumentation 3 2
4 CSE EECE 270 |Electrical Drives and Instrumentation Sessional 0.75 2
5 ME EECE 159 |Fundamentals of Electrical Engineering 3 1
6 NAME EECE 382 |Marine Electrical and Electronics Sessional 15 3
7 NSE EECE 119 |Fundamentals of Electrical Circuit Analysis 3 1
8 NSE EECE 120 |Fundamentals of Electrical Circuit Analysis Session 0.75 1
9 BME EECE 191 |Principles of Electrical Engineering 3 1
10 BME EECE 192 |Principles of Electrical Engineering Sessional 15 1
11 BME EECE 291 |Electronic Circuits and Devices 3 2
12 BME EECE292 |Electronic Circuits and Devices Sessional 1.5 2
13 BME EECE 391 |Digital Electronics 3 3
14 BME EECE 392 |Digital Electronics Sessional 15 3
15 IPE EECE 271 |Electrical Machines and Electronics 3 2
16 IPE EECE 272 |Electrical Machines and Electroni€gssional 0.75 2
17 AE EECE 161 |Electrical Circuit Analysis | 3 1
18 AE EECE 162 |Electrical Circuit Analysis | Sessional 15 1
19| EWCE EECE 167 |Basic Electrical Technology 3 1

Courses Offered to Other Departments in Term-1l (Fall)

Ser| Offered to | Course Code Course Title Cr Hr |Level
1 CSE EECE 169 |Electronic Devices and Circuits 3 1
2 CSE EECE 170 |Electronic Devices and Circuits Sessional 0.75| 1
3 CSE EECE 279 |Digital Electronics and Pulse Technique 3 2
4 CSE EECE 280 |Digital Electronics and Pulse Genique Laboratory 0.75| 2
5 CE EECE 165 |Basic Electrical Technology 3 1
6 ME EECE 173 |Electrical and Electronics Technology 3 1
7 ME EECE 174 |Electrical and Electronics Technology Sessional 1.5 1
8 NAME EECE 281 |Marine Electrical and Electronics 4 2
9 NSE EECE 221 |Electrical and Electronics Technology 3 2
10 NSE EECE 222 |Electrical and Electronics Technology Laboratory 1.5 2
11 PME EECE 261 |Fundamentals of Eledtal and Electronic Engineering 3 2
12 PME EECE 262 |Electrical and Electronic Engineegr.ab 1.5 2
13 IPE EECE 171 |Basic Electrical and Electronic Circuit 3 1
14 IPE EECE 172 |Basic Electrical and Electronic Circuits Sessional 0.75] 1
15 Arch EECE 3251 |Building Services Ill: Electrical Equipment 2 3

6.1. Department of Computer Science anéngineering (CSE)

6.1.1. EECE 163: Electrical Circuit Analysis

Level-1, Term-I (Spring)

COURSE INFORMATION

Course Code | EECE 163 Lecture Contact Hours :3.00

Course Title |: Electrical Circuit Analysis |Credit Hours :3.00

PRE-REQUISITE

None

CURRICULUM STRUCTURE
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Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The foundational course on electrical circuits is a basis of making freshmen engineering
well familiarize about the arena of DC and AC circuits. The course is aimed towa
methods of electric circuit analysis and evaluating their responses which can be ve
achieved by the understanding of circuit laws, techniques and theorems for both AC
excitations. Investigation of first and second order DC circuits is vital denstanding circu
elements like capacitors and inductors used in daily life. A handtavour of the poly pha
circuits will enhance the practical knowledge, which addresses the issue of faults and
the transmission lines. Although the coursay seem somewhat rudimentary in its desig
imprints the groundwork for engineers who may pursue advanced course on €
engineering.

OBJECTIVE

1. Createa foundation of basic electrical engineering and circuits.
2. Familiarize students with basic m@uit laws (Ohm, Kirchhoff), techniques (Mesh, Nog
concepts (Superposition, Source Transformation) and theorems (Thevenin, Norton).
3. Developthe understanding of AC steady state response of giinglee circuits and pow
in AC circuits.

4. Introduce students to polyphase circuits as a practical arena of AC Circuits.
COURSE OUTCOMES & GENERIC SKILLS

Corresponding Bl 0 0 Assessmer

PO Taxonomy CPJ CA| KP Methods

No. Course Outcomes

Capable tanterpret circuit lawg
and apply their correspondin]
technque to find  circui
CO1 |quantities; alsqustify selection PO1 C5 P1| - 3 T, F
particular circuit concept(s) a
theorem(s) for  simplifyin
complex circuits.

Competent inanalyse 1st an(
2nd-