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CHAPTER 1
GENERAL INFORMATION

1.1. Introduction to MIST

The necessity of establishing a technical institute for the Bangladesh 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), and other 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 Technology (MIST) on 19 April 1998. Upholding the motto —
“Technology for Advancement”, MIST promises to provide facilities for higher technical
education both for the officers of Bangladesh Armed Forces as well as for civil students from
home and abroad. MIST started its journey on 31 January 1999 by offering a four-year bachelor
degree in Civil Engineering (CE). Bachelor degree in Computer Science and Engineering (CSE)
course started on 2001. Bachelor degree in Electrical, Electronic and Communication
Engineering (EECE) and Mechanical Engineering (ME) started from 2003. Bachelor degree in
Aeronautical Engineering (AE), and Naval Architecture and Marine Engineering (NAME)
started from 2009 and 2013, respectively. Besides, four new departments started their academic
session from 2014-2015, which are Nuclear Sceince and Engineering (NSE), Biomedical
Engineering (BME), Environmental, Water Resources and Coastal Engineering (EWCE) and
Architecture (Arch). From 2016 another two departrments, viz. Industrial and Production
Engineering (IPE) and Petroleum and Mining Engineering (PME), strated their academic sessions.

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 technology and 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 management.

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

c. Conduct collaborative research activities with national and international communities
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 contribute 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
“Technology for Advancement” and remains committed to contributing to the wider spectrum
of national educational arena, play a significant role in the development of human resources and
gradually pursuing its goal to grow into a ‘Centre of Excellence’.

Values:

a. Humanity- MIST not only makes our students graduates but also strives to make them
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 quality education with inspiration to life-long 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. Bangladeshi Students: 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 minimum total grade point 17 in four subjects (Mathematics, Physics,
Chemistry, and English).

(2) The applicant must have passed the GCE ‘O’ Level obtaining minimum ‘B’ grade in
five subjects including Mathematics, Physics, Chemistry, and English, and GCE ‘A’
Level obtaining minimum ‘B’ grade in Mathematics, Physics, and Chemistry.

(3) Applicants who have passed HSC or GCE ‘A’ Level or Equivalent examination in
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
Division (AFD) of the Government of the People’s Republic of Bangladesh.
Applicants must fulfill the following requirements:

(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 non-availability of foreign students, the vacancies will 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
(Unit-A) and five years Bachelor Degree of Architecture programmes (Unit-B) are as follows:

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 Engineering (AE) 50
6 A Naval Architecture and Marine Engineering (NAME) 40
7 Biomedical Engineering (BME) 40
8 Nuclear Science and Engineering (NSE) 40
9 Environmental, Water Resources and Coastal Engineering (EWCE) 60
10 Industrial and Production Engineering (IPE) 50
11 Petroleum and Mining Engineering (PME) 25
12 B | Architecture (Arch) 25

Total 570

The total number is 570. In general, about 50% seats will be allocated to military officers.
However, in case of the requirement of military students 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 test. Admission test will be conducted on the basis of the
syllabus of Mathematics, Physics, Chemistry and English 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 Final 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 be judged on 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
check-up at MIST medical centre. They will have to produce 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 fitness of candidates for admission in MIST.

Students Withdrawal Policy
1.7.1  For Poor Academic 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 terms). It is 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. Students failing in any course/subject will have to clear/pass the said course/subject 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 be B+ as per
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 to missing 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, subject to the approval of Academic Council of MIST. Students
may retain sessional courses of that term if applies and approved by Academic council.
"VW’ as grading of each course to be reflected in concerned tabulation sheet, grade sheet
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and transcript. However, he/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) and Architecture (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 to complete the whole undergraduate
program within 06 (six) academic years (for Architecture 07 academic years) from the
date of registration.

g. All other terms and condition 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 policy 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 another student’s script/ report /paper.

(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/withdraw any student for
approaching directly or indirectly in any form to influence a teacher or MIST authority for
grades.

c. Other Indiscipline Behaviors.Academic Council may withdraw/expel any student on
disciplinary ground if any form of indiscipline or unruly behavior is seen in him/her which
may disrupt the academic environment/programme or is considered detrimental to MIST’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 case of withdrawal/expulsion, the matter will be referred to the Academic
Council, MIST for post-facto approval.

1.7.3 Withdrawal on Own Accord.

a. Permanent Withdrawal. A student who has already completed some courses and has
not performed satisfactorily may 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) academic years (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
2017-18. 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 consistent workload
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 course coordinator 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 students’ performance.
e. Promotion of student-teacher interaction and contact.

2.3 Beside the professional 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 humanities and social sciences.

2.4 The first two years of bachelor’s degree programs generally consist of courses on basic
engineering, general science and humanities subjects; while the third and subsequent years focus
on specific disciplines.

Number of Terms in a Year

2.5 There will be two terms Spring Term (Jan-Jun) and Fall Term (Jul-Dec) 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 before Mid Term 7 weeks
2. |Mid Term Vacation 1 week
3. |Classes after Mid Term 7 weeks
4. |Makeup Classes and Preparatory leave 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 undergraduate 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 three-digit number having the following interpretation:



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 usually identifies 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 Circuits |

Course Title
Odd digit designates a theoretical course
Reserved for departmental use
Signifies 1% Year/ 1* Level course
> Department identification code

EECE 102 Electrical Circuits and Simulation Laboratory |

Course Title

Even digit designates a sessional course
Reserved for departmental use
Signifies 1 Year/ 1* Level course
Department identification code

Vv

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 students. The amount 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 Courses: In each discipline, a number of courses are identified as core courses,
which form the nucleus of the respective bachelor’s degree program. A student has to
complete all the designated core courses of his/her discipline.

b. Prerequisite Courses: Some of the core courses are identified as prerequisite courses for
a specific subject.

c. Optional Courses: Apart 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 Undergraduate 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 assessment of students’ performance. Depending on
the strength of registered students (i.e. on the number of students) enrolled for the course, the
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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 encourages students to come in close contact with the teachers.
For promotion of a high level of teacher-student 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 encouraged 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 group of students by the BUGS of the concerned
department. The adviser advises each student about the courses to be taken in each term by
discussing the academic program of that particular term with the student.

2.16 However, it is also the student’s responsibility to keep regular contact with his/her adviser
who will review and eventually approve the student’s specific plan of study and monitor
subsequent progress of the student.

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

Course Registration

2.18 Any student who uses classroom, laboratory facilities or faculty-time 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 Registration Procedure. At the commencement 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 advance by the Registrar’s Office. Counseling and
advising are accomplished 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, department-wise enrollment/admission is mandatory prior to
registration. 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 to the MIST 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 student is allowed to register in a particular course subject to the class capacity
constraints and satisfaction of pre-requisite courses. However, even if a student fails in a
pre-requisite course in any term, the concerned department (BUGS) may allow him/her to
register for a course which depends upon the pre- requisite course provided that his/her
attendance and performance in the continuous assessment of the mentioned pre- requisite
course is found to be satisfactory.

2.21 Reqistration Deadline. Each student must 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 to 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 enrollment prior to
the last date of registration.




2.22 Penalty for Late Registration. 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 late registration 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 student must enroll
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 permit with the 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 Register 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 two weeks 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 Supplementary-1 and Supplementary-Il1 Examination.

2.26 Any student willing to add or drop courses has to fill up a Course Adjustment Form. This
also has to be done in consultation with and under the guidance of the student’s respective
adviser. The original copy of the Course Adjustment Form has to be submitted to the Registrar’s
Office, where the 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 Adjustment
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 degree awarding department 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 Medical Officer 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, homework assignment, midterm examination and a
term final examination. The assessments for sessional courses are made by evaluating
performance of the student at work during the class, viva- voce during laboratory hours and
quizzes. Besides that, at the end there will be a final lab test. Each course has a certain number
of credits, which describes its corresponding weightages. A student’s performance is measured
by the number of credits completed satisfactorily and by the weighted average of the grade
points earned. 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% B 3.00
55% to below 60% B- 2.75
50% to below 55% C+ 2.50
45% to below 50% C 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 Continuation
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 and mid-term
assessment. These 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) hours. The 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%
Class Test/Assignment 20%
Mid-Term Assessment (Exam/Project) 10%
Final Examination (Section A and B) 60%
Total 100%
Basis of awarding marks for Class Attendance will be as follows:
Attendance Marks
90% and above 100%
85% to less than 90% 90%
80% to less than 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 from mid-term assessment or
class tests. Course teacher has to inform the student at the beginning of the terms.

b. Course teacher of a particular course has to inform the department whether he/she
wants to assess mid-term through exam or project within first two weeks of beginning of a
term. The duration of mid-term examination should not be more than 50 minutes which
has to be conducted in between 6" to 9™ week of a semester. If mid-term assessment is
done through project, then there should be project report and presentation.



c. The weightage 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 courses and (n-1) shall be
considered for grading where n is the number 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 test marks 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 applicable)
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 laboratory/ sessional/
practical subjects will be 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 basis of the followings:

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

Collegiate and Non-collegiate

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 as non-collegiate in that subject. The
non-collegiate student(s) may be allowed to appear at the 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 dis-collegiate and will not be allowed to appear at the examination and
treated as fail. But in a 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 points obtained of all the
courses passed/completed by a student. For example, if a student passes/completes n courses in a
term having credits of C1, C2, ..., Cn and his grade points in these courses are G1, G2, ...., Gn,
respectively, then

GPA= Grade points earned in the semester
Credits completed in the semester
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_ Summation of (Credit hours in a course * Grade point earned in that course)
B Total number of credit hours completed

:(i"zld* Gi) i”zlu

2.35 The Cumulative Grade Point Average (CGPA) is the weighted average of the 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:(ZTCi * GPAi) S TCi
i=1 i=1

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
EECE-163 3.00 A 3.75 11.25
EECE-164 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
CSE-101 3.00 A 3.75 11.25
CSE-103 3.00 A- 3.50 10.50
CSE-104 15 B+ 3.25 4.875

Total 21.75 78.00
GPA= 1899 _3.59

Suppose a student has completed four terms and obtained the following GPA:

Earned Credit Hours Earned GPA . .
Level | Term Toi GPAI TCi*GPAI
1 | 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
CGPA= % ~3.39

Impacts of Grade Earned

2.36 The courses in which a student has earned a ‘D’ or a higher grade will be counted
as credits earned by him/her. Any course in which a student has obtained an ‘F’ grade will not
be counted towards his/her earned credits or GPA calculation. However, the ‘F’ grade will
remain permanently on the Grade Sheet and the Transcript.

2.37 A student who obtains an ‘F’ grade in a core course will have to repeat that particular
course. However, if a student gets an ‘F’ in an optional course, he/she may choose to repeat that
course or take a substitute course if available. When a student will repeat a course in which
he/she has previously obtained an ‘F’, he/she will not be eligible to get a grade better than ‘B+’
in that repeated course.

2.38 If a student obtains a grade lower than ‘B+’ in a particular course he/she will be allowed to
repeat the course only once for the purpose of grade improvement. However, he/she will not be
eligible to get a grade better than ‘B+’ for an improvement course.
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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.

2.40 If a student obtains a ‘B+’ or a better grade in any course he/she will not be allowed to
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. The following classification applies to all the students:

Level Credit Hours Earned
Engineering/URP Architecture
Level 1 0.0t0 36.0 0.0to0 34.0
Level 2 More than 36.0 to 72.0 More than 34.0 to 72.0
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 passed all the 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 not 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 students who have 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. However, he will also be required to register for backlog
courses as prescribed by the adviser.

2.43 Definition of Graduating Student. Graduating students are those students who will have
< 24 credit hours for completing the degree requirement.

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 which is the grade 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 (CGPA) for all work attempted is 2.20 or higher. Students who regularly
maintain a term GPA of 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 requirements 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

2.47 Minimum credit hour requirements for the award of bachelor’s degree in engineering (BSc
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Engg) and architecture (B. Arch) will be decided by the respective department (BUGS).
However, the syllabus of all BSc engineering program must be of minimum 157 credit hours or
more, and for architecture program minimum 189 credit hours or more. A student must earn
minimum credit hour set in the syllabus by the concerned department for qualifying Bachelor’s
Degree. The minimum CGPA requirement for obtaining a Bachelor’s degree in engineering and
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 credits in engineering and 18 such
additional credits in architecture beyond respective credit-hour requirements for Bachelor’s
degree during his/her entire period of study.

Application for Graduation and Award of Deqgree

2.49 A student who has fulfilled all the academic requirements for Bachelor’s degree will have
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 Bachelor’s Degree

2.50 A student must complete his studies within a maximum period of six years for engineering
and seven years for architecture bachelor’s degree.

Attendance, Conduct and Discipline

2.51 MIST has strict rules regarding the issues of attendance in 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 one is required 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 of student organization or political party, club, society etc., other than those set up by
MIST authority in order to enhance student’s physical, intellectual, moral and ethical
development. Zero tolerance in regards of sexual abuse and harassment in any forms and drug
abuse and addiction are strictly observed in the campus.

Teacher-Student Interaction

2.54 The academic system in MIST encourages students to come in close contact with the
teachers. For promotion of high level of teacher-student’s interaction, a course coordinator (CC)
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 academic
matters. Heads of the departments, Director of Administration, Director of Students Welfare
(DSW), Dean and Commandant address the students at some intervals. More so, monthly
Commandant’s Parade is organized in MIST where all faculty members, staff and students are
formed up, thereby increasing teacher-student 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 Final Examination will result in an ‘F’ grade in the corresponding course. A student who
has been absent for short periods, up to a maximum of three weeks due to illness, should
approach the course teacher(s) or the course coordinator(s) for make-up quizzes or assignments
immediately upon return to classes. Such request has to be supported by medical certificate from
competent authority (e.g. CMH/MIST Medical Officer).

Recognition of Performance

2.56 As recognition of performance and ensure continued studies MIST 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-I is
defined as provision of giving exam in the first week of Spring Term (Jan-Jun)/Fall Term
(Jul-Dec) end break and Supplementary-I1 in the first week of Fall Term (Jul-Dec)/ Spring
Term (Jan-Jun) end break, respectively. Students will be allowed to register for a
maximum of two theory courses (Failed/ Improvement) in Supplementary-1 and maximum
of one theory course (Failed/ Improvement) in Supplementary-II.

c. Improvement Examination: It will be taken during Supplementary-1 and
Supplementary-11 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 Supplementary-I and one subject in Supplementary-11)
and maximum 6 subjects in the whole academic duration. If a student obtains a grade
lower than ‘B+’ in a course, he/she will be allowed to repeat the course only once for
grade improvement. However, he/she will not be eligible to get a grade better than ‘B+’
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 examination, shall be
reflected in the transcript.

Rules of Different Examinations

2.58

2.59

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 paying registration, 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, one has 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 fees 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 the 18-20th week of the term as per
approved Academic Calendar.

Supplementary Examination. Following rules to be followed:

a. Supplementary-I is defined as provision of giving exam in the first week of Spring
Term (Jan-Jun) /Fall Term (Jul-Dec) end break and Supplementary-II in the first week of
Fall Term (Jul-Dec) / Spring Term (Jan-Jun) end break, respectively.

b. Students will be allowed to register for a maximum of two theory courses (Failed/
Improvement) in Supplementary-I and maximum of one theory course (Failed/
Improvement) in Supplementary-I11.

c. No class will be conducted.

d. 40% marks will be considered from the previous exams.

e. Maximum grading in Supplementary Exam will be ‘B+’.

f. No Sessional Exam will be conducted.

g. Examination will be taken on 60% 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.

J. If anyone fails in the Laboratory/ Sessional course, that 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 Supplementary-1 Exam to be done within 5th week after completion of
fall Term (Jul-Dec) and registration of Supplementary-11 Exam to be done within the mid-
term break of Spring Term (Jan-Jun), 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 Supplementary-I and 1l examinations.
b. For Improvement Examination, registration is to be done during the registration of
Supplementary-1 and Supplementary-Il1 Examinations by paying all the fees.
c. Question Setting, Moderation and Result Publication to be done with courses of
Supplementary-1 and Supplementary-Il1 Examinations.
d. Any student gets a grading below ‘B+’ and desires to improve that course, he will be
allowed to appear the Improvement Examination for that particular course.
e. Highest grade of Improvement Examination will be ‘B+’.
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 Supplementary-I
and one course at Supplementary-11).

Irreqular Graduation

2.61 If any graduating 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
Examinations and that student will be allowed to apply for provisional certificate.

Minimum Earned Credit and CGPA Requirement for Obtaining Degree

2.62 The requirements for award of engineering degree are as follows:
a. Completion of the courses for the minimum required 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.

Consequences of Failing in Sessional Courses

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

Withdrawal for Poor Performance

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 CGPA of 2.20 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
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the CGPA to 2.20 in the next level will lead to his withdrawal from the Program. A student failing to
maintain a CGPA of 2.20 at the end of the level-4 shall be allowed to repeat courses of the
level-4 in which he earned ‘C’ grades or below. This opportunity will be given only once. Such a
student failing to raise CGPA to 2.2 after repeating the courses will be withdrawn from the Program
(For further detail ‘MIST Withdrawal Policy’ may be consulted).

2.65 Voluntary withdrawal for Sickness. In case of sickness which leads to missing of more than
40% class or miss term final examination (supported by requisite medical documents), 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.
“VW’ as grading of each course to be reflected in concerned tabulation sheet, grade sheet and transcript.

2.66 Class Tests. Class 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 days of holding the
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 which plays 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. Since then 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.

2.68 SUMMARY OF MIST EXAMINATION POLICY-2020

I Number of . I . .
Serial Examination Session Theo Maximum|Assessment| Examination Courses Registration
Type Coursrgs Grading | Percentage| Schedule Schedule
Spring Term (Jan-
1 Regular Jun) and Fall Term Maximum A+
(Jul-Dec) 6 Theor Assessment Regular Reaular Reaular
Spring Term (Jan- Courseg on 100% Examination 9 g
2 Retake Jun) and Fall Term B+
(Jul-Dec)
1st week of Sth week
, . Spring Term (.Dourse.s of aftgr
3 Supplementary-l | Spring Term (Jan- | Maximum B+ Assessment (Jan-Jun)/ Fall immediate | completion of
(Fail/lmprovement) Jun) 2 Theory on 60% past terms| Fall Term
Term (Jul-Dec) | ", .
included | (Previous
End Break
Year)
1stweek of Fall |Courses of| Mid-Term
Supplementary-I| Maximum Assessment Term (Jul-Dec) | immediate| Break of
4 (Faillmprovement) Fall Term (Jul-Dec) 1 Theor B+ on 60% Spring Term | past terms | Spring (Jan-
P y ® | (Jan-Jun) 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 register maximum 6 (six) theory courses for improvement in his whole
academic period.
d. Supplementary-1 Exam to be considered as part of previous Academic Year.
e. Student appearing in Supplementary-I shall 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. Consequently, Electrical, 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 power
systems, power electronics, 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 generation of electrical
engineers is encouraged to undertake research and development activities in the above areas and
this department is committed to the study and analysis of fundamental as well as applied
problems. Problems of military and national importance have 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 the following 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 domestic and 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 communication
engineering.
d. To conduct collaboration and research activities with national and international
academia and industry.

3.3  Program Educational Objectives (PEQOS):

No PEO Statement
PEO-1 | Provide graduates mathematical, scientific and engineering fundamentals and
advanced knowledge of understanding in the sector of electrical, electronic
and communication engineering including analysis techniques, design,
developments and implementation methodologies.
PEO-2 | Integrate technical and communicative knowledge with professional and
industry based education to build up successful professional careers in
industry, government and academia.
PEO-3 | Expose graduates problem solving skills and research based education for life-
long learning to adapt the innovation and changes.
PEO-4 | Make the graduates capable of working in the broader area of technology
having the capability and responsibility of leadership and teamwork.
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No PEO Statement
PEO-5 | Enable the graduates to establish and run sustainable business enterprises
along diverse career paths by creating, selecting, applying appropriate and
modern technologies and tools.
PEO-6 | Contribute the educational, cultural, social, technological and economic develop-
ment of society through the ethical application of their knowledge and skills.

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 Program 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 solutions: Design solutions 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 investigations of complex problems using research-based
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 apply 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 society: Apply reasoning informed by contextual knowledge 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 evaluate 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 norms 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 multi-disciplinary settings.
10.  Communication: Communicate effectively on complex engineering activities with
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 finance: Demonstrate knowledge and understanding of
engineering management principles and economic decision-making and apply these to
one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.
12.  Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.

In addition to incorporating the above-listed 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 (P1 — P7) and Complex Engineering Activities
(Al - A5) that should be addressed in the program are given in Tables 3.2 and 3.3, respectively.
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Table 3.1: Knowledge Profile (KP)

No Attribute

K1 |A systematic, theory-based understanding of the natural sciences applicable to the
discipline

K2 | Conceptually based mathematics, numerical analysis, statistics and the formal aspects of
computer and information science to support analysis and modeling applicable to the
discipline

K3 | A systematic, theory-based formulation of engineering fundamentals required in the
engineering discipline

K4 |Engineering specialist knowledge that provides theoretical frameworks and bodies of
knowledge for the accepted practice areas in the engineering discipline; much is at the
forefront of the discipline

K5 | Knowledge that supports engineering design in a practice area

K6 |Knowledge of engineering practice (technology) in the practice areas in the engineering
discipline

K7 |Comprehension of the role of engineering in society and identified issues in engineering
practice in the discipline: ethics and the engineer’s professional responsibility to public
safety; the impacts of engineering activity; economic, social, cultural, environmental and
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 Problems have characteristic P1 and

Attribute some or all of P2 to P7:

Depth of knowledge required | P1: Cannot be resolved without in-depth engineering knowledge

at the level of one or more of K3, K4, K5, K6 or K8 which
allows a fundamentals-based, first principles analytical approach

Range of conflicting P2: Involve wide-ranging or conflicting technical, engineering

requirements and other issues

Depth of analysis required P3: Have no obvious solution and require abstract thinking,
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 and codes

of practice for professional engineering

Extent of stakeholder P6: Involve diverse groups of stakeholders with widely varying
involvement and conflicting needs

requirements

Interdependence P7: Are high level problems including many component parts or

sub-problems

Table 3.3: Range of Complex Engineering Activities (CA)

Complex activities means (engineering) activities or projects that

Altribute have some or all of the following characteristics:

Range of resources Al: Involve the use of diverse resources (and for this purpose
resources include people, money, equipment, materials, information
and technologies)

Level of interaction A2: Require resolution of significant problems arising from
interactions between wide-ranging or conflicting technical,
engineering or other issues

Innovation A3: Involve creative use of engineering principles and research

based knowledge in novel ways

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

Familiarity A5: Can extend beyond previous experiences by applying principles-

based approaches
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Table 3.4: Bloom’s Taxonomy Domain

Cognitive Domain Psychomotor Domain Affective Domain

Cl | Remembering | P1 | Perception Al | Receive

C2 | Understanding | P2 | Set A2 | Respond

C3 | Applying P3 | Guided Response 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, electronic and communication
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.

c. Learn independently, be self-aware and self-manage 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 responsibility.

3.6 Curriculum/ Skill mapping:

Engineering
Knowledge

Design and Identify, formulate and
development solution | analyze engineering

for complex D problems
engineering problems

A\ 4

Application of
Conduct investigation engineering problems
to provide valid - for problem solving
conclusions

\ 4

A 4
Development and use of modern
engineering tools and design method

Achieve lifelong learning in the field of
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 Department of Electrical, Electronic and Communication Engineering (EECE) is
given below:

Level/ Basic Engineering Courses | Elective
Term Hum Math Science [gept gNon-Dept Courses Total
L-1T-I 2.0+0 3.0 6.0+3.0 3.0+1.5 - - 18.5
L-1T-11 | 2.0+1.5 3.0 3.0 3.0+1.5 3.0+1.5 - 18.5
L-2T-1 | 2.0+15 3.0 - 6.0+3.0 3.0+1.5 - 20.0
L-2 T-II 2.0 3.0 - 9.0+5.0 - - 19.0
L-3T-I 2.0 - - 15.0+4.5 - - 215
L-3T-II 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-II 4.0 - - 3.0+3.0 - 9.0+15 | 205
% 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 | Sessional | Theor Sessional Total .
Level/Term Contaé Contact Credi¥ Credit Contact Total Credit
Hours Hours Hours Hours Hours Hours
L-1T-1 14 9 14 4.5 23.0 18.5
L-1T-1 14 9 14 4.5 23.0 18.5
L-2 T-1 14 12 14 6 26.0 20.0
L-2 T-11 14 10 14 5 24.0 19.0
L-3 T-I 17 9 17 45 26.0 21.5
L-3 T-I1 12 17 12 9 29.0 21.0
L-4 T-1 15 12 15 6 27.0 21.0
L-4 T-11 16 9 16 45 25.0 20.5
Total 116.0 87.0 116.0 44.0 203.0 160.0

4.3 Final Year Designh and Research Project

Final year design 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 12.0 contact hours. Topic and
supervisor selection of final year design and research project must be finalized within level-3,
Term-I11.

21



4.4

Term-wise Distribution of Courses

LEVEL 1, TERM-I

Course No Course Name Typeof | Contact Credits
Course hours

EECE 101 |Electrical Circuits | Theory 3.0 3.0
PHY 101  |Waves & Oscillation, Optics and Modern Physics | 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 2.0 2.0
Subtotal (Theory), 14.0 14.0
EECE 102 |Electrical Circuits and Simulation Laboratory I | Sessional 3.0 1.5
PHY 102  |Physics Sessional Sessional 3.0 1.5
CHEM 102 |Chemistry Sessional Sessional 3.0 1.5
Subtotal (Sessional)] 9.0 4.5

Total = Contact hours: 23.0; Credits: 18.5

LEVEL 1, TERM-II

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 Il | Sessional 3.0 1.5
CSE 110 Computer Programming Laboratory Sessional 3.0 1.5
LANG 102 |Communicative English | Sessional 3.0 1.5
Subtotal (Sessional)| 9.0 4.5

Total = Contact hours: 23.0; Credits: 18.5

LEVEL 2, TERM-I

Course No Course Name Type of | Contact Credits
Course hours
EECE 201 |Electronics-I Theory 3.0 3.0
EECE 203 |Electrical Machines-1/ Energy Conversion-I Theory 3.0 3.0
ME 283 Fundamentals of Mechanical Engineering Theory 3.0 3.0
MATH 205 | Differential Equation, Laplace Transform and Theory 3.0 3.0
Fourier Transform
GEE 201 |Fundamentals of Economics Theory 2.0 2.0
Subtotal (Theory)| 14.0 14.0
EECE 202 |Electronics Circuit and Simulation Laboratory I | Sessional 3.0 1.5
EECE 212 |Numerical Technique Laboratory Sessional 3.0 1.5
ME 284 Fundamentals of Mechanical Engineering Sessional 3.0 1.5
Laboratory
LANG 202 |Communicative English 11 Sessional 3.0 1.5
Subtotal (Sessional)]  12.0 6.0

Total = Contact hours: 26.0; Credits: 20.0
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LEVEL 2, TERM-II

Course No Course Name Type of | Contact Credits
course | hours
EECE 205 |Electrical Machines-11/ Energy Conversion-I11 Theory 3.0 3.0
EECE 207 |Electronics Il Theory 3.0 3.0
EECE 217 |Engineering Electromagnetics Theory 3.0 3.0
MATH 213 |Complex Variable, Harmonic Function and 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 1.5
Conversion Laboratory
EECE 208 |Electronics Circuit and Simulation Laboratory |Sessional 3.0 1.5
1
EECE 222 |Electrical Service Design and CAD Laboratory |Sessional 4.0 2.0
Subtotal (Sessional)| 10.0 5.0
Total = Contact hours: 24.0; Credits: 19.0

LEVEL 3, TERM-I

Course No Course Name Type of | Contact Credits
course hours
EECE 301 |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 Properties of Material 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 Sessional 3.0 1.5
EECE 306 |Power System | Laboratory Sessional 3.0 1.5
EECE 314 |Electrical Measurement, Instrumentation and | Sessional 3.0 1.5
Sensors Laboratory
Subtotal (Sessional)] 9.0 4.5

Total = Contact hours : 26.0 ; Credits : 21.5

LEVEL 3, TERM-II

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 I Laboratory Sessional 3.0 1.5
CSE 372 Microprocessors and Interfacing Laboratory | Sessional 3.0 1.5
EECE 330 |Industrial Training Sessional 1.0 1.0
Subtotal (Sessional)| 16.0+1.0 9.0
(6weeks) '

Total = Contact hours : 29.0; Credits : 21.0
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4.5

EECE 330 (Industrial Training/attachment) will be conducted at any convenient time after
the term end exam of Fall Term (Jul-Dec) for a duration of 6 weeks as applicable or
decided by the department.

LEVEL 4, TERM-I

Course No Course Name Typeof | 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 Electronics 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 Project 6.0 3.0
EECE 402 |Control System | Laboratory Sessional 3.0 1.5
EECE 474 |Power Electronics Laboratory Sessional 3.0 1.5
Subtotal (Sessional)] 12.0 6.0

Total = Contact hours : 27.0; Credit hours : 21.0

LEVEL 4 TERM-II

Course No Course Name Typeof | Contact Credits
course hours

EECE 409 |Communication Theory 1l Theory 3.0 3.0
GEEM 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 Ill 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 (Sessional) 9.0 4.5

Total = Contact hours : 25.0 ; Credits : 20.5

List of Elective Courses

Power

Ser. | Course Course Name Level Contact | Credit

No. Code Hour Hour

1 EECE 471 | Power System Il 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 4-11 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 4-11 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 4-1/ 4-11 3.0 3.0

9 EECE 485 | Electrical Machines Il / Energy 4-1/ 4-11 3.0 3.0

Conversion 111

Electronics

Ser. Ccc:)ggze Course Name Level Cﬂgha:t CI:_|r§S|rt
1 EECE 451 |Processing and Fabrication Technology 4-1/4-11) 3.0 3.0
2 EECE 453 |Analog Integrated Circuits 4-1/4-11) 3.0 3.0
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Compound Semiconductor and Hetero-
3 EECE 455 junction Devices 4-1/4-11) 3.0 3.0
4 EECE 457 |VLSI I 4-1/4-11) 3.0 3.0
5 EECE 458 |VLSI Il Laboratory 4-11 3.0 15
6 EECE 459 |Optoelectronics 4-1/4-111 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 Nano-scale Devices 4-1/ 4-11 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 | Satellite Communication 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 |Control System Il 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 Underwater Engineering 4-11 3.00 1.50
10 |EECE 492 Laboratory
11 |EECE 493 |Electronic Warfare 4-1/ 4-11 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 Laboratory 4-11 3.00 1.50
17 | CSE 491 Introduction to Embedded Systems 4-1/ 4-11 3.00 3.00
18 |CSE 492 Introduction to Embedded Systems 4-11 3.00 1.50

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-I (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 principles of
electrical circuits focused with a heavy laboratory component for the freshmen and sophomores
of electrical engineering discipline. This understanding will in-turn enhance the students’ skill
that are important part of design process at a later stage. Therefore, this first course of electrical
circuit is targeted to cover the laws, technics and theorems of dc electrical circuits those are
essential for the students to develop appropriate problem solving strategy related to
simplification of complex dc electrical circuits. In addition to linear circuits, a modest exposure
to first and second order dc circuits along with their transient and steady state response has also
been focused. This course is the foundation on which most other courses in the electrical
engineering curriculum rest.

OBJECTIVE

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

2. To impart knowledge of basic circuit laws such as Ohm’s Law and Kirchhoff’s Laws and
make students proficient in solving simplified linear circuits using circuit analysis techniques
such as Nodal and Mesh analysis.

3. To develop students’ skills of simplifying large scale linear networks into simplified circuits
using basic circuit theorems such as Thevenin’s Theorem and Norton’s Theorem.

4. To make students adept in steady state and transient analysis of first-order circuits and
provide them with a brief exposure to second-order series and parallel RLC circuits.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cplcal kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be proficient enough to apply
basic circuit laws and conclude
CO1 |which is the most effective PO1 C5 1,2 T, F
analysis technic to analyze and
solve a simplified linear circuit

Be skilled enough to apply basic
circuit theorems to reorganize a
large-scale  linear  electrical
network into a simplified circuit
and evaluate the total power
being consumed by any DC load

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

Be able to analyze first-order and
second-order circuits both in

co3 |Presence and absence of DC PO1 c5 1 23 T, Mid Term
sources and evaluate the Exam, F
transient and steady-state
response of the circuits.
Be able to design and create

cos application-specific  linear/first- PO3 c6 1 5 ASG

order/second-order circuits in
order to solve a real life problem.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Basic Concepts: Charge and Current, VVoltage, Power and Energy, Circuit Elements, Real Life
Applications of These Basic Concepts, Relevant Practice Problems

Basic Circuit Laws: Ohm's Law; Nodes, Branches and Loops; Kirchhoff's Laws, Series
Resistors and Voltage Division, Parallel Resistors and Current Division, Wye-Delta
Transformations, Real Life Applications based on Circuit Laws, Relevant Practice Problems
Methods of Circuit Analysis: Nodal Analysis, Nodal Analysis in Circuits with Supernodes,
Mesh Analysis, Mesh Analysis in Circuits with Supermesh, Nodal and Mesh Analysis with
Inspection, Real life Applications based on Circuit Analysis Technics, Practice Problems

Circuit Theorems: Linearity Property, Superposition Theorem, Source Transformation
Theorem, Thevenin's Theorem, Norton's Theorem, Maximum Power Transfer Theorem, Real
life Applications based on Circuit Theorems, Relevant Practice Problems

Capacitors and Inductors: Electrical Properties of Capacitors, Series and Parallel Capacitors,
Electrical Properties of Inductors, Series and Parallel Inductors, Relevant Practice Problems
First-Order Circuits: Source-Free RC Circuits, Source-Free RL Circuits, Singularity Functions,
Step Response of an RC Circuit, Step Response of an RL Circuit, Real life Applications based
on First-Order Circuits, Relevant Practice Problems

Introduction to Second-Order Circuits: Source-Free Series RLC Circuits, Source-Free
Parallel RLC Circuits, Step Response of a Series RLC Circuit, Step Response of a Parallel RLC
Circuit, Real life Applications based on Second-Order Circuits.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
123456789 [10]11] 12

No. Course Outcome

Be proficient enough to
apply basic circuit laws and
conclude which is the most
Co1 ) X . 2
effective analysis technic to
analyze and solve a

simplified linear circuit

Be skilled enough to apply
basic circuit theorems to
reorganize a large-scale
linear electrical network into
CO2 |a simplified circuit and | 2
evaluate the total power
being consumed by any DC
load connected to the
network.
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Be able to analyze first-order
and second-order circuits
both in presence and absence
of DC sources and evaluate
the transient and steady-state
response of the circuits.

CO3

Be able to design and create
application-specific linear /
CO4 | first-order / second-order 2
circuits in order to solve a
real life problem.

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Basic Concepts

Class 1 | Charge and Current, VVoltage, Power 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, Branches and Loops; Kirchhoff's Laws

Series Resistors and Voltage Division, Parallel Resistors and Current

Class 5 Division, Wye-Delta Transformations CT-1
Class 6 Relevant Practice Problems and Real Life Applications based on Circuit
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
Week 4 Methods of Circuit Analysis
Class 10 | Practice Problems Relevant to Mesh Analysis
Class 11 | Nodal and Mesh Analysis with Inspection
Class 12 | Real Life Applications based on Circuit Analysis Technics CT-2

Week 5 Circuit Theorems

Class 13 | Linearity Property and Practice Problems Relevant to Linearity Property

Class 14 | Superposition Theorem
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Class 15 | Practice Problems Relevant to Superposition Theorem
Week 6 Circuit Theorems
Class 16 | Thevenin's Theorem
Class 17 | Practice Problems Relevant to Thevenin’s Theorem
Class 18 | Norton's Theorem
Week 7 Circuit Theorems
Class 19 | Practice Problems Relevant to Norton’s Theorem
Maximum Power Transfer Theorem and Practice Problems Relevant to
Class 20 ,
Norton’s 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 Functions
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 Circuits
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 | Source-Free Parallel RLC Circuits
Week 14 Introduction to Second-Order Circuits
Class 40 | Practice Problems Relevant to Source Free 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 Bloom’s Taxonomy
Co1 C5
_ C'asls ;eSt 20% CO2 C6
2ont|nuoust CO3 c5
S?igf,;:)e” Assignment 5% CO4 C6
Attendance 5% - -
Mid term 10% COo3 C5
Cco1 C5
Final Exam 60% CO2 C6
COo3 C5
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CO4 C6

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Text Books:

1. Fundamentals of Electrical Circuits -- Charles K. Alexander and Matthew N.O. Sadiku
Reference Books:

1. Introductory Circuit Analysis (10th Edition) - Robert Boylestad

2. Electric Circuits (9" 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 Laboratory -I
Level-1, Term-I (Spring)

COURSE INFORMATION

Course Code |: EECE 102 Contact Hours |: 3.00
Course Title |: Electrical Circuits and Simulation Laboratory -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 applications to
solve advanced problems at all aspects of human life. Therefore the first laboratory course of
electrical engineering discipline aims to train students to employ basic understanding of
electrical knowledge in solving real life engineering problems both at hardware and software
domain. Designed for freshman students, experiments of this laboratory course will enable them
to construct beginner-level circuits with understanding of established circuit laws, theorems and
parametric applications along with introducing them to transient and steady state DC analysis.
The basic understanding developed from these experiments will further enable them to analyse
more complex electrical networks in future and design their own energy-efficient circuits
adapting to specific optimized requirements.

OBJECTIVE

1. To enable the students to apply the basic circuit laws and techniques of electrical circuit
analysis into real-life electrical problems.

2. To make students proficient in working with basic circuit simulation software (e.g.
PSpice/Multisim) for analyzing electrical circuits and numerical software (e.g. MATLAB) for
solving electrical circuits.

3. To develop student’s skill of applying basic circuit theorems to simplify complex electrical
network and ensuring efficient operation.

4. To impart into students the quality of optimizing circuit characteristics by sweeping both
independent and dependent circuit parameters using simulating tools.

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

COURSE OUTCOMES & GENERIC SKILLS
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Corresponding| Bloom’s cp | ca | kp Assessment

No. Course Outcome PO Taxonomy Methods

Be able to construct electrical
circuits using different types of
COL1 |active and passive components and PO9 P5 1 R,Q,T
follow safe electrical practices
during experimentation.

Being adept in applying basic laws
and techniques to design and solve
real life electrical problems
adapting to the  specified
requirements using both
simulating tools and hardware.

CO2 PO5 C3,P7 |12 6 RQ, T

Being capable of applying basic
circuit theorems to analyse large
scale complex networks by,
simplifying them and design
efficient  circuit  configuration
adapting to the  specified
requirements using both
simulating tools and hardware.

CO3 PO5 C4,P7 |12 6 RQ,T

Be able to practically design
transient and steady state dc circuit
parameters in order to achieve
optimized circuit operation.

CO4 PO5 P7 1 6 R,Q,T

(CP- Complex Problems, CA-Complex Acti ities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Learning Outcome
1/2] 3 |4|5]|6[7[8]|]9[10]11]12

Be able to construct electrical
circuits using different types of
CO1 |active and passive components 3
and follow safe electrical
practices during experimentation.

Be able to apply basic laws and
techniques to design and solve
real life electrical problems
adapting to the specified
requirements using both
simulating tools and hardware.

CO2

Being capable of applying basic
circuit theorems to analyse large
scale complex networks by
CO3 |[simplifying them and design 2
efficient circuit configuration
adapting to the specified
requirements using both
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simulating tools and hardware.

Be able to practically design
transient and steady state dc circuit

CO4 . . 2
parameters in order to achieve
optimized circuit operation.
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 7
Experiment 14
Self-Directed Learning
Preparation of Lab Reports 7
Preparation of Lab-test 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 practical experiments and discussion, Co-operative and Collaborative
Method, Design Based Method

COURSE SCHEDULE

Introduction to Safe Electrical Practices and Construction, Operation and
Week 1  |Simulation of Simple Electrical Circuits using Hardware implementation and
PSPICE/ Multisim (Remarks: Must Do)

Application and Implication of Basic Circuit Laws and Techniques in Real Life
Week 2 |Engineering Problems using Hardware implementation and PSPICE/ Multisim/
MATLAB (Remarks: Must Do)

Application of Superposition Theorem in Real Life Electrical Problems using

Week 3 Hardware implementation and PSPICE/Multisim/ MATLAB (Remarks: Must Do)

Application of Basic Circuit Theorems in Circuit Simplification and Achieving
Week 4 |Efficient Operation using Hardware implementation and
PSPICE/Multisim/MATLAB (Remarks: Must Do)

Week 5 |Review

Week 6 |Lab Test-1

Analysing Circuits with Dependent Sources using PSPICE/Multisim (Remarks:

Week 7 Must Do)

Application of Circuit Parameter Sweeping for Achieving Optimization (Remarks:
Week 8

Should Do)

Week 9 Application of Transient and steady state DC Systems for Solving Real Life
Engineering Problems using PSPICE/Multisim/ MATLAB (Remarks: Should Do)

Week 10 |Review

Week 11 |Lab Test-2

Week 12 |Lab Quiz

Week 13 |Presentation on Assigned Problems

Week 14 |Project Demonstration
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ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy
CO1 P5
Lab
CO2 C3,P7
participation 30% :
. and Report CO3 C4, P7
Contnis °1
t (40%) CO1 P5
Labtest-1 CO2 C3,P7
0
Labtest-2 40% COo3 C4, P7
CO4 P7
CO1 P5
. CO2 C3,P7
0 ]
Lab Quiz 30% CO3 C4 P7
CO4 P7
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Text Books:

1. Fundamentals of Electrical Circuits —Alexander & Sadiku (4™ Edition)
Reference Books:

1. Introductory Circuit 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 11
Level-1, Term-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 105 Lecture Contact Hours |: 3.00
Course Title : Electrical Circuits 11 Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 101 Course Code: MATH 101 Course Code: MATH 105

Course Title: Electrical ~ Course Title: Differential and Course Title: Vector analysis,
Circuits | Integral Calculus Matrices and Cordinate Geometry

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

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

OBJECTIVE

1. Impart basic knowledge on steady-state response of circuits to sinusoidal inputs using phasor
representation.
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Familiarize students with basic Circuit laws (Ohm, Kirchhoff), techniques (Mesh, Nodal),
concepts (Superposition, Source Transformation) and theorems (Thevenin, Norton).

Introduce the definition and derivation of AC power (Average power, Instantaneous power)
along with other power concepts (Power factor, Complex power, maximum average power

transfer).
4. Impart knowledge of AC power conservation and measurements to be applied in practical field.
5. Impart in depth knowledge of balanced and unbalanced 3 phase circuits, their analysis and
configurations (Y, A).
6. Articulate the concepts of magnetically coupled circuits (mutual inductance, dot convention) and
introduce the idea of transformers.
7. Familiarize students with frequency response for a constant sinusoidal excitation and impart the
knowledge of resonant circuits (Resonance, quality factor, bandwidth, cut-off frequency)
8. Introduce non-sinusoidal excitations in AC circuit and their analysis by Fourier series
(Trigonometric and Exponential).
9. Discuss different types of filter and their characterization concepts (Fourier series, resonance,
etc.)

COURSE OUTCOMES & GENERIC SKILLS

No.

Course Outcomes

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

Co1

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

PO1

C2

F, T

CO2

Capable to recall circuit laws and
apply their corresponding technique
to find AC quantities (Voltage and
Current); also select particular
circuit concept(s) and theorem(s) for
simplifying complex circuits also be
competent in comprehending AC
power

PO1

C3

MT, T

CO3

Able to use the concept of mutual
inductance and dot convention for
solving inductively coupled circuits
and illustrate the idea of isolating
Transformer and impedance
matching device.

PO1

C4

P1

MT

CO4

Be adept in analyzing various filters
that uses passive elements basing on
the knowledge of resonant circuits,
bandwidth, and quality factor; and
to interpret filter characteristics
using exponential and trigonometric
Fourier series.

PO3

C4

P1

F T

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Sinusoidal functions: Instantaneous current, voltage, power, effective current and voltage,
average power, phasors and complex quantities, impedance, real and reactive power, power
factor.
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Analysis of single-phase ac circuits: Series and parallel RL, RC and RLC circuits, nodal and
mesh analysis, application of network theorems in ac circuits. Circuits with non-sinusoidal
excitations, transients in ac circuits, passive filters, magnetically coupled circuits.

Resonance in ac circuits: Series and parallel resonance.

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

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112|3|4(5/6|7|8|9|10| 11 |12

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

Co1

Capable to recall circuit laws and
apply their corresponding
technique to find AC quantities
(Voltage and Current); also select
particular circuit concept(s) and
theorem(s) for simplifying
complex circuits also be competent
in comprehending AC power

CO2

Able to use the concept of mutual
inductance and dot convention for
solving inductively  coupled
circuits and illustrate the idea of
isolating Transformer and
impedance matching device.

CO3

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

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

TEACHING LEARNING STRATEGY

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

Self-Directed Learning

Non-face-to-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 experiments and discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE
Week 1 Sinusoids and Circuit Variables
Class 1 Introduction time varying sinusoid excitations
Class 2 Basic idea about ideal sources (independent and dependent)
Class 3 Linear passive parameters R, L and C, Kirchoff’s Laws.
Week 2 Phasor Algebra
Class 4 Introduction: Concept of phasor and complex impedance / admittance CT-1
Class 5 Introduction: Concept of phasor and complex impedance / admittance
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 to star/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 Cut- set 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 load— Statement and applications
Class 18 | Introduction: Graph of a network, Concept of tree and co-tree, incidence
matrix
Week 7 Node and Mesh Analysis
Class 19 | Problems on Node analysis
Class 20 | Problems on Mesh analysis
Class 21 | Assorted problems on node and mesh analysis
Week 8 Network Theorem
Class 22 | Reciprocity Theorem
Class 23 | Superposition Theorem
Class 24 | Thevenin and Norton’s Theorem
Week 9 AC Power
Class 25 | Introduction to Instantaneous power and Average power
Class 26 | Power factor, complex power, power triangle, maximum average power
Class 27 | AC power measurement and power conservation.
Week 10 Poly phase Circuits Mid
Class 28 | Balanced Poly phase Circuits, Voltage current relations and power
measurement.
Class 29 | Unbalanced poly phase circuit, power measurement and faults analysis
Class 30 | Assorted problems on poly phase circuits
Week 11 Magnetically Coupled circuit and Frequency response
Class 31 | Inductively coupled circuit, mutual inductance, dot-convention, 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 Freguency Response

Class 34 | Resonance in series circuits and the behavior of series resonant circuit
Class 35 | Q factor, half-power frequencies and bandwidth of resonant circuits. And
problem solving

Class 36 | Magnitude and frequency scaling and bode plot

Week 13 | Non-Sinusoidal waves, Fourier series 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 parallel circuits free
response — 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 Bloom’s Taxonomy
Class Test/ co1 c2
Assignment 1-3 20% co2 €3
Continuous Co4 C4
Assessment | Class Participation 5% - -
(40%) Class Attendance 5% - -
. CO2 C3
Mid term 10% CO3 ca
Co1l C2
Final Exam 60% CO2 C3
CO4 C4
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Alternating Current Circuits by G. S. Corcoran & R. F. Kerchner

2. Fundamentals of Electric Circuit by 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 attached as Annex A and Annex B.

5.1.4. EECE 106: Electrical Circuits and Simulation Laboratory-I11
Level-1, Term-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 106 Contact Hours  |: 3.00
Course Title |: Electrical Circuits and Simulation Laboratory Il Credit Hours :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 upon a hands-
on approach in dealing with theories of AC circuits. The goal is designing and recreating
circuits from EECE 105 in order to understand their behaviors in real life scenarios by use of
hardware’s, certain circuit simulation softwares and numerical computation softwares.
Emphasis on designing small scale projects involving applications of AC circuit is given in the
course, to give students the flavor of our several everyday engineering schemes.

OBJECTIVE

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

2. Instill the ability to determine AC quantities (\VVoltage, Current, Power) using basic circuit
laws and corresponding techniques practically for various AC excitations.

3. Develop the quality of constructing and optimizing frequency responsive circuit that can be
applied in real life engineering problems.

4. Encourage the capability of realizing Steady-state and transient analysis of ac circuits
encountered real life situations through simulations.

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

6. Develop team spirit, communication and managerial capabilities through designing small
scaled projects and their presentations.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP|CA | KP Methods
Construct RLC circuits and
shows expertise in using circuit RQ. T, Pr
CO1 |laws and technique to detect PO4 P4 1 8 B
PR
AC  parameters  (voltage,
current, power).
Reproduce real world circuits
building on the concepts of
cop |resonance, also describe and PO4 P4 12 8 R,Q, T, Pr,
manipulate frequency PR
responses of passive filter
circuits via simulations.
Perform  steady-state and
transient analysis for various R,Q T, Pr
CO3 |constraints of ac circuits and PO5 A2 1 6 ’ F’>R, ’
conform the best case scenario
of circuit operation.
Illustrate 3 phase circuit and
co4 magneticglly (_:oupled circu_it PO5 Ca A3 | 1 5 R, Q,T,Pr,
through simulation and explain PR
their behaviours in actuality.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; 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 software.

CO-PO MAPPING

| No. | Course Outcome PROGRAM OUTCOMES (PO) |
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Construct RLC circuits and
shows expertise in using circuit

CO1 | laws and technique to detect AC 2
parameters  (voltage, current,
power).

Reproduce real world circuits
building on the concepts of
resonance, also describe and
manipulate frequency responses
of passive filter circuits via
simulations.

Perform steady-state and transient
analysis for various constraints of
ac circuits and conform the best
case scenario of circuit operation.

Illustrate 3 phase circuit and
magnetically  coupled  circuit
CO4 | through simulation besides 3
explain  their behaviours in
actuality.

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

CO2

CO3

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 14
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Lab-test 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 discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE

Familiarization with equipment (Oscilloscope, Function Generator) and
Week 1 | simulation soft wares (PSpice and Proteus); along laboratory etiquettes and
safety.

Study the properties and values of Alternating Current waveforms (Sinusoids,
Week 2 | saw tooth, triangular and square) using hard ware and their implementation
using soft wares.
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Week 3 | Study of series and parallel RLC circuit to verify circuit laws and techniques in
real life applications, in addition observing the changes in AC quantities
Week 4 | (Voltage, Current and Power) by means of Phasor and their verification using
soft wares like PSpice and Proteus.

Week 5 | Construction of Tuning Circuit and Wave Traps using the concepts of series
Week 6 and parallel resonance using hard wares and exploring their characteristics
ee using soft wares

Week 7 | Familiarization of various passive filter characteristics using hard wares and its
Week 8 | frequency response and implementations using PSpice, Proteus

Study of Steady-state analysis and transient analysis of AC circuits using

Week 9 PSpice.

Implementation and application of 3 phase circuits and Magnetically coupled

Week 10 circuits by means of PSpice in solving real life engineering problems.

Week 11 | Open discussion, Review and Practice Lab

Week 12 | Lab Test

Week 13 | Lab Quiz

Week 14 | Project Presentation

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Lab Co1 P4
a
Participation 20% gg é z\;
and Report

CO4 C4, A3

Coni CO1 P4

ontinuous

Assessment Lab Test 30% €O 2 P4
CO4 C4, A3

COo1 P4

Project a_nd 2506 CO2 P4

Presentation CO3 A2
CO4 C4, A3

COo1 P4

. CO2 P4

Lab Quiz 25%

CO3 A2

CO4 C4, A3
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Fundamentals of Electrical Circuits —Alexander & Sadiku (4th Edition)
2. Introductory Circuit Analysis by R. L. Boylsted
3. Basic Engineering Circuit Analysis by J. D. Irwin & R. M. Nelms

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

COURSE INFORMATION

Course Code |: EECE 201 Lecture Contact Hours :3.00
Course Title |: Electronics-I 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 (Diodes,
BJTs, JFETs and MOSFETS). It is targeted to provide a basic foundation for technology areas
like electronics devices (rectifiers, voltage regulators and amplifiers), communication systems,
industrial electronics as well as instrumentation, control systems and various electronic circuit
design. Finally, this course is designed to develop a designing capability involving real life
practical problems.

OBJECTIVE

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

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

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

4. Be expert in imparting in depth knowledge on the hybrid parameters of electronic circuits and
thereby enable students design complex electronic circuits.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be able to recall and infer the
physics of semiconductor devices
co1l and the_ operation of different POL c2 1 13 T F
electronic components for
strengthening fundamental idea
about basic electronics.
Be expert in comparing the input T, Mid
CO2 |and output characteristics of PO1 C4 1 3 |Term Exam,
different electronic components. F
Be proficient to analyse basic
electronic  circuits considering 1 Mid Term
CO3 |existing system models to explore POl C4 ’ 3 | Exam,F,
practical complex engineering 3 ASG
problems.
Be skilful to design various
electronic circuits using both
CO4 |passive and active components to PO3 C6 1 5| ASG,Pr
solve the real-life engineering
problems.
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(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

P-N junction as a circuit element: Intrinsic and extrinsic semiconductors, operational principle
of p-n junction diode, contact potential, current-voltage characteristics of a diode, simplified dc
and ac diode models, dynamic resistance and capacitance.

Diode circuits: Half wave and full wave rectifiers, rectifiers with filter capacitor, characteristics
of a zener diode, zener shunt regulator, clamping and clipping circuits.

Bipolar junction transistor (BJT) as a circuit element: Bipolar junction transistor current
components, BJT characteristics and regions of operation, BJT as an amplifier, biasing the BJT
for discrete circuits, small signal equivalent circuit models, BJT as a switch. Single stage mid-
band frequency

BJT amplifier circuits: Voltage and current gain, input and output impedance of a common
base, common emitter and common collector amplifier circuits.

Metal-oxide-semiconductor field-effect-transistor (MOSFET) as circuit element: Structure
and physical operation of an enhancement MOSFET, threshold voltage, Body effect, current-
voltage characteristics of an enhancement MOSFET, biasing discrete and integrated MOS
amplifier circuits, single-stage MOS amplifiers, MOSFET as a switch, CMOS inverter.

Junction field-effect-transistor (JFET): Structure and physical operation of JFET, transistor
characteristics, and pinch-off voltage. Differential and multistage amplifiers: Description of
differential amplifiers, small-signal operation, differential and common mode gains, RC coupled
mid-band frequency amplifier.

CO-PO MAPPING

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

No. Course Outcome

Be able to infer/illustrate the physics
of semiconductor devices and the
operation of different electronic
components for strengthening
fundamental idea about basic
electronics.

Be able to compare the input and
CO2 | output characteristics of different | 3
electronic components.

Be able to analyse basic electronic
circuits considering existing system
models to explore practical complex
engineering problems.

Be able to design various electronic
circuits using both passive and active
components to solve the real-life
engineering problems.

Co1

CO3

CO4

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning 42
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Non-face-to-face learning 21
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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE
Week 1 Introduction to Electronics (Must know)
Class 1 | Basic idea about Electronics
Class 2 Exa_mples 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 N-type materials and doping CT1
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 characteristiqs of diode and equivalent.circuit of diodes,
Shockley’s equation and related mathematical problems
Class 8 | Zener diode and related numerical problems of zener diode
Class 9 | Applications of diode
Week 4 Diode Rectifier (Must know)
Class 10 | Diode rectifiers
Class 11 | Ripple factor and related mathematical problems. CT2
Class 12 | Clipper circuit and related problems
Week 5 Application of diode circuits (Must know)
Class 13 | Clamper circuit and related problems
Class 14 | Diodes in voltage multiplier circuit
Class 15 | Voltage doubler, tripler and quadrupler circuit
Week 6 Introduction to Blpolalzr\]lgjvc)ctlon Transistor (Must
Class 16 | Introduction to BJT and construction
Class 17 | Working principle and operating regions of BJT
Class 18 | CB, CE and CC configurations and characteristics curves
Week 7 Configurations ankdnk;\l;)smg of BJT (Must
Class 19 | Mathematical problems related to different configurations using BJT
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 Mid
Class 23 | small signal equivalent circuit models, BJT as a switch Term
Class 24 | Voltage and current gain, input and output impedance of a common
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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 FET
Class 26 | Construction and operation of JFET

Class 27 | Drain characteristics and Transfer characteristics

Basics and mathematical problems of

Week 10 JEET

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) CT4
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 MOSFET

Week 13 Biasing of MOSFET (Must know)

Class 37 | Characteristic curves of MOSFET

Class 38 | Biasing of MOSFET and 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, current- voltage characteristics of
an enhancement MOSFET
Class 41 | Single-stage MOS amplifiers, MOSFET as a switch, CMOS inverter
Class 42 | Review Class.

Class 40

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
C_Iass Test/ 20% CO1 C2
Assignment 1-3 CO?2 C4
Continuous | 555 Participation 5% CO 4 C6
Assessment .
(40%) Class Attendance 5% - -
CO?2 C4
i 0
Mid term 10% CO3 ca
CO1 C2
Final Exam 60% CO?2 C4
CO3 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 Simulation Laboratory-I
Level-2, Term-I (Spring)

COURSE INFORMATION

Course Code EFCtE 2(_)2 Circuits and Simulati Lecture Contact Hours  |: 3.00
Course Title |7 —.cconics LATCUILS and simulation Credit Hours : 1.50
Laboratory -I

PRE-REQUISITE

Course Code: EECE 201
Course Title: Electronics |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Electronics Circuits and Simulation Laboratoty I is designed to teach the students about the
concepts, principles and working of basic electronic devices and circuits by hand-held
experiments as well as enabling them well acquainted with the computer aided simulation tool.
With the completion of each experiments, student will gradually develop the ability to analyze
and design electronic circuits. It is expected that, student will formulate the expertise obtained
from this laboratory tasks not only for upcoming higher laboratory courses but also in their future
professional engineering practice.

OBJECTIVE

1. To enable the students to be familiarized and implement different semiconductor diode
circuits (e.g. rectifier, regulator, clipper, clamper), their output characteristics and their
practical implication in real life.

2. To familiarize the students with input and output characteristics of different BJTs, FETs and
also the operation of each device in terms of junction bias voltage and charge carrier
movement.

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

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s cp | ca |kp Assessment

No. Course Outcome PO Taxonomy Methods

Achieving ability to construct
simple electronic circuits using
various types of passive and active
components.

Co1 PO5 PS 6 R,Q,T

Developing capability to compare
the input and output characteristics
CO2 |of different electronic component PO5 C5P1 |1 6 R,Q,T
obtained by both simulations and
hand-held experiments.

Becoming proficient in
interpreting the behaviour of FET
with different configurations and
design electronic circuits adapting
to the specified requirements using
both simulating tools and hardware.

CO3 PO5 C2,P7 |12 6 R,Q, T
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CO4

Developing collaborative nature by
discussing and performing as a
group and organize project tasks
maintaining solidarity during the
group projects and presentations.

PO9

A4

Al

PR, Pr

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —

Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts

learned in EECE 201 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

Course Learning Outcome

PROGRAM OUTCOMES (PO)

3

4

5

6

7

8

9

10

11

12

Co1

Achieving ability to construct simple
electronic circuits using various types
of passive and active components.

CO2

Developing capability to compare the
input and output characteristics of
different electronic component
obtained by both simulations and
hand-held experiments.

CO3

Becoming proficient in interpreting
the behaviour of FET with different
configurations and design electronic
circuits adapting to the specified
requirements using both simulating
tools and hardware.

CO4

Developing collaborative nature by
discussing and performing as a group
and organize project tasks
maintaining solidarity during the
group projects and presentations.

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-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 discussion, Co-operative and Collaborative

Method, Project Based Method
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COURSE SCHEDULE

Week 1 Introductory Session on familiarization of basic electronic components, laboratory
norms and safety measures.
Study of Diode Characteristics using Hardware implementation and OrCAD
Week 2 |Capture/ PSpice Schematics/ Proteus for solving complex electronic network
problem.
Implementation of Diode Rectifier Circuits and study their rectification
Week 3 |characteristics for real life engineering problem using Hardware implementation and
OrCAD Capture/ PSpice Schematics/ Proteus.
Construction of n-p-n CB (common base) and n-p-n CE (common emitter) transistor
Week 4 |and determine their input and output characteristics using Hardware implementation
and OrCAD Capture/ PSpice Schematic/ Proteus.
Determine the Characteristics of Bipolar Junction Transistor (BJT) in terms of
Week 5 |Biasing using Hardware implementation and OrCAD Capture/ PSpice Schematic/
Proteus.
Week 6 |Review & Practice Lab-1
Week 7 |Lab Test-1
Week 8 Applica_tions qf Cascaded and Feedback_AmpIifier Circuits using BJT and
Determine their Voltage and 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) JFET
Week 10 Small Signal Amplifier
Week 11 |Determine the Frequency Response of an Integrated Circuit MOS amplifier.
Week 12 |Review & Practice Lab-2
Week 13 |Lab Test-2
Week 14 |Lab Quiz, Project Presentation
ASSESMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
L CO1 P5
Lab par;;ce:;)%z:ttlon and 20% cO2 C5. P1
Continuous CO3 C2, P7
Assessment CO1 PS
(40%) Labtest-1, Labtest-2 30% co2 C5, P1
CO3 C2, P7
Project and Presentation 25% CO4 Ad
CO1 P5
Lab Quiz 25% CO2 C5,P1
CO3 C2, P7
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) Introduction to PSpice Using OrCAD by Muhammad. H. Rashid

***Details of program outcome and grading policy are attached 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 : EECE 203 Contact Hours :3.00
Course Title : Energy Conversion | Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 101, EECE 105
Course Title: Electrical Circuits I, Electrical Circuits Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Energy Conversion | is a basic course to acquire knowledge on electro mechanical energy
conversion by electrical machines, their constructions, operating principles, characteristics and
applications. Students will be able to exemplify the concepts on energy conversion by renewable
energy sources and their impact on our environment as an alternative to the nonrenewable
sources and supplementary sources in smart grid.

OBJECTIVE

1. To convey basic knowledge of electromagnetic induction in different electrical machineries.

2. To appraise the operating principle and constructional details of electrical machines like
transformer, motor, generator.

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cAlcp | kp Assessment

No. Course Outcome PO Taxonomy Methods

Attaining proficiency in describing
the physics of electromagnetic
induction and constructions and T Midterm
CO1 |operating principles of different POL C2 3| F ’
Electrical Machines to infer the

fundamental ideas about common
energy conversion devices.

Gaining  ability to  develop
equivalent circuits, compare vector i
CO2 |diagrams and torque  speed PO3 C4 1|5 T,Mlgterm,
characteristics of different electrical

machineries.

Be able to demonstrate the
concepts of renewable energy, their
environmental impacts, advantages C2 113
and conversion to electrical energy POl F,ASG
to solve the real life engineering
problems.

CO3

Developing potential in analysing
co4 the wuses o_f s_tarter CIrCUIr[S and POL c4 23 1|3 F
control circuits of  different

electrical machines.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT
Energy Conversion: Review of law of energy conversions, electro-mechanical energy conversions.

DC generator: Construction, winding, types of losses, no-load voltage characteristics, build-up of a
self excited shunt generator, critical field resistance, load-voltage characteristic, effect of speed on
no-load and load characteristics, voltage regulation, armature reaction and commutation.

DC motor: Torque, counter emf, rotational speed, torque-speed characteristics, starting and speed
control, regulation, braking, bio gas systems.

Transformer: Principle, construction of ideal transformer, practical transformer, transformation
ratio, no-load and load vector diagrams; actual transformer’s equivalent circuit, regulation, short
circuit and open circuit tests, parallel operation of transformers, auto transformer, instrument
transformers, 3- phase transformers, different connection and their applications.

Renewable energy: Introduction to wind turbine generators and solar cells.

CO-PO MAPPING

No. Course Outcome

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

Attaining proficiency in describing
the physics of electromagnetic
induction and constructions and
COl1 | operating principles of different | 3
Electrical Machines to infer the
fundamental ideas about common
energy conversion devices.

Gaining ability to develop equivalent
circuits, compare vector diagrams
and torque speed characteristics of
different electrical machineries.

Be able to demonstrate the concepts
of  renewable  energy, their
environmental impacts, advantages
and conversion to electrical energy to
solve the real life engineering
problems.

Developing potential in analysing
the uses of starter circuits and control
CO4 S . - 3
circuits of different electrical
machines.

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

COo2

CO3

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -

Student-Centred Learning
Self-Directed Learning -

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 DC Generator

Class1 |Basic idea about energy conversion, conversion by electrical machines

Class 2 |Introduction to DC generator and its principle of operation

Class 3  |Commutation principle and slip rings

CT1
Week 2 DC Generator (Cont.)
Class 4  |Types, construction of DC generator and its different parts
Class5 |Lap winding and wave winding and its comparison
Class 6  |[Emf equation of DC generator and related mathematical problems.
Week 3 DC Generator (Cont.)
Class 7 |Mathematical problems of series-shunt configurations
Class 8 |Losses in DC generator and efficiency calculation
Class9  |Power stages, maximum efficiency
Week 4 DC Generator (Cont.)
Class 10  |Armature reaction of DC generator
Class 11  |Commutations
Class 12  |Critical field resistance, load-voltage characteristic
Week 5 DC Generator (Cont.)
Effect of speed on no-load and load characteristics and voltage CT2
Class 13 regulation
Class 14 |O.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  |Construction and operating principle
Flemings right hand rule, left hand rule, lentz’s law, conversion of
Class 18 energy
Week 7 DC Motor (Cont.)
Class 19 |Differences between energy conversion in DC generator and DC motor
Class 20 |Equivalent circuits of DC motor
Class 21 |Back emf and related equations for DC motor
Week 8 DC Motor (Cont.)
Class 22 |Torque —speed characteristics of DC motor Mid
Class 23  |Different types of motor and their operating principles Term
Class 24  |Different types of motors’ characteristics
Week 9 DC Motor (Cont.)
Class 25 |Losses in DC motor
Class 26  |Loss related mathematical problems
Class 27  |Loss related mathematical problems (Cont.)
Week 10 DC Motor (Cont.)
Class 28 |DC Motor Starter Circuit Analysis
Transformer CT-3

Introduction to Transformer and its principle of operations, types of

Class29 o nsformer and ideal characteristics

Class 30 Equivalent circuit of Transformer
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Week 11 |Transformer (Cont.)
Class 31 Vector diagrams of transformer under different conditions
Class 32 Mathematical problems of Transformer
Class 33 Losses in transformer and their explanations
Week 12 | Transformer (Cont.)
Efficiency calculation and condition for maximum efficiency and
Class 34 mathematical problems
Class 35 |Short 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 Energy
Class 39 Introduction to Renewable energy
Week 14
Class 40 Solar cell, solar PV system
ASSESMENT STRATEGY
Components Grading CcO Bloom’s Taxonomy
lass T CO1 C2
_ Asgigﬁine?\?ie 20% CcO2 C4
Continuous Class Participation 5% CO3 C2
Assessment
(40%) Class Attendance 5% Cé)l C-2
Mid term 10% cO2 ca
CO1 C2
. CO2 C4
Final Exam 60% CO3 2.
CO4 C4
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective Domain)
TEXT AND REFERENCE BOOKS
1. Electrical Machinery Fundamentals- Stephen J Chapman
2. A Textbook of Electrical Technology - B.L Theraja
3. Electrical machines- Samarjit Ghosh.
4. Electrical machinery and Transformer — Irving L. Kosow.

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

5.1.8. EECE 205: Energy Conversion Il
Level-2, Term-I1 (Fall)

COURSE INFORMATION

Course Code
Course Title

: EECE-205
: Electrical Conversion I

Contact Hours
Credit Hours

:3.00
:3.00

PRE-REQUISITE

Course Code: EECE 203
Course Title: Electrical Machines-I
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CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To develop a strong foundation in the basic operating principle, constructions, characteristic
features, applications etc. of AC electrical machinery like synchronous generator, synchronous
motor and three phase and single-phase induction motors and special motors. The emphasis has
been given on both physical insight and analytical techniques. The subject material covered here
will provide the basis for understanding many real-world electric machinery applications as well
as the foundation for advanced courses in electric machinery design and control.

OBJECTIVE

1. To develop a strong foundation on AC electrical machines (synchronous machines, induction
machines, universal machines etc) with a special focus on operating principle, identification of
parts and accessories, constructional features, types etc.

2. Be able to investigate and analyse characteristic features of such machines like modelling of
equivalent circuit, estimations of regulations and efficiency, input and output relationships and
other design features.

3. To have a concept on special operations of AC machines like synchronizing of generators,
induction motor as generator, synchronous motor as synchronous condenser, reverse rotation of
1-phase induction motor etc.

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessmen
No. Course Outcomes PO Taxonomy CP | CA| KP |\ Methods
Be able to describe the principle of
operation, explain the construction,
classify as per construction or operation
co1 of the ac machines like synchronous PO1 C2 1 T.F
machines, induction motors and special
type motors.
Be capable to interpret and analyse the 1 T, Mid
CO2 |design features and evaluate the PO1 C5 3 Term
characteristics of such machines. Exam, F
Be able to explain behaviours during Mid Term
CO3 |special operations of ac machines and PO1 C5 1,2| 2 | 3 | Exam, F,
justify their performance. ASG
Be able to discover appropriate
CO4 |applications and select proper ac PO3 C3 2 5| ASG, F
machines in practical situation.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Synchronous generator: Excitation System, Equivalent Circuit, Vector diagram at different
loads, factor affecting voltage regulation, synchronous impedance, synchronous impedance
method of predicting voltage regulation and its limitations, parallel operation, necessary
conditions, synchronizing of alternators, circulating current and vector diagram.

Parallel operation: Synchronizing of alternator, Necessary conditions, circulating current,
synchronizing power and vector diagram, alternator connected to infinite bus, synchronizing
torque, effect of change in excitation, mechanical input upon synchronizing, effect of load on
synchronizing power, effect of unequal voltages.

Synchronous motor: Operation, Effect of loading under different excitation condition, effect of
changing excitation, V-curves, synchronous capacitors, starting, applications
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3-Phase Induction Motor: construction, Rotating Magnetic Field, Rotor Rotation, slip,
frequency of rotor current, Starting and running torque, Torque-speed characteristics, equivalent
circuit, induction motor as induction generator, motor starters, speed control
1-Phase Induction Motor: Construction, double field revolving theory, starting method, torque-
speed characteristics, equivalent circuit, capacitor start and run motors, reverse rotation,
applications. special types of motors. split phase motors and universal motor.

CO-PO MAPPING

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

No. Course Outcome

Be able to describe the principle of
operation, explain the construction,
classify as per construction or
operation of the ac machines like
synchronous  machines, induction
motors and special type motors.

Be capable to interpret and analyse

CO2 | the design features and evaluate the | 3
characteristics of such machines.

Co1

Be able to explain behaviours during
CO3 | special operations of ac machines and | 3
justify their performance.

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

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 Synchronous Generator

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

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

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

Class 1
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Week 2

Synchronous Generator (Cont’d)

Class 4

Alternator on load, types of load

Class 5

Synchronous reactance, vector diagram of a loaded alternator.

Class 6

Voltage regulation, factors affecting voltage regulation, determination of
voltage regulation.

Week 3

Synchronous Generator (Cont’d)

Class 7

Synchronous impedance, synchronous impedance method of predicting
voltage regulation and its 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 for parallel operation,
circulating current.

Class 11

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

Class 12

Effect of change in excitation, mechanical input upon synchronizing,
effect of load on synchronizing 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, motor losses.

Week 6

Synchronous motor (Cont’d)

Class 16

Equivalent circuit and vector diagrams of synchronous motor, power
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 problems.

CT-2

Week 7

Synchronous motor (Cont’d)

Class 19

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

Class 20

Mechanical power developed 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 (Cont’d)

Class 22

Construction of V curves, inverted V curves and compound curves.

Class 23

Power factor 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 rotor

Class 27

Rotating magnetic field, slip, slip frequency and related problems

MID

Week 10

Three Phase Induction Motor (Cont’d)

Class 28

Relation between torque and rotor power factor, starting torque and
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 reactance under running
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condition. CT-3

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

Week 11 Three Phase Induction Motor (Cont’d)
Relation between torque and slip, starting torque, full load torque and

Class 30

Class 31 .

maximum torque.

Torque-speed curve, current-speed curve, torque-speed characteristics
Class 32

under load.
Class 33 Starting and braking, plugging of an induction motor, induction motor

operating as a generator.

Week 12 Three Phase Induction Motor (Cont’d)

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

Induction motor torque equation, synchronous watt and variation in rotor
current CT-4

Speed control of three phase induction motor and quick review on all
topics
Week 13 Single Phase Induction Motor

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

Class 38 |Split phase, capacitor type and shaded stator pole induction motor.

Torque vs speed curve of single-phase induction motors, speed control of
single-phase induction motor, equivalent circuit and related problems

Class 34

Class 35

Class 36

Class 37

Class 39

Week 14 Single Phase Induction Motor (Cont’d)

Class 40 Capacitor run motor, benefits, single value capacitor 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 Bloom’s Taxonomy
s Test 20% | COL, CO2, CO3, CO4 C2,C3,C5
Continuous g —— =
Assessment Class Participation 5% CO1, CO2, CO3, CO4 C2,C3,C5
(40%) Class Attendance 5% - -
Mid Term 10% CO2, CO3 C5
COo1 C2
. CO2 C5
0,
Final Exam 60% CO3 o
CO4 C3
Total Marks 100%

(CO = Course Outcome, C = 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 I, by B.L Theraja

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.1.9. EECE 206: Electrical Machine Laboratory
Level-2, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE-206 Lecture Contact Hours |: 3.00
Course Title |: Electrical Machine Laboratory |Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 205
Course Title: Electrical machines 11

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To help the students to explore various DC and AC machines and put theory in practice. Our
mission is to expose students to the constructions of electrical machines and analyze their
performance. This course is targeted to verify the properties of generator, motor etc. and relate
them with their theoretical knowledge. Our aim is to give the students the basic idea of how
these machines fit in large context. This course is also designed to examine the construction of
some induction machines like squirrel cage motor, wound rotor motor, capacitor start & run
motor and observe their characteristics.

OBJECTIVE

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

2. Be able to calculate various parameters of machines like voltage regulation, efficiency etc.,
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 connection.

4. Be able to impart practical knowledge on electrical machine crafting and develop
collaborative learning skill.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s cplca lkp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to compute the voltage regulation
and efficiency of electrical machine, like
CO1 |transformer, alternator, dc motor etc. and PO9 P3 1]6|RQLT
justify these characteristics under various
loading condition.

Be able to identify the characteristics of

CO2 |electrical machines like dc generator, dc P4 1/1|6|RQ,LT
motor, alternator, synchronous motor etc. PO5
Be able to compare the starting and

CO3 |operating characteristics of various PO9 P4 1/1|6|RQ,LT

induction machines.

Be able to perform project-task and
CO4 |design electrical-machine adapting to PO10 P6 1(1,3|6 |LT,PR,Pr
requirement.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

No. Course Outcome

PROGRAM OUTCOMES (PO)

3

4

5

6

7

8

9

10

11

12

Be able to compute the voltage
regulation and efficiency of
electrical machine, like
COL1 | transformer, alternator, dc motor
etc. and justify these
characteristics  under  various
loading condition.

Be able to identify the
characteristics of electrical
CO2 | machines like dc generator, dc
motor, alternator, synchronous
motor etc.

Be able to compare the starting
CO3 | and operating characteristics of
various induction machines.

Be able to perform project-task
CO4 | and design electrical machine
adapting to requirement.

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-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 discussion, Co-operative and Collaborative

Method, Project Based Method

COURSE SCHEDULE
Weekl | Introduction to the lab equipment, rules 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 properties of DC self and separately excited shunt generator.

Week5 | Expt-04: Identifying the characteristics of DC shunt motor and calculating the efficiency.

Week6 | Expt-05: Study the properties of Three-Phase Alternator in various loads.

Week7 | Expt-06: Three-phase alternator synchronizing process in power utility system.

Week8 | Expt-07: Study the properties of synchronous motor.

Week9 | Expt-08: Study the properties of Squirrel-Cage Induction Motor.

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

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

Week12 | Practice

Week13 | Lab Test +Quiz

Week14 | Project Presentation +viva

ASSESMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

. Cco1 P3

Lab Par;;g;)%e;ilon and 20% CO2 Pa

Continuous €O 3 P4

Assessment col P3

(40%) Labtest-1, Labtest-2 30% CcOo2 P4

CO3 P4

Project and Presentation 25% CO4 P6

Co1 P3

Lab Quiz 25% CO2 P4

CO3 P4

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Electrical Machinery Fundamentals- Stephen J Chapman.

2. Electrical machinery and Transformer — Irving L. Kosow.

3. Electrical machines- Samarjit Ghosh.

4. A Textbook of Electrical Technology - B.L Theraja.

5. Direct and Alternating Current Machinery — Jack Rosenblatt & Friedman

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

5.1.10. EECE 207: Electronics-11
Level-2, Term-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 207 Lecture Contact Hours :3.00
Course Title |: Electronics-I11 Credit Hours : 3.00

PRE-REQUISITE

Course Code: EECE 101, EECE 201
Course Title: Electrical Circuits I, Electronics-I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To introduce the students with the advanced concepts of Electronics. The main motive is to
make them understand the working principle of the advanced electronic circuits such as
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operational amplifiers, feedback amplifiers, oscillator circuits along with frequency response of
diverse electronic circuits and implement the knowledge gathered to solve various practical
problems.

OBJECTIVE

1. Be able to impart rudimentary knowledge on basic integrated circuit components, its
designing & packaging.

2. Achieving ability to familiarize the students with the ideal characteristics of op-amp and its
deviations in practical conditions along with its different modes of operation in linear and
non-linear applications.

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

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s cp | cA | kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to recall and infer the
genesis of basic integrated circuits
CO1 |and the operation, designing and PO1 C2 1 3 T, F
packaging of different advanced
electronic circuits.

Be expert in comparing the ideal
and pragmatic behaviors of the op-

. o T, Mid
coz [2mP and thereby |den_t|fy|ng the PO1 ca 1 3 Term
differences between various modes
. L Exam, F
of operation of the circuit for
miscellaneous purposes.
Be proficient to analyse advanced
electronic  circuits  considering 1 Mid Term
CO3 |existing system models to explore PO1 C4 3' 3 | Exam, F,
practical complex engineering ASG
problems.
Be skillful in designing various
electronic circuits incorporating 1, PR/ASG,
co4 the paramount features to solve the PO3 C6 3 S Pr

real-life engineering problems.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

General purpose Op-Amp: DC analysis, small-signal analysis of different stages, gain and
frequency response of 741 Op-Amp. Negative feedback: properties, basic topologies, feedback
amplifiers with different topologies, stability, frequency compensation.

Active filters: Different types of filters and specifications, transfer functions, realization of first
and second order low, high and band pass filters using Op-Amps.

Signal generators: Basic principle of sinusoidal oscillation, Op-Amp RC oscillators, and LC
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and crystal oscillators.

Power Amplifiers: Classification of output stages, class A, B and AB output stages.
Frequency response of amplifiers: Amplifier transfer function, Poles, zeros and Bode plots,

techniques of determining 3 dB frequencies of amplifier circuits, frequency response of single-
stage and cascade amplifiers, and frequency response of differential amplifiers.

CO-PO MAPPING

PROGRAM OUTCOMES (PO

No. Course Outcome

3

4

5

6

7

8 19/10 |11

12

Be able to recall and infer the genesis
of basic integrated circuits and the
operation, designing and packaging of
different advanced electronic circuits.

Co1

Be expert in comparing the ideal and
pragmatic behaviors of the op-amp and
CO2 |thereby identifying the differences| 3
between various modes of operation of
the circuit for miscellaneous purposes.

Be proficient to analyse advanced
electronic circuits considering existing
system models to explore practical
complex engineering problems.

CO3

Be skillful in designing various
electronic circuits incorporating the
paramount features to solve the real-life
engineering problems.

CO4

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio -

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

Formal Assessment )
Continuous Assessment

. - 3

Final Examination

Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE
Week 1 Operational amplifier
Class 1 Introduction to Electronics Il
Class 2 Basics of Operational Amplifier.
Class 3 Inverting and Non-inverting amplifier
Week 2 Applications of Operational amplifier

60




Class 4 Inverting Integrators and Summer CT1

Class 5 Differentiator and Weighted summer

Class 6 Other applications of Op-Amp circuits

Week 3 Mathematical problems on Operational amplifier

Class 7 Mathematical Problems based on different applications of Op-Amp.

Class 8 Effects of finite open loop gain and bandwidth on circuit performance,

Class 9 Logic signal operation of Op-Amp, dc imperfections

Week 4 Mathematical problems on Operational amplifier

Class 10 | General purpose Op-Amp: DC analysis, of different stages, gain and
frequency response of 741 Op-Amp

Class 11 | Mathematical Problem based on DC analysis

Class 12 | Small-signal analysis of stages, gain, frequency response of Op-Amp.

Week 5 Filters

Class 13 | Mathematical Problem based on small-signal analysis

Class 14 | Different types of Active filters and specifications

Class 15 | Transfer functions and realization of four orders of low, high, band pass
and band reject filters using Op-Amps.

Week 6 Feedback amplifier

Class 16 | Transfer functions and realization of first and second order high filters
using Op-Amps

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 problems related to oscillator

Week 9 Power Amplifier

Class 25 | Introduction to power amplifier CT-3

Class 26 | Classification and output stages of class A, B, C, AB 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

Class 32 Miller’s theorem : Miller’s capacitance and Miller’s effect

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 multiple 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 Bloom’s Taxonomy
C_Iass Test/ 20% Co1 C2
Assignment 1-3 CO2 C4
Continuous | ¢ |55 Participation 5% CO 4 C6
Assessment .
(40%) Class Attendance 5% - -
. CO2 C4
0,
Mid term 10% CO 3 ca
COo1 C2
Final Exam 60% CO2 C4
CO3 C4
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Operational Amplifiers and Linear Integrated Circuit —Robert Coughlin and Frederic Driscoll.
2. Integrated Electronics - by 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 11
Level-2, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 208 Contact Hours :3.00
Course Title |: Electronic Circuits & Simulation Laboratory 11 Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 207
Course Title: Electronic Circuit Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Electronics Circuits and Simulation Laboratory-11 is designed to teach the students about the
notions, postulates and working of advanced electronic devices and circuits by hand-held
experiments as well as make them well acquainted with the computer aided simulation tools.
With the completion of each experiments, student will gradually develop the ability to analyze
and design advanced electronic circuits. It is expected that, student will formulate the expertise
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obtained from this laboratory tasks not only for upcoming higher laboratory courses but also in
their future professional engineering practice.

OBJECTIVE

1. Be able to impart basic knowledge about analog electrical devices, particularly operational
amplifiers and their applications.

2. Achieving ability to familiarize the students with the implementation of the op-amps in
producing more complex circuits (Filters and oscillators).

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

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
PO Taxonomy CP|CA|KP Methods

No. Course Outcomes

Be expert in analyzing the operating
postulates of the op-amps to produce
various complex circuits like adder,
CO1 |subtractor, differentiator, filters, PO5 C4 1 6 R,Q,T
oscillators and interpreting the
difference between the data achieved
by hardware and software approach.

Be skillful to design various 1,
electronic circuits using 2

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

implementing theoretical ideas.
Developing collaborative nature by
discussing and performing as a
CO3 |group and organize project tasks PO9 A4 PR, Pr
maintaining solidarity during the

group projects and presentations.
(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1121374516178 19110 11 [12

Be expert in analyzing the operating
postulates of the op-amps to produce
various complex circuits like adder,
COL1 | subtractor, differentiator, filters, 3
oscillators and interpreting the
difference between the data achieved
by hardware and software approach.

Be skillful to design various
CO2 | electronic circuits using 2
predetermined requirements and also
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to appraise unprecedented situations
implementing theoretical ideas.

CO3

Developing collaborative nature by
discussing and performing as a
group and organize project tasks
maintaining solidarity during the
group projects and presentations.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 12
Experiment 30
Self-Directed Learning
. 24
Preparation of Lab Reports
) 06
Preparation of Lab-test 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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Weeks Intended topics to be covered Remarks
1. Familiarization with the basic op-amp circuit 741 IC.
2. Mathematical operations using OPAMP (Adder, subtractor)
4. Study of high pass and low pass filter using Op-amp.
5. Study of an R-C Phase Shift Oscillator.
6. Study of Wien Bridge Oscillator.
7. Lab Test-01
8. Determination of operational amplifier characteristics.
9. Linear application of operational amplifiers.
10. Digital Simulation of Decoders.
11. Practice
12. Lab test-02 and viva
13. Quiz test
14. Project Presentation
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Continuous | Lab participation and Report 20% col P3
Assessment co2 P7
(40%) Lab test- 1, 30% CO1 P3
Lab test- 2 CO2 P7
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‘ Project and Presentation 25% CO3 A4
: Co1 P3
0,
Lab Quiz 25% cO 2 Py
Total Marks 100%

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

1. Spices for Circuits and Electronics Using PSPICE - MD. H. Rashid; Prentice Hall of India
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-I (Spring)

COURSE INFORMATION

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

PRE-REQUISITES

Course Code: MATH 101; MATH 105

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

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

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

OBJECTIVE

1. To develop students’ skill of applying different numerical techniques in an industrially used
numerical analysis tool (MATLAB/Python/Wolfram Mathematica/Octave) and comparing the
numerically derived results with the analytical results.

2. To make students proficient in deriving new data points using interpolation formulae and
creating curve that converges through scattered data points using curve fitting techniques.

3. To familiarize students with different techniques of numerical calculus, growing their skills in
implementing these techniques in numerical software and demonstrate to them various
applications of numerical calculus. (e.g. deriving co-efficients of a Fourier series or
determining Fourier transform of a given time signal numerically)

4. To enable students to solve single non-linear equation or a system of multiple linear or non-
linear equations numerically by implementing elimination methods like Gauss-Jordan or
iterative methods like Gauss-Siedel, Newton Raphson etc.

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

COURSE OUTCOMES & GENERIC SKILLS®
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No.

Course Outcome

Corresponding
PO

Bloom’s
Taxonomy

CP

CA

KP

Assessment
Methods

Co1

Being able to compare
between different numerical
techniques and conclude
which technique is the most
efficient and accurate to solve
a given mathematical problem

PO9

C5

1,2

R,Q,T

CO2

Being proficient in originating
new data points by
interpolating any given set of
equidistant or arbitrary data
and constructing a generalized
curve that fits within a given
set of scattered data with
highest accuracy by applying
different curve fitting
techniques.

PO5

P7

1,2

R,Q,T

CO3

Being skillful in measuring
derivative at any given data
point of a non-linear curve and
measuring the total area under
any linear or non-linear curve
by applying different
techniques of numerical
calculus.

PO5

PS

1,2

RQ, T

CO4

Be able to solve a single non-
linear equation or a system of
multiple linear or multiple non-
linear equations by applying
widely used iterative methods,
fixing initial points in close
proximity to the actual
solutions and organizing the
given system into a unit matrix
or any other convenient form
to reach solution with lowest
possible number of iterations.

PO5

PS

1,2

RQ, T

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

CO-PO MAPPING

No.

Course Learning Outcome

PROGRAM OUTCOMES (PO)

314|5/ 6

7

8

9

10 | 11 ] 12

COo1

Being able to compare between different
and conclude
which technique is the most efficient and
accurate to solve a given mathematical

numerical techniques

problem

COo2

Being proficient in originating new data
points by interpolating any given set of
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equidistant or arbitrary data and
constructing a generalized curve that fits
within a given set of scattered data with
highest accuracy by applying different
curve fitting techniques.
Being skillful in measuring derivative at
any given data point of a non-linear
curve and measuring the total area under
COo3 . ) 2
any linear or non-linear curve by
applying  different  techniques  of
numerical calculus.
Be able to solve a single non-linear
equation or a system of multiple linear or
multiple  non-linear  equations by
applying widely used iterative methods,
coa fixing initial points in close proximity to 9
the actual solutions and organizing the
given system into a unit matrix or any
other convenient form to reach solution
with  lowest possible number of
iterations.
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 11
Experiment 22
Self-Directed Learning
Preparation of Lab Reports 33
Preparation of Lab-test 11
Preparation of Quiz 11
Formal Assessment
Continuous Assessment 17
Final Quiz 1
Total 106

TEACHING METHODOLOGY

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

evaluation
COURSE SCHEDULE
Introduction to Numerical Analysis Tools (MATLAB /Python/ Wolfram
Week 1 Mathematica / Octave) (Remarks: Must Do)
Interpolating a Set of Equidistant Data Using Newton’s Forward and Backward
Week 2  |Difference Formula and a Set of Arbitrary Data Using Lagrange’s Interpolation
formula and Inverse Lagrange’s Interpolation Formula. (Remarks: Must Do)
Curve Fitting using Linear Regression, Polynomial Regression and Linearization
Week 3 of Non-linear Relations (Remarks: Must Do)
Numerical Differentiation Using Forward Difference, Backward Difference,
Week 4  |Richardson’s Extrapolation and Stirling’s Interpolation Formula (Remarks: Must
Do)
Numerical Integration using Trapezoidal Rule, Simpson’s (1/3) Rule, Simpson’s
Week 5 |(3/8) Rule and Implementation of Fourier Series using Numerical Integration
(Remarks: Must Do)
Week 6 |Lab Test-I
Week 7 |Solution to a System of Linear Equations using Gauss-Jordan Elimination
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through Pivoting and Gauss-Siedel Iterative Method (Must Do)

Solution to a Single Non-linear Equation using Bisection Method, False Position
Week 8 Method, Newton-Raphson Method, Secant Method (Remarks: Must Do)

Week 9 Solution to a System of Non-linear Equations using Newton-Raphson Method

(Remarks: Must Do)

Solutions to Linear Ordinary Differential Equation Using Euler’s Method and
Week 10 Improved Euler’s Method (Remarks: Must Do)

Solution to Non-linear Ordinary Differential Equation Using Modified Taylor’s
Week 11 Series and Runge Kutta Method (Remarks: Should Do)

Solution to Linear Partial Differential Equation Using Finite Difference Method
Week 12 and Finite Element Method (Remarks: Nice to Do)
Week 13 |Lab Test-lI
Week 14 | Lab Quiz

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

CO1 C5

Lab participation 30% CO2 P7

_ and Report CcO3 P5

oninius =

(40%) CO1 C5

Labtest- 40% CO2 P7

1,Labtest-2 CcOo3 P5

CO4 P5

CO1 C5

. CO2 P7

Lab Quiz 30% CO3 o5

CO4 P5

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. An Introduction to Numerical Analysis---E.Suli, D.F.Mayers
2. Essential MATLAB 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 Electromagnetics
Level-2, Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 217 Contact Hours :3.00
Course Title | Engineering Electromagnetics Credit Hours - 3.00

PRE-REQUISITE

Course Code: MATH 101, MATH 105, PHY 103

Course Title: Differential and Integral Calculus, Vector analysis, Matrices and Coordinate
Geometry, Electricity & Magnetism, Thermal Physics, Quantum Mechanics & Photonics)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

This course provides the foundations of electromagnetic theory, with applications in electrical
and electronic engineering. Along with static electric and magnetic fields, time-varying electric
and magnetic fields the course covers basics of antenna theory, that are used in the designs and
implementations of electrical power systems and modern wireless communication systems.
Characterization of electrostatics, magnetostatics and dynamic fields and their associated laws
and principles are discussed, and the electric and magnetic boundary conditions are also
explained in details. It may also be useful for the practicing engineers who want to refresh their
understanding in Electromagnetics.

OBJECTIVE

1. To impart knowledge on basic concepts of vector calculus that provide a convenient
language for expressing fundamental ideas in engineering electromagnetics.

2. To expose the physical laws (Coulomb’s law, Gauss’s law, Biot-Savart law, Ampere’s law,
Faraday’s law etc.) that govern the electromagnetic phenomena commonly encountered in
electrical engineering systems.

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

4. To familiarize students with the major parameters and electromagnetic quantities involved in
EM wave propagation, transmission line theory and also with the principles of guided waves.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cP | cA | kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to recognize different co
ordinate systems to describe the
spatial variations of the physical
quantities dealt in electromagnetic
CO1 |field theory as they are functions of PO1 C3 1| T,ASG
space and time and apply vector
calculus to understand different
concepts of electromagnetic field
theory.

Be able to explain fundamental
laws governing electromagnetic
fields to determine different

. ) . . T,Mid
properties (Field intensity, Flux i
coz density etc.) and analyse the POL C4 1 3| Term
Exam, F
boundary value problems by
interpreting electric and magnetic
fields in different material media.
Be able to generalize the coupling
(or interaction) among time-varying Mid Term
CO3 |electric and magnetic fields and the PO2 C3 1 4 Exam. E

resulting Maxwell equations, and use
them to solve complex problems.

Be able to describe the basic
concepts of antenna engineering by PO3 c5 9 5
using all the applications of T.F
electromagnetic wave transmission.

CO4

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

Coordinate Systems and Transformation:

Cartesian coordinates, circular cylindrical coordinates, spherical coordinates, Vector calculus:
Differential length, area and volume, line surface and volume integrals, del operator, gradient of
a vector, divergence of a vector and divergence theorem, curl and Stoke’s theorem, Laplacian of
a scalar.

Electrostatic field and basic theorems:

Electrostatic fields, Coulombs law and field intensity, Electric field due to charge distribution,
Electric flux density, Gausses’s Law — Maxwell’s equation, Electric dipole and flux lines,
energy density in electrostatic fields. Electric field in material space: Properties of materials,
convection and conduction currents, conductors, polarization in dielectrics, dielectric constants,
continuity equation and relaxation time, boundary condition. Electrostatic boundary value
problems: Poission’s and Laplace’s equations, general procedures for soling Poission’s or
Laplace’s equations, resistance and capacitance, method of images.

Magnetic forces, materials and Maxwell’s equation:

Magnetostatics: Postulates of magnetostatics, Biot-Savart’s law, Ampere’s law and applications,
vector magnetic potential, magnetic dipole, magnetization, magnetic field intensity and relative
permeability, boundary conditions for magnetic field, magnetic energy, magnetic forces, torque
and inductance of different geometries. Time varying fields and Maxwell’s equations: Faraday’s
law of electromagnetic induction, Maxwell’s equations - differential and integral forms,
boundary conditions, potential functions, time harmonic fields.

Plane electromagnetic wave:

Poynting theorem and EM lower flow, Plane wave in loss less media - Doppler effect, transverse
electromagnetic wave, polarization of plane wave, plane wave in lossy media — low-loss
dielectrics, good conductors, group velocity, instantaneous and average power densities, normal
and oblique incidence of plane waves at plane boundaries for different polarization.
Transmission Lines:

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

Waveguides and Antennas:

Introduction to waveguides, Rectangular waveguide, Elemental electric dipole, Antenna patterns
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
co- ordinate systems to describe
the spatial variations of the
physical  quantities dealt in
CO1 | electromagnetic field theory as | 3
they are functions of space and
time and apply vector calculus to
understand different concepts of
electromagnetic field heory.

Be able to explain fundamental
laws governing electromagnetic
co? fields to determine different 3
properties (Field intensity, Flux
density etc.) and analyse the

boundary value problems by
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interpreting electric and magnetic
fields in different material media.

CO3

Be able to generalize the coupling
(or interaction) among time-
varying electric and magnetic
fields and the resulting Maxwell
equations, and use them to solve
complex problems.

CO4

Be able to describe the basic
concepts of antenna engineering by
using all the applications of 1
electromagnetic wave
transmission.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning 42
Self-Directed Learning 84
Formal Assessment 05
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative 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 cTi
Class 4 | Gradient of scalar field, Divergence of vector field

Class 5 | Curl of vector field, Divergence theorem

Class 6 | Stokes’s theorem, Two null identity

Week 3 Static Electric fields

Class 7 | Fundamental postulates

Class 8 | Coulomb’s law

Class 9 | Gauss’s law and application

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 field-Capacitance and capacitors

Class 14 | Electrostatic energy and forces

Class 15 | Poisson’s and Laplace’s equation

Week 6 Steady Electric Currents
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Class 16 | Boundary- value problems
Class 17 | Methods of images
Class 18 | Current density and ohm’s law
Week 7 Steady Electric Currents
Class 19 | Equation of continuity
Class 20 | Power dissipation and Joule’s law
Class 21 | Resistance Calculation
Week 8 Static Magnetic Fields
Class 22 | Fundamental Postulates Mid
Class 23 | Vector magnetic potential Term
Class 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 Torques
Week 10 Time-Varying Fields
Class 28 | Faraday’s law of electromagnetic induction
Class 29 | Maxwell’s equation
Class 30 | Potential functions, Time-harmonic fields
Week 11 Plane Electromagnetic Waves
Class 31 | Plane waves in lossless media with application CT-3
Class 32 | Plane waves in lossy media with application
Class 33 | Group Velocity, Poynting vector
Week 12 Transmission Lines
Class 34 | Transmission-line equation and parameters
Class 35 | Wave characteristics on finite and infinite transmission line
Class 36 | Impedance matching
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 Waveguides and Antenna arrays
Class 40 | Thin linear antennas
Class 41 | Antenna Arrays
Showing radiation and directivity manipulation by basic exposer to
Class 42 | o dern engineering tools (Ansoft HFSS, CST microwave studio,
and Extra Altair FEKO) on antenna design and numerical methods of
Hours | electromagnetic wave simulation.
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
0,
Continuous Asgi'giz;ﬁfti_s 20% | co1, coz, cos C3, C4, C5
Assessment
(40%) Class Participation 5% Co1 C3
Class Attendance 5% - -
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\ Mid term 10% C0O2,C0o3 C3,C4
CO2 C4
Final Exam 60% CO3 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. Cheng, Fundamentals of Engineering Electromagnetics, Pearson.
2. M. N. O. Sadiku, “Elements of Electromagnetics”, Sth Edition, Oxford University Press 2010.
3. W. H. Hayt and J. A. Buck, “Electromagnetic field theory”, 7th Edition.

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

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

COURSE INFORMATION

Course Code | : EECE 301 Contact Hours :3.00
Course Title | : Continuous Signals and Linear 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: Complex
Analysis, Matrices and Equation, Laplace Transform 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 and

characterization and different techniques to evaluate a signal in different domain. Additionally,
to make the students capable of selecting appropriate practice to evaluate a signal and system to
meet design specifications in communication system design for real life application. The course
also focuses on developing an interrelation between a mechanical system and electrical system.

OBJECTIVE

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

2. To familiarize the students with system characterization and analysis in time and frequency
domain, system specification (linearity, causality, time invariance, memory, stability,
invertibility, order of system), convolution, correlation, sampling, system response and
determination of properties.

3. To familiarize with Fourier series and Fourier transform, their properties, determination of
system transfer function and response and its application in system analysis.

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

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cP |calkp Assessment

No. Course Outcomes PO Taxonomy Methods
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Be able to define and describe
signal, system according to different
classification and hence explain the
properties of these classified signal
and system in terms of elemental
system operation.

N

Co1 PO1 C2, Al T,F

Be able to analyze signal and
system in terms of both time
domain and frequency domain and T, Mid
CO2 | then compare the advantages of the PO1 C5 1 Term
complementary insights and tools Exam, F
that these different perspectives
provide.

Be able to apply appropriate
analyzing technique of system to T, Mid
CO3 | design solution of electrical system, PO3 C6 5 Term

control system and communication Exam, F
system.

=

Be able to design an analogy
between electrical and mechanical
CO4 | system and then justify the use of PO3 C6, A3 1 5| ASGF
this analogy in finding response of
mechanical system.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

Time domain analysis of LTI systems: Differential equations — system representation, order
of the system, solution techniques, zero state and zero input response, system properties,
impulse response — convolution integral, determination of system properties, state variable —
basic concept, state equation and time domain solution.

Frequency domain analysis of LTI systems: Fourier series- properties, harmonic
representation, system response, frequency response of LTI systems, Fourier transformation-
properties, system transfer function, system response and distortion-less systems.

Applications of time and frequency domain analyses: Amplitude modulation and
demodulation, time-division and frequency-division multiplexing.

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

Solution of analog electrical and mechanical systems

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112137456718 7197] 10 [ 11 [12

Be able to define and describe signal, system|3
according to different classification and hence
CO1 |explain the properties of these classified
signal and system in terms of elemental
system operation.
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CO2

Be able to analyze signal and system in terms|3
of both time domain and frequency domain
and then compare the advantages of the
complementary insights and tools that these
different perspectives provide.

COo3

Be able to apply appropriate analyzing 2
technique of system to design solution of
electrical system, control system and
communication system.

CO4

Be able to design an analogy between 2
electrical and mechanical system and then
justify the use of this analogy in finding
response of mechanical system.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 42
Self-Directed Learning
Non-face-to-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 discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE

Week 1 Introduction and Classification of signals and systems

Class 1 Introduction to Signals and Systems, Continuous time and discrete time
signal

Class 2 Periodic and aperiodic signal, Energy signal and power signal

Class 3 Introduction to Impulse function, unit step function, rectangular function,
ramp function, complex envelope function
Week 2 Different Elementary Signal operation and Signal Properties

Class 4 Properties of Impulse function, unit step function, rectangular function

and ramp 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 Convolution 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 Constant coefficient 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 | State 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 Fourier 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 | Introduction to Fourier Transform
Class 23 | Properties of Fourier Transform: Linearity, symmetry, time shift, time MT
scaling, differentiation
Class 24 | Properties of Fourier transform: Integration, Parseval’s theorem, Duality,
Convolution
Week 9 Application of Fourier Transform
Class 25 | Nyquist Sampling Theorem
Class 26 | Sampling And Reconstruction
Class 27 | Amplitude Modulation and demodulation
Week 10 Multiplexing and Laplace Transform
Class 28 | Time-Division and Frequency-Division Multiplexing
Class 29 | 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 of systems of equations using Laplace Transform Cont. CT 3
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
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
co Bloom’s
Components Grading Taxonomy
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Co1 C2, Al
assigment13 | 2% co2 G5
CO3 C6
Continuous Co1 C2, Al
Assessment C . 5% CO2 C5
(40%) Class Participation CO3 6
CO4 C6, A2
Class Attendance 5% - -
. CO2 C5
Mid term 10% CO3 c6
Co1 C2, Al
. CO2 C5
Final Exam 60% CO3 6
CO4 C6, A2
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

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

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

5.1.15. EECE 303: Digital Electronics
Level-3 Term-1 (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 Education (OBE)

SYNOPSIS/RATIONALE

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

OBJECTIVE

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

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

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

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

COURSE OUTCOMES & GENERIC SKILLS

No. | Course Outcomes | Corresponding| Bloom’s | CP | CA | KP | Assessment
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PO Taxonomy Methods

To interpret and demonstrate
co1 the structure o_f various nymb_er PO2 c3 5 T
systems and its application in

digital design.

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

A4
PO3 C3 1 5 | T,F, ASG
P4

CO2

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

of combinational circuits.

CO3

Be able to comprehend
different memory elements and
use the concepts in designing PO3
and evaluating the sequential
circuits such as counters, shift
registers etc.

Mid Term
Cé6 2 5 | Exam, F,
ASG

CO4

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T —Test; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction to number systems and codes.

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

Implementation of basic static logic gates in CMOS and BiCMOS: DC characteristics,
noise margin and power dissipation. Power optimization of basic gates and combinational
logic circuits.

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

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

Sequential circuits: Different types of latches, flip-flops and their design using ASM
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)
1/2[3]4]5]6]7]8]9]10 [11 | 12

No. Course Outcome

To interpret and demonstrate the

CO structure of various number systems 3
and its application in digital design.

co To adhere to the design constraints to

5 construct efficient and simplified 3

combinational circuits.

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

3 |PLA as the applications of 3
combinational circuits.
CO | Be able to comprehend different 3

4 | memory elements and use the
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the

concepts in designing and evaluating
sequential circuits such as
counters, shift registers etc.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning
Non-face-to-face learning 42
Revision of the previous and (or) subsequent lecture at home 21
Preparation for final examination 21
Formal Assessment 5
Continuous Assessment
: S 3
Final Examination
Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative 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.
Class5 |Canonical and standard forms. CT-1
Class 6 |Mathematical problems on Boolean Algebra.
Week 3 | Simplification of Boolean Function, Universal Gate Introduction
Class 7 |Simplification of Boolean functions through Map method.
Class 8 |Product of Sums simplification.
Class9 |NAND and NOR implementation.
Week 4 Analysis and synthesis of digital logic circuits
Class 10 |Simplification with Don’t Care conditions.
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.
Class 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 |Exclusive-OR AND equivalence functions. Pass transistor, Pass gates.
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 read-only memory, Field programmable logic arrays.
Week 9 Introduction to Sequential Circuit
Class 25 |Introduction to memory elements. Difference 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. Construction and operation of master slave
flipflops

Class 29 |Introduction to state table, state diagram and state equation. State
assignment and state reduction method.

Class 30 |Design procedure of a clocked sequential circuit.

Week 11 Analysis of sequential 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 |Reqgisters: Introduction, Types. Types of data. Difference between 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 and
asynchronous counter

Class 38 |Asynchronous counters: up, down and up-down, modulus of a counter
Class 39 |Synchronous counters: up, down and up-down

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 CO Bloom’s Taxonomy
Class Test 20% | CO1,C02 C3, A4, P4
Continuous Assignment 1-3
Assessment (40%) Class Participation 5% C0O2, CO4 C6, A4, 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 = Psychomotor, and A = Affective Domain)

TEXT AND REFERENCE BOOKS

1. Digital Logic and Computer Design- M Morris Mano; Prentice Hall of India Private Ltd.
2. Digital Fundamentals —Thomas L Floyd; Prentice Hall International, Inc.
3. Pulse, Digital and Switching waveforms - 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-1 (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 requirements for electrical engineering students of Level-3, the
course emphasizes on a good understanding of basic concepts about digital logic circuits.
Besides, it helps to form a firm grasp of the modern design approach that relies on computer-
aided design (CAD) tools. It exploits areas like Boolean algebra, combinational circuits,
sequential circuits and memory elements. The students are first taught about the number
system and logic gates before introduction to digital 1C technology. This paves the way of
exposure to CAD tools like Schematic Capture and Verilog constructs which are useful for the
design of logic circuits. It will be followed by implementation of Verilog code in FPGA board.
The aim of the course is to familiarize students with modern design methodology 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 design.

2. To familiarize the students clearly with the way in which digital circuits are designed today
using CAD tools like Schematic Capture and Verilog HDL.

3. To develop students’ analytical skills to build complex digital circuit and impart the
knowledge about ‘Green Technology’ to integrate it in their projects.

4. To enhance the skill set of students in designing various memory devices such as flip flops,
registers and counters followed by implementation in FPGA boards.

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

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes Corre;pgndmg Tz;%%?rsy CP |CA KP Aﬁ;:fﬁg:jim
Be able to follow instructions on
building combinational and

CO1 |sequential circuits using basic logic PO9 P3 3| RQ,T
gates and compute simulation using
CAD tools.
Be adept to apply basic Boolean laws
and K-map to reproduce a simplified

co? and efficient_ver_sion of Ia_rge scale PO10 P3 13 6| ROT
complex  circuits meeting  the
specified requirements using
minimum hardware.
Be proficient to deconstruct a device

CO3 |and demonstrate skills to PO5 A3 6| RQT
troubleshoot a digital circuit.
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Be capable to construct different
types of digital electronic circuits
with or without memory elements for
CO4 |particular operation, within the realm PO10 P7 1,4 7 |PR,Pr,Q
of economic, performance, efficiency,
user friendly and environmental
constraints.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1127374als5l6]71819 10117 12

Be able to follow instructions on
building combinational and sequential
circuits using basic logic gates and
compute simulation using CAD tools.

Co1

Be adept to apply basic Boolean laws
and K-map to reproduce a simplified
CO2 | and efficient version of large scale 1
complex circuits meeting the specified
requirements using minimum hardware.

Be proficient to deconstruct a device
CO3 | and demonstrate skills to troubleshoot 3
a digital circuit.

Be capable to construct different types of
digital electronic circuits with or without
memory elements for particular operation,
within  the realm of economic,
performance, efficiency, user friendly and
environmental constraints.

CO4

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

TEACHING LEARNING STRATEGY

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

TEACHING METHODOLOGY

82



Lecture followed by practical experiments and discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE

Week 1  |Introductory session on IC(s) of logic gates, FPGA board and safety measures
followed by hands on experiment to compute the truth tables of the logic gates.
Introduction to Schematic Capture and Verilog and simulation on simple digital
circuits along with verification of De Morgan’s laws both on hardware and
software levels.

Week 2 |Brief follow up on Boolean Algebra and K-map and gray code-binary code
conversion. Followed by experiments using hardware and simulation using
Schematic Capture and Verilog.

Week 3  |Design and simulation of arithmetic circuits such as half adder, full adder, ripple
adder, half subtractor, full subtractor and multiplier circuit using basic logic gates,
Schematic Capture and Verilog followed by implementation in FPGA board.

Week 4  |Design and simulation of 4-2-1 multiplexer, 16-2-1 multiplexer, 4-2-1 multiplexer
using two 2-to-1 multiplexer, crossbar switch and demultiplexers using basic logic
gates, Schematic Capture and Verilog followed by implementation in FPGA board.

Week 5  |Design and simulation of 4-to-2 encoder, priority encoder, 2-to-4 decoder, 3-to-8
decoder using two 2-to-4 decoders, 4-to-16 decoder built using a decoder tree, 4-to-
1 multiplexer built using a decoder using logic gates, Schematic Capture and
Verilog followed by implementation in FPGA board.

Week 6  |Design of BCD to seven-segment decoder circuit using logic gates and simulation
of BCD to seven-segment decoder and multilevel modules (using adder, 7 segment
display) using Schematic Capture and Verilog.

Week 7 |Lab Test-1

Week 8 |Design and simulation of Latch, S-R FF, J-K FF, D FF, T FF, Master Slave FF
using logic gates, Schematic Capture and Verilog followed by implementation in
FPGA board.

Week 9  |Design and simulation of Up Counter, Down Counter (Synchronous 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 Access Shift Register using
logic gates, Schematic Capture and Verilog followed by implementation in FPGA
board.

Week 11 |Lab Test-2

Week 12 |Lab Quiz

Week 13 |Project Presentation

Week 14 |Viva

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 P3
Lab participation and 20% CO2 P3
Report CO3 A3

Conti CO4 P7

ontinuous CO1 P3

Assessment CO2 P3

Labtest-1,Labtest-2 30% CO3 A3

CO4 P7

Project and Presentation 25% CO4 P7

Project and Presentation 25% CO1 P3

83




CO?2 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 of Digital Logic with Verilog Design.
2. Ronald J Toccli, 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 System-I
Level-3 Term-1 (Spring)

COURSE INFORMATION

Course Code |: EECE 305 Contact Hours :3.00
Course Title |: Power System-I Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 205
Course Title: Energy Conversion-II

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with the basics of power system including the functions of its
different subsystems like Generation, Transmission, Distribution and Loads etc. It is targeted to
provide a strong foundation to the students on modelling of power system components for
different analysis like fault study, load flow study etc.

OBJECTIVE

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

2. To develop student’s skill to manipulate different parameters of power system network for
performance evaluation using appropriate developed models under steady state conditions.

3. To make them understand about the formulation of the power flow problem and grow the
ability in them to cast any given system in this framework.

4. To impart in depth knowledge to the students on modelling of synchronous machines and
other components under fault condition to understand the system response and fault level.

5. To introduce the students with the operating principle and appropriate applications of
different types of circuit breaker and relay for power system fault protection.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessme
No. Course Outcomes P g9 cp leal kp "
PO Taxonomy
Methods

Be able to know the role of different
subsystems of an interconnected
CO1 |power system and convert given PO1 C2 1,3 T,F
network parameters into per unit
values for steady-state analysis.
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Attaining knowledge to compare
different developed models for
transmission lines and manipulate

different  performance indicating T, Mid
CO2 . ) PO1 C4 1,3| Term
parameters of transmission lines
. . Exam, F
applying the knowledge of basic
mathematical and electrical
principles.

Achieving  ability to analyze
problems on load flow study and
CO3 |propose best solution algorithm using PO3 C4,A3 | 3 5 | F,ASG
any load flow methods considering
technical constraints.

Developing capability to analyze a
power system network under short

circuit faulted condition to identify T, Mid
CO4 |the behaviour of synchronous PO3 C6 1 5| Term
machines and fault current and hence Exam, F

design a network to adapt with
specific requirements.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

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

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

Load flow: Gauss-Seidal 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 and
unsymmetrical fault calculation.

Protection: Introduction to relays, differential protection and distance protection, Introduction
to circuit breakers.

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

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO)

112|3]4|5|6]|7]8[9]10]11]12

Be able to know the role of different
subsystems of an interconnected power

Clo system and convert any given network | 3
parameters into per unit values for
steady state analysis.

Attaining knowledge to compare
different  developed models for
transmission lines and manipulate

CO | .. o

5 different  performance indicating | 2

parameters of transmission lines
applying the knowledge of basic
mathematical and electrical principles.
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Achieving ability to analyze problems
on load flow study and propose best
solution algorithm using any load flow
methods considering technical
constraints.

Developing capability to analyze a
power system network under short
circuit faulted condition to identify the
behaviour of synchronous machines
and fault current and hence design a

network to adapt with specific
requirements.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-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, Co-operative 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 Components

Class 3 | Mathematical problems 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) and | CT-1
Classification

Week 3 Transmission Line Representation

Class 7 | Theory and mathematical problems based on Short transmission lines.

Class 8 | Theory and mathematical problems based on medium transmission lines
(End Condenser, Nominal T and Nominal )

Class9 | Theory and mathematical problems based on medium transmission lines
(End Condenser, Nominal T and Nominal =

Week 4 Transmission Line Representation

Class 10 | Theoretical analysis of long transmission lines (Rigorous method), Reflected
and Transmitted wave (practical and lossless transmission lines). CT-2

Class 11 | Mathematical Problems bas d on long transmission lines and Introduction to
A, B, C and D parameters for all types of transmission lines.
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Class 12 | Mathematical problems on A, B, C and D parameters, Equivalent T and =
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 system,
Parameters affecting real and reactive power flow, lassification of Buses.

Class 14 | Properties and formulation of Ygys matrix, Mathematical problems on Ygys

Class 15 | Theoretical analysis of bus voltage, Injected Power, Transmission Line losses

Week 6 Load Flow Study

Class 16 | Power Flow Methods: Theory and mathematical problems on Gauss-Seidal
Iterative Methods (PQ buses only).

Class 17 | Power Flow Methods: Theory and mathematical problems on Gauss-Seidal
Iterative Methods (Both PQ and PV buses).

Class 18 | Power Flow Methods: Theoretical analysis of Newton Raphson Method for
load flow study.

Week 7 Load Flow Study

Class 19 | Power Flow Methods: Mathematical Problems on Newton Raphson Method.

Class 20 | Power Flow Methods: Mathematical Problems on Newton Raphson Method.

Class 21 | Brief introduction to Decoupled Load Flow (DLF) and Fast Decoupled Load .

. . Mid-

Flow (FDLF) methods for power flow analysis, Comparative study among ferm
all power flow methods.

Week 8 | Symmetrical Components and Symmetrical Short Circuit Fault Analysis

Class 22 | Introduction to symmetrical components and related mathematical problems.

Class 23 | Introduction to symmetrical short circuit faults, Short circuit model of
synchronous machines, Introduction to Fault impedance, Fault MVA, Fault
current etc.

Class 24 | Fault analysis using internal voltage method and Thevenin equivalent method.

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 formulation of Zgys matrix.

Week 10 Symmetrical Short Circuit Fault Analysis

Class 28 | Mathematical problems on Zgys formulation.

Class 29 | Fault analysis using Zgys matrix and mathematical problems.

Class 30 | Mathematical Problems and Review class. CT-3

Week 11 Unsymmetrical Short Circuit Fault Analysis

Class 31 | Introduction to unsymmetrical short circuit fault.

Class 32 | Theoretical analysis and mathematical problems based on L-G fault.

Class 33 | Theoretical analysis and mathematical problems based on L-L fault.

Week 12 | Unsymmetrical Short Circuit Fault Analysis and Power Flow Control

Class 34 | Theoretical analysis and mathematical problems based on L-L-G fault.

Class 35 | Introduction to Tap Changing Transformer (ON load and OFF load),
Regulating Transformer, Booster Transformer for power flow control.

Class 36 | Introduction to Phase shifting transformer and Shunt capacitor for power
flow control. CT-4

Week 13 Variable Loads on Power Station

Class 37 | Introduction to Load Curves, Load Duration Curves, Maximum Demand,
Connected Load, Load Factor, Demand Factor, Diversity Factor, Plant
Capacity Factor, Plant Utilization Factor etc.

Class 38 | Mathematical Problems.

Class 39 | Mathematical Problems.

Week 14 Protection: Introduction to Circuit Breaker and Relay

Class 40 | Introduction to Circuit Breaker operating principle, Classification and
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applications, TRV, RRRYV, Restriking Voltage, Recovery voltage, CB
Ratings and mathematical problems on RRRV calculation.

Class 41 | Introduction to Relay operating principle, Classification, Relay ratings, Pick-
up current, PSM, TSM, Relay applications, Block diagram of Numerical
relay.

Class 42 | Operating principle of Distance relay and Differential relay, Primary and
Back-up protection.

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Co1 C2
Class Test/ Assignment 20% CO2 C4
1-3 COos3 C4, A3
Continuous CO4 Cé
Assessment (40%) Class Participation 5% - -
Class Attendance 5% - -
. Cco2 C4
0
Mid term 10% cod o
CO1 C2
. Cco2 C4
0
Final Exam 60% CO3 Ca. A3
CO4 C6
Total Marks 100%

(CO = Course Outcome, C= Cognitive, P= Psychomotor, and A = Affective Domain)
TEXT AND REFERENCE BOOKS
Text Books:
1. Power System Analysis- John Grainger & Stevenson
2. Principles of Power System- V. K. Mehta
Reference Books:
1. Elements of Power System Analysis- Stevenson
2. Modern Power System Analysis- Nagrath & Kothari
3. Power System Analysis- Hadi Saadat

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

5.1.18. EECE 306: Power System-1 Laboratory
Level-3 Term-I (Spring)

COURSE INFORMATION

Course Code : EECE 306 Lecture Contact Hours :3.00
Course Title : Power System I Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 305
Course Title: Power System I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Power System Laboratory is the introductory step of practical knowledge of power system for
the impartment of basic power system concepts in the students. This laboratory work starts with
the practical implementation of synchronizing a new component to the existing system followed
by the physical impersonation of power flow in a specific network, power drop and voltage
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regulation in different situation with different component. Towards the end, the transmission
line basics will be offered to the students. And at the end, the students will be told to design a
power system with some required outputs with which students will be helped in the long run.

OBJECTIVE

1. To introduce 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 along
with synchronous motors, parameters that affect it for different conditions.

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

4. To infix to the students about different types of connections of power transmission line and
power handling capacity as well as maximum power transmission condition.

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

COURSE OUTCOMES & GENERIC SKILLS

Corresponding|Bloom’s cplcAlkp Assessment

No. Course Outcomes PO Taxonomy Methods

Acquiring the competency to describe the
characteristics of real and reactive power
flowing in a power system and to illustrate
the societal and safety issue of power flow.

Co1 PO6 P1 7 R

Attaining the proficiency to compute the
power flow, power drop and voltage
CO2 | regulation for different situation for PO9 P3 R,QT
different types of machines and loads and
to respond as per the given conditions

Earning the potential to perform in a
group and be able to demonstrate different
CO3 | types of transmission line connection along PO10 A5 5 RQT
with their uses and power handling
capacity of transmission line

Developing hands-on knowledge to create
designs using different simulation software

CO4 | (PSAF, ETAP) to present own-designed PO12 Ad 1 A 6| PR,Pr
1
systems and defend the usage of the
components

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to verify practically the theories and concepts
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 to describe
the characteristics of real and reactive
CO1 | power flowing in a power system and to 2
illustrate the societal and safety issue
of power flow.

Attaining the proficiency to compute
the power flow, power drop and voltage
CO2 | regulation for different situation for 2
different types of machines and loads
and to respond as per the given
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conditions

CO3

Earning the potential to perform in a
group and be able to demonstrate
different types of transmission line
connection along with their uses and
power handling capacity of
transmission line

CO4

Developing hands-on knowledge to
create  designs  using  different
simulation software (PSAF, ETAP) to
present own-designed systems and
defend the usage of the components

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 14

Experiment 28
Self-Directed learning

Preparation of lab reports 18

Preparation of Lab-test 5

Preparation of Lab Quiz 9

Preparation of presentation 5

Engagement in group projects 20
Formal Assessment

Continuous assessment 10

Final examination 1
Total 110

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative
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: Measurement of power flow and voltage regulation of three
phase transmission line

5 Expt-04: Determination of phase angle and voltage drop between sender
and receiver

6 Expt-05: Study of real and reactive power flow for different sending and
receiving end voltage condition

7 Expt-06: Observation of power handling capacity of transmission line
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 Synchronous Motor
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10 Expt-09: Study of the regulation of receiver voltage using synchronous

capacitor

11 Practice Lab

12 Lab Test

13 Quiz test

14 Project submission

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
S CO1 P1
e | i [ coo £
Continuous P CO3 A5
Assessment CO2 P3
0,

(40%) Lab test 25% CO3 AS
Project and 20% co4 A4
presentation

. CO2 P3
0,
Lab Quiz 40% CO3 AG
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Principle of Power System — V. K. Mehta &Rohit Mehta
2. Elements of Power System Analysis — William d Stevenson

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

5.1.19. EECE 309: Communication Theory |
Level-3 Term-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 309 Lecture Contact Hours |: 3.00
Course Title  |: Communication Theory | |Credit Hours - 3.00

PRE-REQUISITE

Course Code: EECE 301
Course Title: Continuous signals and Linear System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with the basics of communication system including the functions of
its different components, transmission fundamentals, modulation schemes, multiplexing
methods, multiple access techniques etc. It is targeted to provide a strong foundation to the
students for analysing the performance of different communication system with respect to
corresponding design parameters.

OBJECTIVE

1. To familiarize the students with the basic principles and fundamentals components of a
communication system starting from message source to receiver and enable them to outline the
characteristics of various types of noises, channel capacity.

2. To develop student’s skill to analyze different performance characteristics of communication
systems by comparing different analog and digital modulation and transmission schemes.

3. To make them understand about different multiplexing and multiple access techniques to have
a better idea about modern communication system.
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4. To develop the ability to design a communication system with predefined design parameters
by analyzing proper channel selection criteria and evaluating the performance of that system
through simulation.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp | ca | kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to know the basic architecture
and role of different components of a
communication system and outline the
COL1 [characteristics of various types of PO1 C2 1,2 T,F
noises by estimating the channel
capacity of different system using
information theory.

Attaining knowledge to compare
different analog and digital modulation
methods and transmission schemes

lines and analyze different T, Mid
CO2 s PO1 C4 2,3 Term

performance indicating parameters of

. Exam, F

that system by applying the

knowledge of mathematical and

electrical principles.

Achieving ability to identify and

explain  different  methods  of .

multiplexing  for ~ communication T, Mid
CO3 PO2 C5 3,4 Term

systems and contrast between

4 . Exam, F

different multiple access schemes for

communication networks.

Developing capability to design a

communication system with defined

design parameters and justify the F, ASG,
co4 selection of channel by generating the PO3 Cé 1 S Pr

performance characteristics of the
system through simulation

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Overview of communication systems: Basic principles, fundamental elements, system
limitations, message source, bandwidth requirements, transmission media types, bandwidth and
transmission capacity.

Noise: Source, characteristics of various types of noise and signal to noise ratio.

Information theory: Measure of information, source encoding, error free communication over
a noisy channel, channel capacity of a continuous system and channel capacity of a discrete
memory less system.

Communication systems: Analog and digital. Continuous wave modulation: Transmission
types, base-band transmission, carrier transmission.

Amplitude modulation: Introduction, double side band, single side band, vestigial side band,
quadrature, spectral analysis of each type, envelope and synchronous detection.

Angle modulation: Instantaneous frequency, frequency modulation (FM) and phase modulation
(PM), spectral analysis, demodulation of FM and PM.

Pulse modulation: Sampling theorem, Nyquist criterion, aliasing, instantaneous and natural
sampling.

Pulse amplitude modulation: Principle, bandwidth requirements.

Pulse code modulation (PCM): Quantization principle, quantization noise, non-uniform
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guantization, signal to quantization error ratio, Companded PCM, PSK, FSK, QPSK, BPSK,
differential PCM, demodulation of PCM.

Delta modulation (DM): Principle, adaptive DM, line coding — formats and bandwidths.
Digital modulation: Amplitude-shift keying - principle, ON-OFF keying, bandwidth
requirements, detection, noise performance.

Phase-shift keying (PSK): Principle, bandwidth requirements, detection. Coherent and Non-
coherent Demodulation techniques.

Multiplexing: Frequency division multiplexing (FDM), Time division multiplexing (TDM) -
principle, receiver synchronization, frame synchronization, PHD, SONET/SDH, wavelength
division multiplexing, multiple-access network — time division multiple access, frequency-
division multiple access, code-division multiple access (CDMA), spread spectrum techniques,
coding techniques and constraints of CDMA.

Communication system design: Design parameters, channel selection criteria and performance
simulation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11271374als5l6l71879]10] 11 | 12

Be able to know the basic
architecture and role of different
components of a communication
system and  outline the
characteristics of various types of
noises by estimating the channel
capacity of different system
using information theory.

Co1

Attaining knowledge to compare
different analog and digital
modulation methods and
transmission schemes lines and
CO2 | analyze different performance | 3
indicating parameters of that
system by applying the
knowledge of mathematical and
electrical principles.

Achieving ability to identify and
explain different methods of
multiplexing for communication
systems and contrast between
different multiple access schemes
for communication networks.

CO3

Developing capability to design
a communication system with
defined design parameters and
CO4 | justify the selection of channel 3
by generating the performance
characteristics of the system
through simulation

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning
Lecture 42
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Practical / Tutorial / Studio
Student-Centred Learning

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

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 CT1
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 noise ratio
Class 6 Information theory: Measure of information
Week 3 Information theory
Class 7 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 digital
Class 11 Continuous wave modulation: Transmission types
Class 12 Base-band transmission, carrier transmission
Week 5 Amplitude modulation
Class 13 |Amplitude modulation: Introduction, double side band
Class 14 Single side band
Class 15  vestigial side band details
Week 6 Angle modulation
Class 16 Envelope and synchronous detection
Class 17 Angle modulation: Instantaneous frequency, frequency modulation
(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 code modulation (PCM):Quantization principle, quantization noise
- —— - — - Term
Class 23 Non-uniform 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: Amplitude-shift keying— principle
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Week 10 | Amplitude-shift keying and Phase-shift keying (PSK)
Class 28 Amplitude-shift keying: ON-OFF keying, bandwidth requirements,
detection, noise performance
Class 29 Phase-shift keying (PSK): Principle, bandwidth requirements, detection
Class 30 Coherent and Non-coherent 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, wavelength-division multiplexing
Class 35 Multiple-access network — time-division multiple access
Class 36 Frequency-division multiple access
Week 13 Multiple-access network
Class 37 |Code-division multiple access (CDMA)
Class 38 Spread spectrum techniques
Class 39 Coding techniques and constraints of CDMA.
Week 14 Communication system design
Class40  |Communication system design: Design parameters
Class 41 Channel selection criteria
Class 42 Performance simulation.
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 C2
Class Test/ Assignment 1-3 20% CO2 C4
Continuous CO3 C5
Assessment Class Participation 5% - -
(40%) Class Attendance 5% - -
. CO2 C4
Mid term 10% CO3 6
CO1 C2
. CO2 C4
Final Exam 60% CO3 o
CO4 C6
Total Marks 100%

(CO= Course Outcome, C= Cognitive Domain, P= Psychomotor Domain, A= Affective 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 Communication Systems, 4th ed.,

3. S. Haykin and M. Moher, Introduction to Analog and Digital Communications, 2nd ed.

Reference Books:

1. M. P. Fitz, Fundamentals of Communications Systems.

2. J.G. Proakis, M. Salehi, Fundamentals of Communication Systems, 2nd ed.
3. L. W. Couch, Il, 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-11 (Fall)

COURSE INFORMATION

Course Code |- 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 teach the students to analyze the modulation and demodulation techniques implementing the
circuit physically. The students are expected to be able to distinguish between the different
multiplexing techniques. With necessary modules and equipment required, the target is to enable
the students to demonstrate the characteristic waveforms of sampled and reconstructed signals.

OBJECTIVE

1. To introduce the students with the basic concepts of modulation and demodulation.

2. To familiarize the students with the analogue modulation techniques and enable them to
implement the circuits using necessary modules and oscilloscopes.

3. To impart knowledge on the multiplexing and demultiplexing techniques and teach them to
implement the circuits for these for their better understanding

4. To acquaint the students with the digital modulation techniques with the help of the required
modules and oscilloscopes.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP |[CA| KP Methods
Be able to construct the circuits to
CO1 |understand the analogue modulation PO5 P2,C3 6 | RQ,T
techniques.

Be able to analyze the characteristics
of sampled and reconstructed signals

coz and evaluate international IEEE] PO8 c4 1 [
standards.
Be able to compare different

CO3 |multiplexing techniques by physically  PO10 P1 2 R,Q, T,Pr
implementing the circuits.
Be able to explain the circuit diagrams

co4 of digital modulation techniques and PO11 p3. A2 | 1 |1 ROT.PR

design a project of communication
network.
(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
COURSE CONTENT
In this course, students will perform experiments to practically verify the theories and concepts
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
co1 circuits to understand _the 9
analogue modulation

techniques.

Be able to analyze the
characteristics of sampled and

CO2 | reconstructed  signals and 2
evaluate international IEEE
standards.

Be able to compare different
multiplexing techniques by

cos physically implementing the 2
circuits.
Be able to explain the circuit
diagrams of digital modulation

CO4 | techniques and design a 2
project of  communication
network.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 42
Lecture 14
Experiments 28

Self-Directed Learning
Preparation of Lab Reports
Preparation of Lab-test

Preparation of Quiz 89
Preparation of Presentation
Engagement in Group Projects
Formal Assessment
. 2
Continuous Assessment 3

Final Examination

Total 136

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative 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 Demodulation.
Week 4 Sampling Signal and Reconstruction.

Week 5 PCM Modulation and Demodulation.

Week 6 Time Division Multiplexing and Demultiplexing
Week 7 Lab Test-1

Week 8 Delta Modulation and Demodulation

Week 9 ASK Modulation and Demodulation

Week 10 FSK Modulation and Demodulation

Week 11 PSK Modulation and Demodulation

Week 12 Lab Test-2
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Week 13 Lab Quiz
Week 14 Project Presentation and Viva
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 P2,C3
Lab participation 20% CO2 C4
and Report CO3 Pl
CO4 P3, A2
Continuous Cco1 P2.C3
Assessment
0 ] ] 0 CO2 C4
(40%) Labtest-1, Labtest-2 30% CO3 P1
CO4 P3, A2
Project and 25% co4 P3, A2
Presentation
CO1 P2,C3
. CO2 C4
Lab Quiz CO3 1
CO4 P3, A2
Total Marks 100%
(CO= Course Outcome, C= Cognitive Domain, P= Psychomotor Domain, A= Affective Domain)
TEXT AND REFERENCE BOOKS
1. Modern Digital & Analog Communication System - B. P. Lathi; Oxford University Press.
2. Communication System — Simon 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 Processing-I
Level-3 Term-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 311 Contact Hours :3.00
Course Title |: Digital Signal Processing-I Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE-301
Course title: Continuous Signals and Linear System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
SYNOPSIS/RATIONALE

To familiarize the students with the basics of digital signal processing like analog to digital
conversion and vice-versa, sampling, quantization, aliasing etc. Understanding and analyzing
capacity development of LTI systems with difference equation in time domain. Being
conversant with Z transform and its applications and learn to analyze DT signal and systems in
frequency domain. Utilizing the knowledge in solving complex analytical practical problems
related to digital signals processing like digital filter design. In this course, therefore, the
students will learn the necessity and scope of DSP in various systems and how to use the
relevant tools and techniques for processing of digital signals and implementing digital systems.
OBJECTIVE

1. Be able to deliver fundamental knowledge on discrete time signals and systems, their
classification, core properties, representation and conversion of analog signal to digital signal
with discussion on problem of aliasing.
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2. Be able to apprise the students with characteristics, response and state of LTI systems for
varying conditions.

3. Be able to familiarize the students with Z-transform, inverse Z-transform and analysis of LTI
systems.

4. Be able to apprise the students with frequency domain analysis of discrete time signals and
systems to explore engineering problems.

5. Be able to impart in depth knowledge to enable students to design digital filters.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcome PO Taxonomy CP | CA|KP Methods
Be able to understand different
co1 S|gnals_and systems, thelr basic POL c2 23 T F
properties,  representation and
conversion.
Be able to determine/compute .
convolution sum and FIR and IIR T, Mid
CO2 . . PO1 C3, P3 Term
systems solving from difference 2,3 E
. xam
equation.
Be able to analyze discrete time .
cOo3 signals and s;z[emsl with IZ- PO3 cap3 | 1 5 I\é)l((l;e::m
transforms,DTFS, DTFT, DFT and ’ L
ASG
FFT.
To be able to design FIR and IIR
filters adopting various techniques C6, A2, F,
co4 to solve real life engineering PO2 P4 127 26 PR/ASG
problems.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction to digital signal processing (DSP): Discrete-time signals and systems, analog to
digital conversion, impulse response, finite impulse response (FIR) and infinite impulse
response (1IR) of discrete-time systems, difference equation, convolution, transient and steady
state response.

Discrete transformations: Discrete Fourier series, discrete-time Fourier series, discrete Fourier
transform (DFT) and properties, fast Fourier transform (FFT), inverse fast Fourier transform.

Z transformation: Properties, transfer function, poles and zeros and inverse Z transform.
Correlation: Circular convolution, auto-correlation and cross correlation.

Digital Filters: FIR filters-linear phase filters, specifications, design using window, optimal and
frequency sampling methods, IIR filters — specifications, design using impulse invariant, bi-
linear Z transformation, least-square methods and finite precision effects.

CO-PO MAPPING

No. Course Learning Outcome

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

Be able to understand different
signals and systems, their basic
properties, representation and
conversion.

Co1

Be able to determine/compute
co? convolution sum and solution of 3
FIR and IIR systems from

solving difference equation.

CO3 |Be able to analyze discrete time 3
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signals and systems with Z-
transforms,DTFS, DTFT, DFT
and FFT.

To be able to design FIR and IR
filters adopting various
techniques to solve real life
engineering problems.

CO4

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centred Learning -
Self-Directed Learning

Non-face-to-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, Co-operative 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) of digital signals and classification of signals.
Class 3 Continuous and discrete time sinusoidal signals
Week 2 Discrete Time Signals & Systems
Class 4 Sampling of analog signals and sampling theorem
Class5 |Quantization of continuous amplitude and sinusoidal 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 discrete
time signals
Class 8 Input-output description of systems and block diagram representations of
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 systems to arbitrary inputs: the convolution sum
Class 11  |Solution of linear constant coefficient difference equations CT2
Class 12  |Cross-correlation sequences
Week 5 Correlation and Z-transformation (Contd.)
Class 13 |Autocorrelation sequences
Class 14  |Z-transform: direct and inverse
Class 15  |Properties of Z-transform
Week 6 Z-transformation (Contd.)
Class 16 |Rational Z-transforms: Poles and zeros
Class 17 |Pole location and time domain behavior for causal signals
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Class 18 |The system function of a linear time-invariant system

Week 7 Z-transformation (Contd.)
Class 19 |Inversion of Z-transform by power series expansion
Class 20 |Inversion of Z-transform by partial fraction expansion
Class 21  |Solving of mathematical problems regarding inversion of Z-transform

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 10 Discrete Transformations (Contd.)
Class 28 |Ideal 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 algorithm, Inverse FFT

Week 12 Digital Filters
Class 34 |Implementations of FFT algorithm
Class 35 |Introduction 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  |Designing of FIR filters with Frequency Sampling method
Week 14 Digital Filters (Contd.)

Class 40 |Designing of IIR filters with bi-linear Z-transform method

Class 41 |Designing of IIR filters with Least Square method

Class 42 |Review Class.

ASSESSMENT STRATEGY
co Bloom’s

Components Grading Taxonomy
Class Test/ 20% CO1, CO2 C2,C3,P3

Continuous Assignment 1-3 CO3 C4, P3

Assessment Class Participation 5% CO3 C4,P3

(40%) Class Attendance 5% - -
Mid term 10% CO 2, CO3 C3, C4, P3
: CO1,CO3 C2,C4,P3
Final Exam 60% cO4 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 Applications-John G. Proakis,
Dimitris K Manolakis; Pearson Education.
2. Digital Signal Processing — Emmanuel C. Ifeachor & 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 Processing-1 Laboratory
Level-3 Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 312 Contact Hours  |: 3.00
Course Title  |: Digital Signal Processing-1 Laboratory Credit Hours :1.50

PRE-REQUISITE

Course Code: EECE 311
Course Title: Digital Signal Processing |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the analyze the fundamental properties of different types of signals and
signals for real life application using MATLAB simulation tool. It is targeted to provide a basic
foundation for designing communication systems using hardware and computer aided tools.

OBJECTIVE

1. To impart the students in-depth knowledge about the basic concepts of signals and systems
and their interconnections in a simple and easy-to-understand manner through different
mathematical operations like folding, shifting, scaling, convolutions, etc. using MATLAB

2. To familiarize the students to determine the transfer function and predict frequency response
of discrete-time systems by applying various techniques like Z-transform, DFT and FFT using
MATLAB

3. To impart the basic knowledge of design and compose digital 1IR and FIR filters using filter
approximation theory, for optimal cost.

4. Be familiarize the students to develop engineering design and report writing skills with the
help of project work.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes Correlsppcc))ndmg Tz;%%?rsy CP | CA |KP A;ngﬁg]desm

To acquire basic knowledge of
generation of different signals and 1

CO1 |convert analog signal into digital PO1 P1 111 2’ R,Q,LT
signals and vice-versa for real life
applications.
To explain frequency response of the
systems using frequency

transformation technique, DFT, DIF- PO5
FFT or DIT-FFT algorithm, window
techniques and visualization using
MATLAB;

CO2 P2 16| RQ,LT

To follow the design procedures of
FIR and IIR filters for evaluating its
performance along with  noise
reduction technique of complex
communication channel in real life
application.

COo3 PO12 P3 31246 | R,Q,LT

To perform as a group member and
CO4 |assist others during group projects PO10 A4 PR, Pr
and presentations.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

102




COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 311 using different hardware equipment and simulation software.

CO-PO MAPPING

No.

Course Outcome

PROGRAM OUTCOMES (PO)

1 2 38 4 516 |7 8 |9

10

11

12

Co1

To acquire basic knowledge of
generation of different signals and
convert analog signal into digital
signals and vice-versa for real life
applications.

CO2

To explain frequency response of the
systems using frequency
transformation technique, DFT, DIF-
FFT or DIT-FFT algorithm, window
techniques and visualization using
MATLAB;

CO3

To follow the design procedures of
FIR and IIR filters for evaluating its
performance along with noise
reduction technique of complex
communication channel in real life
application.

CO4

To perform as a group member and
assist others during group projects
and presentations.

3

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 27
Lecture: 9
Experiment: 18
Self-Directed Learning 51
Preparation of Lab Reports 9
Preparation of Lab-test 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 discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE

Week 1

by MATLAB.

To represent basic signal like: Unit Impulse, Ramp, Unit Step and Exponential
and generation of discrete sine and cosine signals with given sampling frequency

Week 2

To covert an analog signal into digital signal and vice-versa to calculate the
quantization error using MATLAB.
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Week 3 To develop a MATLAB program to perform cross-correlation, auto-correlation
and circular convolution of two sequence.

Week 4 To write an MATLAB program to find discrete Fourier transform and Inverse
discrete Fourier transform.

Week 5 To compute DFT and IDFT by DIT-FFT and DIF-FFT methods of a given
sequence using MATLAB.

Week 6 To determine z-transform from a given transfer function and its ROC using
MATLAB.

Week 7 Lab Quiz-1

Week 8 To write a MATLAB program for low pass, high pass and band pass filter using
Butterworth approximation.

Week 9 To design analog filters (Low pass, high pass, band pass and band stop), IIR
(Low pass, high pass, band pass and band stop) and FIR filters (Window
Technique) using MATLAB

Week 10 | To write a program to remove Salt & paper type noise from a given image 2. To
change the colour of specific part of given image.

Week 11 Practice

Week 12 Lab Test

Week 13 Lab Quiz-2

Week 14 | Project Presentation

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

CO1 P1

Lab participation and Report 25% CO2 P2

Continuous CO3 P3

Assessment Col P1

(70%) Lab Test 30% CO2 P2

CO3 P3

Project and Presentation 15% CO4 A4

CO1 P1

Lab Quiz 30% CO2 P2

CO 3 P3

Total Marks 100%

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

TEXT & REFERENCE BOOKS

1. Digital Signal Processing: Principles, Algorithms and Applications — Proakis & Manolakis.
2. Digital Signal Processing using MATLAB — Ingle & 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 Hours |: 3.00
Course Title |: Electrical Measurement, Instrumentation and Sensors |Credit Hours |: 3.00

PRE-REQUISITE

Course Code: EECE 101, EECE 105, EECE 201 and EECE 207
Course Title: Electrical Circuits I, Electrical Circuits I, Electronics | and Electronics 11

CURRICULUM STRUCTURE

Outcome Based Education (OBE)
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SYNOPSIS/RATIONALE

To familiarize with a general measurement system; from the study of measurement execution
with the help of various tools and sensory devices, conditioning/ converting the data obtained
to a suitable format and finally making use of that suitable data for real life applications and
relate to the recent measurement techniques used in industry and researches.

OBJECTIVE

1. To impart the knowledge of the basics of electrical and electronic measurement system
components along with different methods of measurement.

2. To develop the ability to analyze typical measurement data obtained and determine
performance metrics.

3. To divulge about prevailing measurement tools and techniques in order to develop the ability
to improvise and handle measurements in a relatively new experimental scenario.

4. To familiarize with the measurement methods and tools used in the industry and top-notch
research facilities around the world.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cPICAlKP Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to define the basics off
electrical and electronic measurement
CO1 |equipment and  explain  their PO1 C2 13 T, F
characteristics along with different ’
types of methods of measurement.

Be adept in analysing measurement
data and information with the help of T, Mid
CO2 |study, design, and implementation and PO4 C4 1 3| Term

performance analysis of measurement Exam, F
systems.

Be competent in  evaluating,
debugging and improving the operation PO3 5 AN Mid Term
of a measurement system to apply to Exam, F

new, unexpected situations.

CO3

Be able to estimate the crucial part that
measurement plays in industrial and
scientific activities and to be familiar
with  criteria fo_r sensors  and PO1 c2 Pr /ASG
transducers  selection and select 2,3
appropriate measurement methods for
engineering tasks and  scientific
researches.

CO4

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction: Applications, functional elements of a measurement system and classification of
instruments.

Measurement of electrical quantities: Current and voltage, power and energy measurement.
Current and potential transformer.

Transducers: Mechanical, electrical and optical. Measurement of non-electrical quantities:
Temperature, pressure, flow, level, strain, force and torque.

Basic elements of dc and ac signal conditioning: Instrumentation amplifier, noise and source
of noise, noise elimination compensation, function generation and linearization, A/D and D/A
converters, sample and hold circuits.

Data Transmission and Telemetry: Methods of data transmission, dc/ac telemetry system and
digital data transmission. Recording and display devices. Data acquisition system and
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microprocessor applications in instrumentation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
No. Course Outcome T2 3115 6 17 I8 9 101l
Be able to define the basics of electrical and
CO |electronic measurement equipment and
. . . |13
1 |explain their characteristics along with
different types of methods of measurement.
Be adept in analysing measurement data
and information with the help of study,
CO|, . . :
5 design, and |mplementat|on and 2
performance analysis of measurement
systems.
co Be competent in evaluating, debugging and
3 improving the operation of a measurement 3
system to apply new unexpected situations.
Be able to estimate the crucial part that
measurement plays in industrial and
CO |scientific activities to be familiar with 3
4 (criteria for sensors transducers selection,
select appropriate measurement method for
engineering tasks and scientific researches.

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

level of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical / Tutorial / Studio -

Student-Centred Learning -
Self-Directed Learning

Non-face-to-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, Co-operative 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.

classification of instruments.

Class 3 |Functional elements of a generalized measurement system and

Week 2 Measurement Tools : Analog Meters

principle.

Class4 |Galvanometer: D’Arsonval type, Its construction and operating

motion in various damping conditions.

Class 5 |Galvanometer: Torque equation, Dynamic behaviour and equation of

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 principle.

Class 8 |Voltage and Current measurements: Rectifier based AC meter, multi-
range meters.

Instrument transformers: Introduction, uses, advantages, design
considerations etc.

Class 9 |Power measurement: Electrodynamometer type meter movement;
Energy measurement: Induction type meters. A brief overview on Smart
Energy Meter.

Week 4 Measurement Tools: Electronic Devices Integration

Class 10 |Power Factor meters: Familiarization with the DSP chip for electrical
quantity measurement.

Class 11 |Electronic Analog meters: Use of electronic components (transistor, op-
amp etc.) for better measurement systems, Energy metering ICs (brief
overview)

Class 12 |Chronological development of measurement tools (meters) and gradual
development in measurement methods.

Week 5 Electrical Transducers : Basics and Working Principle CT2

Class 13 |Transducers: Introduction, advantage of using Electrical Transducers.

Class 14 |Resistance, Inductance and Capacitive transducer.

Class 15 |Hall effect transducer and Optical transducer.

Week 6 Transducers : Spatial Variable Measurement

Class 16 |Distance and Level measurement- Time of Flight method.

Class 17 |Anemometer, Ultrasonic and Turbine Flowmeter, Electromagnetic
Flowmeter.

Class 18 |Tilt and Proximity sensing application in Robotics.

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 vision
and warfare.

Class 21 |Measurement of Strain, Force (piezoelectric sensors) and Torque.

Week 8 Transducers : Radiation and Wireless Instrumentation

Class 22 |Radioactivity and Dosimetry measurement.

Class 23 |Wireless Sensing Node hardware and Technology. Mi

- id

Class 24 |Remotely located Autonomous sensors and transducers- Power issues Term

Week 9 Error Analysis

Class 25 |Typical errors in measurement methods and data obtained from
transducers and meters.

Class 26 |Practical design issues in electrical quantity measurement: Loading
effect and linearity between input and output of measurement system,
accuracy and precision.

Class 27 |Statistical analysis of errors and deviations, performance metrics of the
measurement tools.

Week 10 Noise Performance Analysis

Class 28 |Noise in a measurement system: Typical source of noise in a
measurement system.

Class 29 |Types of noise in measurement system- Electromagnetic Interference,
Inductive and Capacitive coupling. CT3

Class 30 |Techniques for compensation of noise: Shielding, Filtering and Ground
isolation.

Week 11 Measurement Data/Signal Conditioning
Class 31 |Overview of data/signal conditioning: Noise elimination and
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compensation, Amplification, Linearization.

Class 32 |Isolation of the output from the input: Buffering and Impedance
matching.

Class 33 |Protection of the measurement devices from high current/voltage signal:
Zener regulator, Opto-isolator, Fuse etc.

Week 12 Measurement Data/Signal Conditioning

Class 34 |Different methods in use: A\D and D\A conversion for suitable output
devices and data acquisition.

Class 35 |A\D converters: Basics, techniques- parallel/flash, single slope (ramp),
successive approximation, sample and hold circuit implementations.
Class 36 |D\A converters: Basics, Practical Circuits- weighted resistor and ladder
type. Performance characteristics of A\D and D\A systems.

Week 13 Data Transmission, Telemetry and Data Presentation
Class 37 |Data Acquisition and Distribution system: Microprocessor and
embedded system applications.
Class 38 |Telemetry: Current, Voltage and Frequency telemetry. Telemetry in use:
Application in biomedical and space applications.
Class 39 |Various types of user-end display devices and their interfacing with
sensors and signal conditioning elements.

Week 14 Practical Measurement System Familiarization
Class 40 Different  practical measurement system network analysis
(1):Elementary systems
Class 41 Different practical measurement system analysis (2):Elaborate systems
Class 42 Review Class

ASSESSMENT STRATEGY

Components Grading CcoO Bloom's Taxonomy

CO1 C2

Class Test/ Assignment 1-3 20% CO2 C4

Continuous CO4 C2

Assessment Class Participation 5% CO4 C2

(40%) Class Attendance 5% - -
: CO2 C4
0

Mid term 10% CO3 cs

CO1 C2

Final Exam 60% CO2 C4

CO3 C5

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. ‘A Course in Electrical and Electronic Measurements and Instrumentation’ by A. K.
Sawhney, 19th Revised Edition, Publisher: Dhanpat Rai and Sons, Delhi

2. ‘Electronic Instruments and Instrumentation Technology’, by M. M. S. Anand, @2004 by
Prentice-Hall of India

3. ‘Modern Electronic Instrumentation and Measurement Techniques’ by A. D. Helfrick and
W. D. Cooper, @1990 by Prentice-Hall 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 Measurement, Instrumentation and Sensors Laboratory
Level-3 Term-1 (Spring)

COURSE INFORMATION

Course Code |: EECE 314 Contact Hours |: 3.00
Course Title |; Electrical Measurement, Instrumentation and Sensors |Credit Hours |: 1.50
Laboratory

PRE-REQUISITE

Course 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 natural
parameters. It is also targeted to perform some of the signal conditioning techniques (e.g.
ADC/DAC). It is designed to teach the students how to adapt measurement devices with
environmental variation and change of range of the measured. Finally, this course contains a
project that may have real life applications, and students will develop communication skill
engaging in different group activities.

OBJECTIVE

1. To provide the students hand on experience on measurement techniques and signal conditioning
that are taught in theory.

2. To enable the students to adapt the measurement processes with variation of range and
environment.

3. To develop communication skill of the students by engaging them with various group activities.

4. To introduce the students with a modern engineering tool (Proteus) that has wide application in
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 Corresl,%)ndmg TEL%%rgn?y CP|CA |KP A:jgiﬁgndesm
Be able to measure different electrical T, Mid
COl|and nonelectrical parameters by P4 1 3| Term,
assembling measurement circuits. PO9 ASG, F
Achieve ability to calibrate T, Mid
CO2 |measurement equipment and explain P5 1 6| Term, F,
their accuracy and precision. PO5 ASG
Be adept to change experimental setups T, Mid
CO3 |in order to vary its range and adapt P6 1,2 5| Term,
with environmental variation. PO9 ASG, F
Be able to construct real life project T, Mid
CO4 |independently and verify for real world A5, P7 [2,3/2,3| 8| Term, F,
application to achieve life-long learning. PO12 ASG

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 313 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome

1]2]3[4]5]6][7]8]9]10]11]12
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Co1

Be able to measure different electrical and
nonelectrical parameters by assembling
measurement circuits.

COo2

Achieve ability to calibrate measurement
equipment and explain their accuracy and
precision.

CO3

Be adept to change experimental setups in
order to vary its range and adapt with
environmental variation.

CO4

Be able to construct real life project
independently and verify for real world
application to achieve life-long learning.

3

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 10
Experiment 20
Self-Directed Learning
Preparation of Lab Reports 20
Preparation of Lab-test 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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1 |Measurement of Medium Resistance Using Wheatstone Bridge, Low Resistance
Using Kelvin Double Bridge and Simulation in Proteus.

Week 2 |Range Extension of Ammeter and VVoltmeter and Demonstration of Loading Effect.

Week 3 |Measurement of Power by 2 Wattmeter Method and Energy Metering IC and
Simulation in Proteus.

Week 4 |Active Low-pass Butterworth Filter Design and Simulation in Proteus and
MATLAB.

Week 5 |Lab Test-01

Week 6 |Measurement of Capacitance Using 555 Timer IC and Simulation in Proteus.

Week 7 |Measurement of Self-inductance by Maxwell’s Capacitance Bridge and Simulation
in Proteus.

Week 8 |Inductive Displacement Sensor (LVDT) and Ultrasonic Displacement Sensor
Interfaced with Arduino: Simulation in Proteus and Implementation.

Week 9 |Touch and Position Sensor Using Capacitive Transducer: Simulation in Proteus and
Implementation.

Week 10 |Implementation of Resistance Temperature Detector (RTD) to Measure Temperature
and Simulation in Proteus.

Week 11 |Implementation of an 8-bit Analog to Digital (A/D) Converter and Simulation in
Proteus.

Week 12 |Lab Test-2

Week 13 |Project Submission and Presentation
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|Week 14 [Lab Quiz |

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

CO1 P4

Lab participation and Report 20% CO2 P5

CO3 P6

Continuous CO1 P4

Assessment (40%) Lab test-1, Lab test-2 30% CO2 P5

CO3 P6

Project and Presentation 25% CO4 A5, P7

CO1 P4

Lab Quiz 25% CO2 P5

CO3 P6

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. A Course in Electrical and Electronic Measurements and Instrumentation - A. K. Sawhney
2. Measurement and Instrumentation Principle — Alan Morris (3rd Ed.)

***Details 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 Code |: 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 prepare themselves for advanced study in a
variety of different areas of solidstate engineering and material science: metals, semiconductors,
superconductors, optical, magnetic and amorphous materials. This course is meant to create the
background needed to understand the physics of device operations and also prepare students for
advanced courses in solid state and quantum electronics.

OBJECTIVE

1. Be able to familiarize with atomic structure-property relationships and engineering of
materials to perform well in a specific electrical application.

2. Be able to introduce basic concepts of quantum physics to analyze dynamics of particle like
electron and photon.

3. Be able to stress the importance of magnetic materials, their properties and applications in
electrical engineering.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP|CA| KP Methods
Acquiring ability to infer the physics
of electron theory, atomic structure A.SG’ T,
COo1 . ’ ' PO1 C2 1 3 | Mid Term
atomic bonds, crystal structure,
Exam, F
crystal geometry and crystal defects
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and its application to a broad range
of materials.
Achieving capability to analyze the .
modern physical principles T, Mid
CO2 . ; : PO1 C4 2 Term
underlying electrical conduction and
L9 - Exam, F
magnetism in a range of materials.
Becoming adept in  solving
Schrédinger’s  equation for for
cOo3 one/'two-dlmensmnal potentlal PO3 c3 3 2 |ASG, PR, F
barrier problem and applying the
concept to design semiconductor
devices.
Getting in-depth  knowledge to
co4 interpret the phy_5|_cs of magnetic POL c5 3 T F
phase transitions and
superconductivity.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; 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 conduction: Scattering, mobility and resistivity,
temperature dependence of metal resistivity, Mathiessen’s rule, Hall effect and thermal conductivity.
3. Introduction to quantum mechanics: Wave nature of electrons, Schrodinger’s equation, one-
dimensional quantum problems - infinite quantum well, potential step and potential barrier;
Heisenbergs’s uncertainty principle and quantum box.

4. Band theory of solids: Band theory from molecular orbital, Bloch theorem, Kronig-Penny
model, effective mass, density-of-states.

5. Carrier statistics: Maxwell-Boltzmann and Fermi-Dirac distributions, Fermi energy.

6. Modern theory of metals: Determination of Fermi energy and average energy of electrons,
classical and quantum mechanical calculation of specific heat.

7. Dielectric properties of materials: Dielectric constant, polarization - Electronic, ionic and
orientational; internal field, Clausius-Mosotti equation, spontaneous polarization, frequency
dependence of dielectric constant, dielectric loss and piezoelectricity.

8. Magnetic properties of materials: Magnetic moment, magnetization and relative permittivity,
different types of magnetic materials, origin of ferromagnetism and magnetic domains.

9. Introduction to superconductivity: Zero resistance and Meissner effect, Type | and Type Il
superconductors and critical current density.

CO-PO MAPPING

PROGRAM OUTCOMES (PO

No. Course Outcome 1121314151617 81910 11 T12

Acquiring ability to infer the
physics of electron theory, atomic
structure, atomic bonds, -crystal
structure, crystal geometry and
crystal defects and its application
to a broad range of materials.

Co1

Achieving capability to analyze the
modern physical principles
CO2 | underlying electrical conduction | 3
and magnetism in a range of
materials.

CO3 | Becoming adept in solving 2
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Schrodinger’s equation for for
one/two-dimensional potential
barrier problem and applying the
concept to design semiconductor
devices.

Getting in-depth knowledge to
interpret the physics of magnetic
phase transitions and
superconductivity.

CO4

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 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, Co-operative and Collaborative Method, Problem 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 cTi

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

Week 4 Classical theory of electrical and thermal conduction

Class 10 |Temperature dependence of metal resistivity, Mathiessen’s rule

Class 11 |Temperature dependence of metal resistivity,Mathiessen’s rule

Class 12 |Hall effect and thermal conductivity.

Week 5 Introduction to quantum mechanics

Class 13 |Wave nature of electrons :
Mid-term

Class 14 |Wave nature of electrons

Class 15 |Heisenbergs’s uncertainty principle

Week 6 Introduction to quantum mechanics

Class 16 |Schrodinger’s equation

Class 17 |Schrodinger’s equation

Class 18 |Potential step and potential barrier, One-dimensional quantum problems
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- infinite quantum well
Week 7 Introduction to quantum mechanics
Class 19 |One-dimensional quantum problems - infinite 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 CT3
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 Fermi-Dirac distributions, Fermi energy
Class 29 |Determination of Fermi energy and average energy of electrons
Class 30 |Classical and quantum mechanical calculation of specific heat
Week 11 Dielectric properties of materials
Class 31 |Dielectric constant, polarization - Electronics
Class 32 |lonic and orientational, internal field
Class 33 |Clausius-Mosotti equation
Week 12 Dielectric properties of materials
— CT4
Class 34 |Spontaneous polarization
Class 35 |Frequency dependence of dielectric constant
Class 36 |Dielectric loss and piezoelectricity
Week 13 Magnetic properties of materials
Class 37 |Magnetic moment, magnetization and relative permittivity
Class 38 |Different types of magnetic materials, origin of ferromagnetism and
magnetic domains.
Class 39 Introduction to superconductivity
Class 39 |Zero resistance and Meissner effect
Week 14 Introduction to superconductivity
Class 40 |Zero resistance and Meissner effect
Class 41 |Type I and Type Il superconductors and critical current density.
Class 42 |Students’ Presentation on selected topics.
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO-1 C2
_ C_Iass Test/ 20% CO2 ca
Continuous Assignment 1-3
Assessment —— co-4 €5
(40%) Class Participation 5% CO-1, CO-3 A2
Class Attendance 5% - -
Mid term 10% CO 1, CO2 C2,C4
. CO-1, CO-2 C2,C4
Final Exam 60% CO3 CO-4 C3.C5
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Principles of Electrical Engineering Materials and Devices - S. O. Kasap; Irwin McGrawHiill.
2. Electrical Engineering Material — 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-11 (Fall)

COURSE INFORMATION

Course Code | EECE 317
Course Title | VLSI |

:3.00
:3.00

Contact Hours
Credit Hours

PRE-REQUISITE

EECE-201- Electronics |, EECE-303-Digital Electronics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To familiarize the students with the steps of fabrication, techniques to implement any arbitrary
logic function in different circuit families. This course is also designed to teach the students how,
to calculate edge times, delay and power of MOS circuits, how to draw stick diagram and
layouts maintaining the well-established design rules. Principles of Subsystems, Memory Cells,
ALU and Adders and Amplifiers are taught that are widely required in electronics industry.

OBJECTIVE

1. To teach the elementary Fabrication steps and working principle of different circuit families
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 and Memory Cell design skills of the students and engage them in
using modern engineering tools, e.g. Cadence, Proteus and Quartus.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be able to interpret the steps of i
Fabrication, implement any logic T, Mid
col function using NMOS, CMOS and PO1 3 13| Term,
. - ASG, F
other circuit families.
Be able to comprehend non ideal
characteristics of MOS devices and T, Mid
CO2 |apply this knowledge in analysing C3 1,2| Term, F,
performances of amplifiers and logic PO1 1 ASG
gates.
Be adept to compute power and delay| T Mid
of MOS circuits and design MOS i
co3 . . . C6 2 | Term,
circuits for desired power delay PO1 1
ASG, F
performance.
Be adroit to draw Stick Diagram and
Layout maintaining the lambda-based T, F, ASG,
co4 Design Rules, design Subsystems, PO3 C3, P7 12| 1 S Pr
Memory Cells.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

VLSI technology: Top down design approach, technology trends and design styles.
Review of MOS transistor theory: Threshold voltage, body effect, 1-V equations and
characteristics, latch-up problems, NMOS inverter, CMOS inverter, pass-transistor and
transmission gates.

CMOS circuit characteristics and performance estimation: Resistance, capacitance, rise and
fall times, delay, gate transistor sizing and power consumption.

CMOS circuit and logic design: Layout design rules and physical design of simple logic gates.
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CMOS subsystem design: Adders, multiplier and memory system, arithmetic logic unit.
Programmable logic arrays. 1/0 systems. VLSI testing.

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO)

112|3[4[5|/6]7]|8[9]10]11]12

Be able to interpret the steps of
Fabrication, implement any logic
function using NMOS, CMOS and other
circuit families.

COo1

Be able to comprehend non ideal
characteristics of MOS devices and
CO2 |apply this knowledge in analysing| 3
performances of amplifiers and logic
gates.

Be adept to compute power and delay
of MOS circuits and design MOS
circuits for desired power delay
performance.

CO3

Be adroit to draw Stick Diagram and
Layout maintaining the lambda-based
Design Rules, design Subsystems and
Memory Cells.

CO4

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment 9
Continuous Assessment
. S 3
Final Examination
Total 131
TEACHING METHODOLOGY
Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method
COURSE SCHEDULE
Week 1
Class 1  |Brief History
cl Integrated Circuits Trends, Choice of Technology and Various Design
ass 2
Approaches CT1
Class 3 |nMOS Fabrication & CMOS Fabrication
Week 2
Class 4  |Thermal Aspects of Processing
Class5 [BiCMOS technology
Class 6  |Production of E-beam 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 Degradation,Velocity Saturation

Class 11

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

Lambda-Based Design 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 Current-Source Load

Class 23

CS Stage with Degeneration

Class 24

Source Follower (Common-Drain), Common-Gate Stage

Week 9

Class 25

Architectural Issues

Class 26

Switch Logic, Pull up and Pull down Network

Class 27

Gate Logic, Compound 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 Inverter

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 EImore 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 & Summary

ASSESSMENT STRATEGY

Components Grading CcO

Bloom’s Taxonomy

Continuous |

Class Test/ Assignment 1-3 20% CO1 C3
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Assessment CO2 C3
(40%) CO3 C6
CO4 C3, P7
Class Participation 5% CO14 C3, P7
Class Attendance 5% - -
Co1 C3
Mid term 10% CO2 C3
CO3 C6
CO4 C3, P7
Co1 C3
CO2 C3
Final Exam 60% CO3 C6
CO4 C3, P7
CO5 Ce6, P7
Total Marks 100%

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

TEXT AND REFERENCE 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 and D. Harris.
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-11 (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 associated with the analysis and design of integrated
circuits (IC) in the state of the art CMOS technologies. Continuous advances in microelectronics
and Very Large Scale of Integration (VLSI) made an entire electronic system on a single chip
(SoC) possible. Design and manufacturing of semiconductor devices present unique challenges,
especially at the conceptual and design levels, therefore computer-assisted design (CAD)
methods are sought to help manage these complex design. The major aim of this course is to
give the student an understanding of the different design steps required to carry out a complete
digital VLSI (Very-Large-Scale Integration) design in silicon. This paves the way of exposure to
CAD tools like Microwind, DSCH2 and Quartus Il, which are essential for the VLSI design
process. After completion of this course students will be prepared for leading edge positions in
industry of VLSI with a firm grasp of the modern design simulation tools.

OBJECTIVE

1. To introduce the concepts and techniques of modern integrated circuit design starting from the
idea and behavioural modelling to detailed circuit design at transistor level, circuit layout, and
final verifications.

2. To develop knowledge and experience of using professional CAD tools (e.g Microwind,
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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 design.

4. To demonstrate a clear understanding in Verilog hardware description language (VHDL)
followed by implementation of a system on FPGA board.

5. To provide hands on design experience with professional designing platforms through
presentation and mini projects.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cP | cA | kp |Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to construct the mask
layout and schematic design of
CO1 |any CMOS logic circuits and PO5 C3 13| - | 6
compute  simulations  using
suitable CAD tools.

RQ, T

Be able to analyse the
functionality, timing, power, and
CO2 |parasitic  effects from the PO1 C4 - - 4] RQT
simulation output and detects the
interconnection delay and noises.

Be able to adapt and adhere to
CMOS technology-specific layout
rules in the placement and routing
of transistors and evaluate the most
effective solution in order to achieve
optimized design operation.

CO3 PO4 C5 23| - | 8

RQ, T

Be able to practice different
Combinational and  Sequential
circuits using hardware description PO9 c4 1 _ 145, RQ,T,
language -Verilog HDL and to 6 | PR,Pr
perform a significant VLSI design
projects and presentations.

CO4

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 313 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 17273 4151617 810 0l

Be able to construct the mask layout
and schematic design of any CMOS
logic circuits and compute simulations
using suitable CAD tools.

Co1

Be able to analyse the functionality,
timing, power, and parasitic effects
from the simulation output and detects
the interconnection delay and noises.

CO2

Be able to adapt and adhere to CMOS
technology-specific layout rules in the
placement and routing of transistors
and evaluate the most -effective
solution in order to achieve optimized
design operation.

CO3
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Be able to practice different
Combinational and Sequential circuits
using hardware description language -
Verilog HDL and perform a
significant VLSI design projects and
presentations.

CO4

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 27
Self-Directed Learning 45
Formal Assessment 02
Total 74

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative
Method, Project Based Method

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

CO1 C3

Lab participation and 20% CO 2 C4

Report CO 3 C5

Continuous CO4 C4

Assessment CO1 C3

(40%) CO?2 C4

Labtest-1,Labtest-2 30% CO3 o

CO4 C4

Project and Presentation 25% CO4 C4

CO1 C3

. CO?2 C4

Lab Quiz 25% CO3 o

CO4 C4

Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = 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 program 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-I1 (Fall)

COURSE INFORMATION

Course Code |: EECE 222 Contact Hours :4.00
Course Title |: Electrical Services Design and CAD Laboratory |Credit Hours :2.00
PRE-REQUISITE

None

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE
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This course will provide a grounding in electrical services and equipment and a better
appreciation of many of the issues associated with the design, installation and maintenance of
electrical systems. Students will develop their own engineering judgement and confidence when
dealing with electrical issues in the practice arena.

OBJECTIVE

1. To instil the knowledge of building codes and standards that is essential for the
professionalism in the field of services design.

2. To provide the foundation of Electrical fixtures their layout and the wiring concepts for
industrial and residential buildings.

3. To incorporate the concepts of total load calculation and substation design for the
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 wiring.

5. To instigate arenas of modern electrical home improvement opportunities and electrical
safety standards for residential and industrial buildings.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP| CA | KP | " ods
Capable of describing and adhering p1
co1 the_codes and stfandards _relatgd in PO6 c6 1 , R,Q,T,
particular to electrical services in the Pr, PR
. . A6
nation and the world in general.
Proficient in designing electrical services C6 2 RO T
CO2 |package and also manipulate constraints PO4 PG 31 2|5 P’r F’>R,
for efficient design in the field. 4 ’
Use modern CAD tools and propose 5
co3 effective electrical wiring with layout A3 3 5 R,Q,T,
plans to achieve life-long learning in| PO12 C3 4 Pr, PR
electrical Services design.
Adapt smart electrical amenities for P6
co4 comfort angl de_monstrate the use of solar PO7 C3 ol 3|7 R,QT,
cell considering the environmental Pr, PR
; : A3
context and sustainable solution.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction to codes and standards, AutoCAD 2D and 3D for building services design, wiring
system design, drafting, and estimation. Design for illumination and lighting. Electrical
installations system design: substation, BBT and protection, air-conditioning, heating and lifts.
Design for intercom, public address systems, telephone system and LAN. Design of security
systems including CCTV, fire alarm, smoke detector, burglar alarm, and sprinkler system. A
design problem on a multi-storied building.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

Ser Course Outcome 112131als5[6l71 8191101112

Capable of describing and adapting
the codes and standards related in
Co1 . X L 3
particular to electrical services in the

nation and the world in general.

Proficient in designing electrical services
CO2 |package and also manipulate constraints 3
for efficient design in the field.

Use modern CAD tools and propose

cO3 effective electrical wiring with layout
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plans to achieve life-long learning in
electrical Services design.

CO4

Adapt smart electrical amenities for
comfort and demonstrate the use of
solar cell considering the environmental

context and sustainable solution.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 28
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Lab-test 5
Preparation of Quiz 5
Preparation of Presentation 5
Engagement in Group Projects 24
Formal Assessment
Continuous Assessment 14
Final Quiz 2
Total 121

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, Co-operative and Collaborative
Method, Project Based Method

COURSE SCHEDULE
Week Name of the Topic
Week 1 Introduction to Elgctrical _Services for puildings and industries and Codes and
Standards for electrical designs. (Introduction to BNBC)
Week 2 |Familiarization with 2D and 3D AutoCAD Tools
Week 3 Elgct_rical f_ixture layout gnd wiring fc_>r rgsi@ential, commercial and industrial
buildings (light, fan, conduit layout and circuit diagram)
Electrical fixture layout and wiring for residential, commercial and industrial
Week 4 |buildings (Power outlet, Telephone, TV-antenna, Conduit layout and Circuit
diagram).
Week 5 |Lighting load Calculation, External lighting and external area electrification.
Cable specifications, Low voltage and essential power distribution inside building,
Week 6 . . ) . -
Design of substation using Single Line diagram.
Week 7 |Electrical load calculation and Preparation of Bill of Quantities.
Week 8 |Telephone and Paging system, CCTV, TV-Transmitter antenna signal distribution.
W Fire detection & alarm system. Earthing, lightning protection and incorporation of
eek 9
Solar Power
W Earthing, lightning protection and incorporation Solar Power to Electrical
eek 10 |~. . . O
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 Bloom’s Taxonomy
Continuous | Lab 20% CO1 P1, C6, A6
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Assessment | Participation CO2 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
CO1 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% CO3 A3, C3
CO4 P6, C3, A3
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Design of Electrical Services for Buildings by Barrie Righy
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 401: Control System |
Level-4 Term-I (Spring)

COURSE INFORMATION

Course Code : EECE 401 Contact Hours :3.00
Course Title : Control System | Credit Hours - 3.00
PRE-REQUISITE

Course Code: EECE-201 Course Code: EECE- 301

Course Title: Electronics | Course Title : Continuous Signals and Linear system

Course Code: EECE-207
Course Title: Electronics Il

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Control Systems is the study about the analysis and regulation of the output behaviours for
dynamical systems which is subjected to input signals. The concepts and tools discussed in this
course can be applicable in a wide spectrum of engineering disciplines such as mechanical,
electrical, aerospace, manufacturing, and biomedical engineering. The emphasis of this course
will be on the basic theories and feedback controller design methods of linear time-invariant
systems.

OBJECTIVE

1. Introduce the students with the illustration of various control systems using block diagram/|
Signal flow Graph (SFG) as well as the reduction of complicated system to a simplified one.

2. Impart the basic knowledge of electrical system, mechanical system and electro-mechanical
system including with their inter-conversion and system transfer function.

3. Use Routh’s stability criteria, root locus technique, Bode diagram and Nyquist stability.
criteria to analyse the system stability.

4. Impart the in-depth theoretical knowledge of control system engineering to design the
practical controlling algorithm.
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COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cplcal kp Assessment

No. Course Outcome POs Taxonomy Methods

Change the complicated control
CO1 |system into a more simplified form PO1 C6 1 3 T, F
with single transfer function.

Evaluate the output characteristics of

pneumatic, hydraulic, and even heat T, Mid
Cco2 ’ ) e PO1 C5 1 3|Term Exam,

transfer systems with the specified =

input.

Interpret the basic concepts of .

stability for various control systems T, Mid
COo3 . PO1 Cc2 2 3 |Term Exam,

from both the classical and the state- =

space viewpoints.

Design a feedback control system in
both calculation and simulation
CO4 |satisfying the transient and steady PO3 C6 3|1 3] 5]|ASG,Pr,R
state specification for a given
practical system.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ; Q —
Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction to control systems. Linear system models: Transfer function, block diagram
and signal flow graph (SFG). State variables: SFG to state variables, transfer function to state
variable and state variable to transfer function.

Feedback control system: Closed loop systems, parameter sensitivity, transient
characteristics of control systems, effect of additional pole and zero on the system response
and system types and steady state error. Routh stability criterion.

Analysis of feedback control system: Root locus method and frequency response method.
Design of feedback control system: Controllability and observability, root locus, frequency
response and state variable methods. Digital control systems: introduction, sampled data
systems, stability analysis in Z-domain.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1121341516171 8 9 | 10 |11 |12

Change the complicated control system
CO1 [into a more simplified form with single | 3
transfer function.

Evaluate the output characteristics of
CO2 |pneumatic, hydraulic, and even heat | 3
transfer systems with the specified input.

Interpret the basic concepts of stability
CO3 |for various control systems from both the | 3
classical and the state-space viewpoints.

Design a feedback control system in both
calculation and simulation satisfying the
transient and steady state specification for
a given practical system.

CO4

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 42
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Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Control System

Class 1

Introduction to Control System.

Class 2

System Configurations: Open Loop Control System and Closed Loop
Control System.

Class 3

Transient Response, Steady-State Response and Stability.

Week 2

Modeling in the Frequency Domain

Class 4

Laplace Transform of a Time Function.

Class 5

Transfer Functions with Mesh and Nodal Analysis of Electrical Network.

Class 6

Transfer Functions of Inverting, Non-Inverting Operational Amplifiers.

Week 3

Modeling in the Frequency Domain

Class 7

Transfer Functions of Translational and Rotational Mechanical System

Class 8

Transfer Functions for Systems with Gears and Electric Circuit Analogs:
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 Mechanical
Network

Class 11

Conversion of a Transfer Function into State Space and State Space to a
Transfer Function

Class 12

Mathematical Problems related to Transfer Function and Space State
Representation

Week 5

Time Response

Class 13

Poles, Zeros, and System Response of a 1% and 2" order system.

Class 14

Overdamped responses, Underdamped responses, Undamped responses,
Critically damped responses

Class 15

Designing Problems related to Settling time, Rise Time, %Over Shoot, of
1% and 2" order system.

Week 6

Reduction of Multiple Subsystems

Class 16

Derivation of performance parameters of 1% and 2" order system

Class 17

Analysis and Design of Gain, Transient Response and Feedback Systems
of a 1 and 2" order system.

Class 18

Signal-Flow Graphs and related Problems

CT2

Week 7

Reduction of Multiple Subsystems

Class 19

Mason’s Rule and Designing Problems related to Mason’s Rule

Class 20

Controller Canonical Form and Observer Canonical Form related
mathematical problems

Class 21

Similarity Transformations and related mathematical problems

Week 8

Routh’s Stability Criteria

Class 22

Significance of Routh’s Stability Criteria

MT
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Class 23 |Special Case in Routh’s Table : (i) Zero in the first column and (ii) Entire
Row is Zero

Class 24 |Application of Routh’s Table for system stability: Determination of K
Week 9 Control System Analysis by Root Locus Method

Class 25 |Introduction to Root locus technique for system stability

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 Complex 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 response 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 using Nyquist stability criteria
Class 36 |Nichols plots: Log-magnitude-versus-phase 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 parallel compensator
Class 39 |Design of PID controller : Industrial automation through PID controller
Week 14 Digital control systems
Class 40 |Introduction to digital control system
Class 41 |Stability analysis in Z-domain
Class 42 |Class review and open discussion on the research scope in control system
engineering
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Class Test/ Assi t cot co
ass Tes 1_353|gnmen 20% cO2 5
Continuous CO3 C2
Assessment | Class Participation 5% CO 4 C6
(40%) Class Attendance 5% - -
: CO2 C5
Mid term 10% CO3 c2
CO1 C6
Final Exam 60% CO2 C5
CO 3 C2
Total Marks 100%

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

TEXT 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.
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5.1.30. EECE 402: Control System | Laboratory
Level-4 Term-1 (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 manner, in
order to connect theoretical knowledge of Control system with the realities of hardware and
simulation through high level technical computing language and Software.

OBJECTIVE

1. To introduce the students to different control system prototyped modules, in order to use the
modules to implement some of the important applications of control techniques in real-life.

2. To provide the students the ability to incorporate, analyze and evaluate their achieved
knowledge of control system theory in practical aspects.

3. To enable the students to use high level simulation tool like MATLAB, Simulink and
LabView to solve different control system problems before implementing the applications in
hardware.

4. To augment student’s creative thinking, communication and project management skills
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP| CA |KP Methods
Be able to assemble different blocks of
control  system  prototype  module
COL1 |[following the working principle of these PO5 P3 6 R,Q,T
blocks to solve real life engineering
problem.

Be able to construct controlled system
relating the concept of feedback Control
Method and controller design techniques
CO2 |and hence justifying the use of these PO12 P4 1 R, PR,Pr
methods on system performance in aspect
of practical application using both
simulating tools and hardware.

Be able to construct sustainable
controlled system adapting the desired
CO3 |requirements relating the basics of PO7 P5 12|12 |7 PR,Pr
control system using environment and
sustainable analysis.

Be able to perform as a group and
CO4 |practice good teamwork during group PO9 A5 PR,Pr
projects and presentations.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR — Project ; Q —
Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts learned in
EECE 401 using different hardware equipment and simulation software like Matlab.

CO-PO MAPPING

| No. | Course Outcome | PROGRAM OUTCOMES (PO)

127




Be able to assemble different blocks
of control system prototype module
CO1 | following the working principle of 3
these Dblocks to solve real life
engineering problem.

Be able to construct controlled
system relating the concept of
feedback Control Method and
controller design techniques and
hence justifying the use of these
methods on system performance in
aspect of practical application using
both simulating tools and hardware.

CO2

Be able to construct sustainable
controlled system adapting the
CO3 | desired requirements relating the 2
basics of control system using
environment and sustainable analysis.

Be able to perform as a group and
CO4 | practice good teamwork during 3
group projects and presentations.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 14
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Lab-test 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 discussion, Co-operative and Collaborative Method,
Project Based Method

COURSE SCHEDULE

Week 1 Session on the Installation Process of LabView.

Week 2 Study of semiconductor temperature transducer(STT)and it’s linearity by feedback
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 Implementation

and Simulation in LabView

Week 6 Review
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Week 7 Lab Test-1

Week 8 Position Control of DC Motor by Feedback Method:Hardware Implementation and
Simulation in LabView.

Week 9 Root Locus Design Method for DC Motor Position Control using Simulating tool
MATLAB.

Week 10 | PID Controller Design for DC Motor Speed Control using Simulink.

Week 11 | Sketching the Bode Plot and Designing a Compensator of a system via Frequency
Response in MATLAB.

Week 12 Lab Test-2

Week 13 Lab Quiz

Week 14 | Project Presentation

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy

Lab participation and 20% COo1 P3

Continuous Report CO2 P4

Labtest-1, Labtest-2 30% CO1 P3

Assessoment ) CO3 P5

o presentation 2% | €02 P4

CO4 A5

Lab Quiz 25% CO1 P3

Total Marks 100%

(CO = Course Outcome, C = Cognitive 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 Devices
Level-4, Term-I (Spring)

COURSE INFORMATION

Course Code |: EECE 405 Lecture Contact Hours |: 3.00
Course Title |: Solid State Devices Credit Hours :3.00

PRE-REQUISITE

Electronics-1 (EECE-201), Electronics-1l (EECE-207), Math-205 (Differential Equation,
Laplace Transform and Fourier Transform)

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To create the background of physics of the compound semiconductor-based electronic devices
and also prepare students for advanced courses in solid state and quantum electronics. The
course provides an opportunity for students to continue education in undertaking advanced study
and research in the variety of different branches of semiconductor device applications.

OBJECTIVE

1. Be able to understand the characteristics, operation and limitation of semiconductor devices.
2. Be able to understand the physical concepts underlying the operation of semiconductor
devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment

No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Acquiring ability to Analyze carrier ASG. T
co1 fI_ow a}nd associated fleI(;Is due to drift, POL ca CP 3 | Mid Term
diffusion, generation, and -1 Exam. E

recombination. Be able to draw and
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interpret energy band diagrams.

Achieving capability to analyze a pn
junction (diode) field effect ransistor T Mid
(FE_T), mcludlr_lg device phy5|_cs, PO2 c4 CP 5 Term
device  operation, and  device 1

. . Exam, F,
characteristics and summarize how

device design affects performance

CO2

Become adept in applying

mathematical methods for the analysis cp ASG T

CO3|of solid-state electronics processes PO3 C3 5 T
. - : -2 PR ,F

and their application to the solution of

energy problems.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Semiconductors in equilibrium: Energy bands, intrinsic and extrinsic semiconductors, Fermi
levels, electron and hole concentrations, and temperature dependence of carrier
concentrations and invariance of Fermi level.

Carrier transport processes and excess carriers: Drift and diffusion, generation and
recombination of excess carriers, built-in-field, Einstein relations, continuity and diffusion
equations for holes and electrons and quasi-Fermi level.

PN junction: Basic structure, equilibrium conditions, contact potential, equilibrium Fermi level,
space charge, non-equilibrium condition, forward and reverse bias, carrier injection, minority
and majority carrier currents, transient and ac conditions, time variation of stored charge, reverse
recovery transient and capacitance.

Bipolar junction transistor: Basic principle of pnp and npn transistors, emitter
efficiency, base transport factor and current gain, diffusion equation in the base, terminal
currents, coupled-diode model and charge control analysis, Ebers-Moll equations and
circuit synthesis.

Metal-semiconductor junction: Energy band diagram of metal semiconductor junctions,
rectifying and ohmic contacts.

MOS structure: MOS capacitor, energy band diagrams and flat band voltage, threshold
voltage and control of threshold voltage, static C-V characteristics, qualitative theory of
MOSFET operation, body effect and current-voltage relationship of a MOSFET

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome TT273 2151617181910 112

Acquiring ability to Analyze carrier
flow and associated fields due to
CO1 | drift, diffusion, generation, and | 3
recombination. Be able to draw and
interpret energy band diagrams.

Achieving capability to analyze a pn
junction (diode) field effect ransistor
(FET), including device physics,
device operation, and device
characteristics and summarize how
device design affects performance

CO2

Become adept in  applying
mathematical methods for the
CO3 | analysis of solid-state electronics 2
processes and their application to
the solution of energy problems.
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(Numerical method used for mapping which indicates 3 as high, 2 as medium and 1 as low level
of matching)

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment 5
Continuous Assessment 3
Final Examination

Total 131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative 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 Semiconductors in equilibrium

Class 4 |Fermi levels cT1

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 carrier concentrations

Class 9 |Invariance of Fermi level

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 |Generation and recombination of excess carriers, built-in-field

Week 5 Carrier transport processes and excess carriers

Class 13 |Einstein relations,

Class 14 |Continuity and diffusion equations for holes and electrons and quasi-Fermi level.

Class 15 |Continuity and diffusion equations for holes and electrons and quasi-Fermi level.| | .
- - Mid-

Week 6 PN junction term

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 |Potential step and potential barrier; Heisenbergs’suncertainty principle

and quantum box

Week 8 PN junction

Class 22 |Minority and majority carrier currents CT 3

Class 23 |Minority and majority carrier currents,

Class 24 |Transient and ac conditions
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Week 9 PN junction

Class 25 |Transient and ac conditions

Class 26 |Time variation of stored charge, reverse recovery transient
Class 27 |Capacitance

Week 10 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 transistor

Class 31 |Diffusion equation in the base,

Class 32 |Terminal currents, coupled-diode model and charge control analysis
Class 33 |Ebers-Moll equations and circuit synthesis

Week 12 Metal-semiconductor junction

Class 34 |Energy band diagram of metal semiconductor junctions cr4
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 39 |Threshold voltage and control of threshold voltage
Class 39 |Zero resistance and Meissner effect
Week 14 MOS Structure
Class 40 |Static C-V characteristics,
Class 41 |Qualitative theory of MOSFET operation
Class 42 |Body effect and current-voltage relationship of a MOSFET.
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 C4
Class Test/ Assignment 1-3 20% CO2 C4
Continuous CO03 C3
Asizgi;:)ent Class Participation 5% ggé 2;
Class Attendance 5% - -
Mid-term 10% CO 1, CO2 C4, C4
CO-1 C4
Final Exam 60% CO-2 C4
CO-3 C3
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Semiconductor physics and Device-Donald A neaman

2. Solid State Electronics Devices-Ben.G. Streetman; Prentice Hall of India.

3. Physical Foundations of Solid State and Electron Devices-M. Ferendeci

4. . Semiconductor Devices Physics and Technology  S. 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 473: Power Electronics
Level-4 Term-1 (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 System -I Course Title: Electronics-I

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts of power semiconductor devices and their control and
monitoring mechanism. It is targeted to provide a basic foundation for methods of analyzing
power electronic converters suitable for AC/DC, DC/DC and DC/AC electrical energy
conversions. Additionally, to impart principles for designing power electronic converters,
including their power semiconductors and passive elements.

OBJECTIVE

1. To familiarize the students with the basic principle of operation and the characteristics of
modern power semiconductor switches used for various power electronics applications.

2. To develop student’s skill to understand the operating principle of various AC-DC rectifier
and manipulate performance indicating parameters to aid designing of controlled and
uncontrolled rectifiers considering specified requirements.

3. To make them understand about the operation of DC-DC converters and enable them to
design DC-DC converters to meet specific requirements for practical applications.

4. To impart in depth knowledge to the students on the operating principle of DC-AC inverters
and help them to apply Fourier series to manipulate output voltage equations for evaluating the
performance of the designed converter.

5. To introduce the students with the operating principle and appropriate applications of AC-AC
controller and Motor drives.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cP | cA kP Assessment

No. Course Outcomes PO Taxonomy Methods

Acquiring ability to illustrate/infer
the physics of power semiconductor
CO1 |switches and their controlling PO1 C2 3 T, F
mechanism that are essential in
power electronics applications.

Achieving ability to develop
analytical expressions of AC-DC
controlled and uncontrolled rectifiers

and design rectifiers for interfacin T, Mid
Ccoz i -0 g PO3 C6 1 5/ Term
with single-phase and three-phase Exam E

utility system to meet specified
requirements by analysing total
harmonic distortion level.

Getting in-depth  knowledge to
understand and design different DC-
CO3 |DC converters and DC-AC inverters PO2 C6 1,3 4| F, ASG
to meet specific purpose considering
all design constraints.

Becoming adept in comparing T, Mid
CO4 (different controlling mechanism of PO1 A4 2 4 Term
AC voltage controller to vary the Exam, F
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RMS value of the alternating voltage
applied to a load by using Thyristors.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Power semiconductor switches and triggering devices: BJT, MOSFET, SCR, IGBT, GTO,
TRIAC, UJT and DIAC.

Rectifiers: Uncontrolled and controlled single phase and three phase.

Regulated power supplies: Linear-series and shunt, switching buck, buck-boost, boost and Clk
regulators.

AC voltage controllers: Single and three phase Choppers. DC motor control. Single phase
cyclo-converter.

Inverters: Single phase and three phase voltage and current source. AC motor control. Stepper
motor control. Resonance inverters. Pulse width modulation control of static converters.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11213T4al56l71 8190101112

Acquiring ability to illustrate/infer
the physics of power semiconductor
CO1 | switches and  their  controlling | 2
mechanism that are essential in power
electronics applications.

Achieving ability to develop analytical
expressions of AC-DC controlled and
uncontrolled  rectifiers and design
CO2 | rectifiers for interfacing with single- 2
phase and three-phase utility system to
meet  specified  requirements by
analysing total harmonic distortion level.

Getting  in-depth  knowledge to
understand and design different DC-
CO3 | DC converters and DC-AC inverters to 2
meet specific purpose considering all
design constraints.

Becoming adept in comparing
different controlling mechanism of AC
CO4 | voltage controller to vary the RMS | 2
value of the alternating voltage applied
to a load by using Thyristors.

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning -

Self-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
Preparation for final examination 21

Formal Assessment

134



Continuous Assessment 2
Final Examination 3

Total

131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Week 1

Introduction to Power Electronics and Switching Devices

Class 1

Introduction to Power Electronics, Applications, Advantages and Dis-
advantages

Class 2

Introduction to switches, Classification and Power losses in switches.

Class 3

Basics of semiconductor switches, P-N junction diode, BJT, MOSFET.

Week 2

Switching Devices

Class 4

Introduction to SCR, Two transistor model, Turn-ON and Turn-OFF process
of SCR, Characteristics of SCR.

Class 5

Natural Commutation process in SCR and Forced commutation (Class-A,
Class-B)

Class 6

Forced commutation (Class-C, Class-D and Class-E), LASCR

Week 3

Switching Devices and AC-DC Rectifier

Class 7

Operating principle and characteristics of DIAC, TRIAC, IGBT and GTO.

Class 8

Introduction to rectifier, applications, performance parameters of rectifier,
DC harmonic analysis of rectifier.

Class 9

1-phase half wave rectifier (Uncontrolled & Controlled) with R and R-L
load.

CT-1

Week 4

AC-DC Rectifier

Class 10

Free-wheeling diode application, 1-phase full wave uncontrolled rectifier
with R and R-L load.

Class 11

1-phase full wave-controlled rectifier with R and R-L load, Multiphase star
rectifier.

Class 12

3-phase half bridge uncontrolled rectifier, 3-phase full bridge uncontrolled
rectifier.

Week 5

AC-DC Rectifier

Class 13

3-phase controlled half wave rectifier, 3-phase controlled full wave rectifier.

Class 14

1-phase dual converter, 3-phase dual converter.

Class 15

1-phase semiconverter, 3-phase 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 DC-DC converter, applications, Duty cycle, DC chopper
circuit, Classification, Volt-sec balance of inductor, charge balance of
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, Boost
converter.

Class 24

Ripple voltage calculation and choice of filter capacitance of Buck-Boost,
Cuk, SEPIC and Zeta converter.

Week 9

DC-DC Converter

Class 25

Non-idealities of the components of DC-DC 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 DC-DC converter and design problems.
Week 10 DC-AC Inverter
Class 28 |Introduction to Inverter, applications, 1-phase half bridge VSI, 1-phase full
bridge VSI.
Class 29 |Fourier analysis of the output waveforms of 1-phase half and full bridge VSI,
Class 30 |1-phase square wave CSI, 3-phase voltage source square wave inverter, CT-3
Fourier analysis.
Week 11 DC-AC Inverter
Class 31 |PWM inverter, Series resonant inverter, Multilevel inverter.
Class 32 |Push-Pull configuration, Voltage control of 3-phase inverter.
Class 33 |Offline UPS, Online UPS.
Week 12 DC-AC Inverter and AC-AC Controller
Class 34 |Mathematical problems on Inverter.
Class 35 |Introduction to AC-AC Controller, applications, AC-AC voltage controller
(1-phase).
Class 36 |Bi-directional switch, 3-phase voltage controller (Phase controlled).
Week 13 AC-AC Controller
Class 37 |1-phase and 3-phase Semi-converters (Controlled and uncontrolled) CT-4
Class 38 |1-phase dual converter, 3-phase dual converter
Class 39 |Cyclo-converter, 3-phase to 1-phase cyclo-converter
Week 14 AC-AC Controller and DC-AC Motor drives
Class 40 |Mathematical Problems on AC-AC Controller.
Class 41 |Introduction to DC and AC motor drives, 1-phase DC motor drives, 3-phase
DC motor drives
Class 42 |Synchronous motor and Stepper motor control drives (AC Drives).
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 C2
Class Test/ Assignment 1-3 20% €02 c6
Continuous o3 €6
CO4 A4
Assessment 5
(40%) Class Performance 5% - -
Class Attendance 5% - -
. CO2 C6
Mid term 10% co4 A
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 Domain)

TEXT AND REFERENCE BOOKS

Text Books:

1. Power Electronics Circuits, Devices and Applications- M. H. Rashid

Reference Books:

1. Power Electronics- D. Hart
2. Power Electronics-A first course- Ned Mohan
3. Power Electronics- P.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 474: Power Electronics Laboratory
Level-4 Term-1 (Spring)

COURSE INFORMATION

Course Code : EECE 474 Contact Hours :3.00
Course Title : Power Electronics Laboratory 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 the working
basis, electrical and thermal performance of different power semiconductor switches, DC/DC,
DC/AC and AC/DC electrical energy conversion techniques and hence design efficient power
electronics circuit applicable in real life by using hardware implementation and computer aided
simulation tool. Some converter circuits can operate in different modes, depending on circuit
and control parameters. Additionally, to examine the effect of these change of parameter on the
power electronics devices.

OBJECTIVE

1. To enable the students to implement and analyze different power semiconductor switches
(MOSFET,BJT,IGBT,SCR,TRIAC) and the loss incurred in these switching process.

2. To provide the students hand-on experience of implementing DC/DC converter, DC/AC
inverter and AC/DC rectifier circuits with passive elements. And hence analyzing the operations
of this implemented circuit design with varying circuit parameters.

3. To enable the students to use Power Electronics specialized simulation tool LTspice to
simulate and verify power electronics circuit connection for proper operation before
implementing the circuit in hardware.

4. To make the students capable to construct efficient high performance exhibiting power
electronics circuits for power systems including renewable energy, energy saving and industrial
applications.

5. To augment student’s creative thinking, communication and project management skills
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp | cal kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to construct power electronic
col circuits and describe the electrlpal POS P2 5 ROT
performance of these converters using

hardware and software simulation.

Be able to construct compact switching
converters and analyse the safety, legal and

CO2 - . . PO6 P4 7 R,Q,T
compliance impact to install these power
electronic devices in real applications.
Be able to identify the environmental and

CO3 |sustainability impact of different electronic PO7 P3 1 7 PR,Q

devices.

Be able to construct high performance
exhibiting power electronics converter
CO4 |adapting the desired requirements for PO12 P6 12 1 PR, Pr
electrical energy conversion of real life
engineering application.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 473 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1127374567189 10 [ 11 [12

Be able to construct power electronic
circuits and describe the electrical 3
performance of these converters using
hardware and software simulation.

Co1

Be able to construct compact switching
converters and analyse the safety, legal

CO2 |and compliance impact to install these 3
power electronic devices in real
applications.
Be able to identify the environmental

CO3 |and sustainability impact of different 3

electronic devices.

Be able to construct high performance
exhibiting power electronics converter
CO4 |adapting the desired requirements for 1
electrical energy conversion of real life
engineering application.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 14
Experiment 28
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Lab-test 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 discussion, Co-operative and Collaborative
Method, Project Based Method
COURSE SCHEDULE

Week 1  |Introduction to Power semiconductor switches both in hardware implementation
and LTspice simulation: BJT as a switch, MOSFET as a switch, IGBT as a switch
and SCR as a switch

Week 2 |Introduction to Power semiconductor switches both in hardware implementation
and LTspice simulation: TRIAC as a switch, switching losses of semiconductor
switch and construction of a bi-directional switch.

Week 3 |SCR Operation Characteristic in AC Circuit: Hardware implementation and
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LTspice Simulation
Week 4 |Hardware implementation and LTspice simulation of Single phase half wave
uncontrolled rectifier: with R-Load, with R-L Load, with R-L load and free-
wheeling diode; Single phase full wave uncontrolled rectifier: with R Load
without output filter
Week 5 |Hardware implementation and LTspice simulation of Single phase Full wave
uncontrolled rectifier: with R-L Load, with R Load and output filter, with R load
and input current and power factor improvement circuit; Three phase full wave
uncontrolled rectifier with R load.
Week 6 |[Lab Test-1
Week 7 |Hardware implementation and LTspice simulation of Switching Regulator circuits
for controlling DC-DC Converters and Single Phase Square wave Inverter.
Week 8 |Hardware implementation and LTspice simulation of Buck Converter, Boost
Converter, Buck-Boost converter and Buck-Boost converter with continuous input
current.
Week 9 |Hardware implementation and LTspice simulation of SEPIC converter, Zeta
converter and Cuk converter.
Week 10 |Hardware implementation and LTspice simulation of Single Phase Inverter
Circuits: Half Bridge Voltage Source Inverter.
Week 11 |Hardware implementation and LTspice simulation of Single Phase Inverter
Circuits: Square Wave Push Pull Inverter Circuit.
Week 12 |Lab Test-2
Week 13 |Lab Quiz
Week 14 |Project Presentation
ASSESSMENT STRATEGY
Components Grading co Bloom’s Taxonomy
Lab participation and 20% CO1 P2
Report CO?2 P4
Continuous i i 0 CO1 P2
Assessment (40%) Labtest-1, Labtest-2 30% CO2 P2
Project a_nd 2504 COos3 P3
Presentation co4 P6
CO1 P2
Lab Quiz 25% CO2 P4
CO3 P3
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1) Power Electronics: Device, Principles and Application —-Muhammad 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 Theory 11
Level-4 Term-11 (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 target of the
course is to enable the students to have a firm foundation on the communication network
architectures and the layers of the OSI model. The course aims to provide the students with the
fundamental knowledge on mobile cellular communication, optical fiber communication and
satellite communication.

OBJECTIVE

1. To impart basic knowledge on the concepts of digital communication system.

2. To provide in depth knowledge on the fundamentals of communication network and the
structure and functionalities of the 7 layers of the OSI model and the relevant mechanisms.

3. To acquaint the students with the basics of mobile cellular communication system.

4. To familiarize the students with the fundamental knowledge of the optical fiber and satellite
communication system.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes Ppo g Taxonomy CP |CA |KP Methods
Be able to describe the processes and
COl1 |compute different parameters relevant to PO3 C3 5| F,ASG
the digital communication system.
Be able to explain in depth the Mid Term
co? functionalities of the different layers of the PO1 ca 1 4 Exam, F

OSlI model and break down the
effectiveness of the network models in use.

Be able to describe the fundamental
concepts and evolution of analog & digital
CO3 |[cellular systems and explain treatment of PO3 C2 5| F,ASG
co-channel interference for spectrally
efficient cellular frequency reuse systems

co4 Be able to mfer the basu; |d§as of optical PO1 c1 3| TFPr
fiber and satellite communication system.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; 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 non-systematic cyclic
codes, decoding techniques.

Networking models: ISO, TCP-IP and ATM reference models.

Different data communication services: Physical layer wired and wireless transmission media.
Data Link Layer: Multiple Access protocols.

IEECE.802 Protocols for LANs and MANS, 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 control protocol, UDP, ATM adaptation layer, application layer, network security,
email, domain name system. Simple network management protocol, HTTP, World Wide Web.
Digital cellular systems: cellular concept, frequency reuse techniques, 3G, 4G, 5G and future
wireless communication system, Wi-Fi, Bluetooth, Software defined radio.

Modern telephone services & network: Internet telephony, ISDN, Fibre to x (FFTx), VolIP,
GPON, NGPON

Introduction to Optical Fiber communication, Satellite communication and RFID

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11213745671 8]910] 11 12

Be able to describe the processes and
COL1 |compute different parameters relevant 2
to the digital communication system.

Be able to explain in depth the
functionalities of the different layers of
CO2 |the OSI model and break down the| 2
effectiveness of the network models in
use.

Be able to describe the fundamental
concepts and evolution of analog &
digital cellular systems and explain
treatment of co-channel interference for
spectrally efficient cellular frequency
reuse systems

CO3

Be able to infer the basic ideas of
CO4 |optical fiber and satellite| 3
communication system.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 42
Self-Directed Learning
Non-face-to-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, Co-operative and Collaborative 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, bit error rate calculation

Class 5 Error correction coding: block codes, cyclic codes

Class 6 Systematic and non-systematic cyclic codes, decoding techniques
Week 3
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Class 7 Introduction to Communication Networks

Class 8 Protocol stack in communication networks

Class 9 OSI, TCP-IP and ATM reference models

Week 4

Class 10  |Physical Layer, Wired & wireless transmission media, power-line &

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 CT 2
Class 23  |TCP, UDP for Internet

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 name 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 concept, frequency reuse techniques
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 radio, RFID

Class 36  |Modern telephone services & Network: Internet telephony
Week 13

Class 37  |ISDN, Fibre to x (FFTX)

Class 38 |Introduction to optical fiber communication-1

Class 39  |Introduction to optical fiber communication-2

Week 14

Class 40 |Introduction to Satellite communication-1

Class 41 |Introduction to Satellite communication-2

Class 42  |Review Class

ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Continuous | Class Test/ 20% COo1 C3
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Assessment Assignment 1-3 CO3 C2
(40%) CO4 C1
Class Participation 5% - -
Class Attendance 5% - -
Mid term 10% CO2 C4
Co1 C3
. CcO2 C4
Final Exam CO3 o7
CO4 C1
Total Marks 100%

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

TEXT & REFERENCE BOOKS

Digital Communications - Simon Haykin; McGraw Hill International.

Digital Communication - G.J Proakis; Prentice Hall of India.

Data Communications and Networking by Behrouz A. Forouzan

Mobile Cellular Telecommunication Systems - William C.Y Lee, McGraw-Hill.
Optical Fiber Communications: Principles & Practice - John M. Senior

Digital Satellite Communications by Tri T. Ha, Second Ed. McGraw-Hill.
Satellite Communications by Timothy Pratt, Second Ed. Wiley.

No ok owppRE

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

5.1.35. EECE 400: Final Year Design and Research Project
Level-4 Term-1 & 11 (Spring & Fall)

COURSE INFORMATION

Course Code |: EECE 400 Contact Hours :12.00
Course Title |: Final Year Design and Research Project Credit Hours :6.00

PRE-REQUISITE
GERM 352: Fundamentals of Research Methodology

CURRICULUM STRUCTURE
Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of this course is to develop student’s ability to design a comprehensive product/service
solution of an applied electrical engineering problem. Students will be able to apply the
knowledge and skills obtained through previous courses to design a new integrated solution,
validation and proper evaluation of outcomes at different stage of the project. It is also expected
to enhance student’s leadership ability in technical project management and be able to contribute
in fourth industrial revolution.

OBJECTIVE

To formulate a research problem based on the knowledge 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 student’s leadership ability through teamwork.

To enhance student’s communication skill through presentation and technical reports.
Articulation of the environmental and sustainability analysis in the designed project.

CoNo~WNE
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COURSE OUTCOMES & GENERIC SKILLS

Correspondin | Bloom’s Kp |lcp|ca Assessment

No. Course Outcomes g PO Taxonomy Methods

Identify the research gap and
CO1 (formulate a research problem related PO2 C4 34|11 IR
to electrical engineering.

Design an appropriate engineering
product/service solution that meets
the required technical standard and
specifications.

CO2 PO3 C6 5112 PR, PPr

Proficient in investigating the
performance  of the  designed
engineering product/service
prototype.

CO3 PO4 C5P5 | 8|3 DR, ID

Able to evaluate the designed
product/service solution with
standard scientific specification and
communicate the final outcomes.

CO4 PO3 C6 51| 2 |FR,FPr,FD

Able to integrate relevant
engineering tools in the process of
project design, development and
implementation.

CO5 PO5 P4, A4 | 6 |1|5 DR, ID,FD

Capable to understanding of ethical
values and professional
CO6 [responsibilities to the society in the PO8 Ad 7152 FR, FPr
different phases of the designed
project.

Demonstrate the understanding of the
CO7 |project impact on environmental and PO7 C2 714 PR, PPr
sustainability.

Able to assess societal, health, safety,
CO8 |legal and cultural issue related to the PO6 C5 714 FR, FPr
designed project.

Demonstrate leadership skills, ability
CO9 [to work independently and in a team PO9 A5 1 FPr, FD
through project development phases.

Able to develop communication skill

CO10 |through technical report writing and PO10 A2 1 FR, FPr
presentation.
Conduct financial investment C2, P2, PR, PPr FR,
coll analysis and estimate the project cost. POLL A3 2 FPr

Verify the designed problem
technological, geographical and

COL2 cultural  adaptation in  broader POL2 AS 4 FR
context.
Be competent in understanding of
project time, stakeholder and risk

CO13|management and able to prepare| PO11 0:1;4, 2 PR, Ing: FR,

detail project work breakdown
structure (WBS).

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile; IR- Initial Report,
Proposal Report -PR, Proposal Presentation — PPr, Designed Report — DR, Initial Demonstration
— 1D, FR-Final Report, FPr-Final Presentation, FD- Final Demonstration)
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COURSE CONTENT

Every student will be required to undertake a suitable Final Year Design and Research Project
during Level-4 (Term-1&Il or Spring & Fall Term) in consultation with the Head of the
Department and the faculty guide (or Supervisor) and submit the project or thesis at the end of
Level-4 (Fall Semester) on dates announced by the institute (department).

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112137al56[7187T9] 10 [ 11 | 12

Identify the research gap and
CO1 |formulate a research problem 3
related to electrical engineering.

Design an appropriate engineering
product/service solution that meets
the required technical standard and
specifications.

CO2

Proficient in  investigating the
performance  of the  designed
engineering product/ service
prototype.

CO3

Able to evaluate the designed
product/service  solution  with
standard scientific specification and
communicate the final outcomes.

CO4

Able to integrate  relevant
engineering tools in the process of
project design, development and
implementation.

CO5

Capable to understanding of ethical
values and professional
CO6 |responsibilities to the society in the 3
different phases of the designed
project.

Demonstrate the understanding of
CO7 |the project impact on environmental 3
and sustainability.

Able to assess societal, health,
CO8 |safety, legal and cultural issue 3
related to the designed project.

Demonstrate  leadership  skills,
ability to work independently and in
a team through project development
phases.

CO9

Able to develop communication
CO10 (skill ~ through technical report 3
writing and presentation.

Conduct financial investment
CO11 |analysis and estimate the project 3
cost.

Verify the designed problem
technological, geographical and
cultural adaptation in broader
context.

CO12
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Be competent in understanding of
project time, stakeholder and risk
CO13 |management and able to prepare
detail project work breakdown
structure (WBS).

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Practical / Tutorial / Studio 56
Self-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, Co-operative and Collaborative Method, Problem Based Method

ASSESSMENT STRATEGY
Components Grading co Bloom’s Taxonomy
Initial Report (IR) 10% CO1 C4
CO2 C4
: Proposal Report (PR) and 0 CO7 C2
X?:etégrli]oeﬁ Proposal Presentation (PPr) 30% CO13 C3, P4, A3
(60%) co1 C2, P2, A3
. CO3 C5, P5
— 0, !
Designed Report — (DR) 10% COE P4, Ad
. . CO3 C5, P5
0 ]
Initial Demonstration (ID) 10% COE P4 Ad
CO4 C6
CO6 A4
CO 8 C5
. : CO9 A5
0,
Final Report and presentation 25% CO 10 A
CO 11 C2, P2, A3
CO 12 A5
CO 13 C3, P4, A3
. : CO5 P4, A4
0 i
Final demonstration 15% o6 A
Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor 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. EECE 471: Power System |1
Level-4 Term-1/11 (Spring/Fall)

COURSE INFORMATION

Course Code |: EECE 471 Contact Hours :3.00
Course Title : Power System 11 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 students mind in reaching a better understanding of
advanced topics in power system transmission and distribution network. The students will be
able to learn about grid stability, FACTS & HVDC devices and different power quality issues.
The enriched knowledge will help students to solve real-life power engineering problems.

OBJECTIVE

1. Familiarize students with the transmission and distribution network of a power grid.
2. To impart the concepts of Power system stability and power quality indices.
3. Acquaint students with reactive power compensation and FACTS and HVDC devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp|cA | kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be proficient in analysing the
power system transmission &
distribution network functionality
and be able to design the optimum
solution for a complex power
system.

Able to use the concept of swing
equation and equal area criterion to

design the solution of power system PO2 C6 ! 4 ASG
stability problems.

Capable to understand the concept
of different compensation
techniques and operation of FACTS
and HVDC devices and apply this
knowledge to solve the
compensation problems.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
COURSE CONTENT

Co1 PO3 C6 111 |5 | FASG,Pr

CO2

CO3 PO1 C3 4 | Mid Term

Introduction to Power Supply System: Overview of electric power system, power grid of
Bangladesh, electrical supply system, comparison of AC and DC transmission, various systems
of power transmission, Advantages of High voltage transmission.

Mechanical Design of Overhead Transmission Lines: Transmission line components, types of
insulator, string efficiency and different improvement methods, sag in overhead line, corona in
transmission line, power loss due to corona.

Electrical Design of Overhead Transmission Lines: Overhead line parameters, skin effect,
Inductance of single-phase line, three phase line, self GMD and mutual GMD, capacitance of
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single phase two wire line and three phase line.

Underground Cables: Construction of Underground cables, Insulation resistance of a single
core cable, Capacitance and Dielectric stress of a single core cable, capacitance grading, inter-
sheath grading, types of cable fault, capacitance of 3 core cable, Murray Loop test, Varley loop
test

Electric Power Distribution System: Classification of distribution system, A.C and D.C
distribution, connection schemes of distribution system, design consideration of distribution
system

Power System stability: Introduction to power system stability, rotor angle, voltage and
frequency stability, Rotor dynamics and swing equation, power angle equation, equal area
criterion of stability, multi-machine study of stability

Reactive Power compensation: Introduction to Reactive power compensation in transmission
line, power transmission capability, Line compensation: shunt reactor, series and shunt capacitor
compensation

FACTS & HVDC: Classification of FACTS devices, series and shunt controller, Study of
FACTS device SSSC, TCSC, SVC, TCR, STATCOM, UPFC, Introduction to HVDC, Technical
performance, Different HVDC link, Layout

Power quality: sources of power quality problem, characterization of Power quality problem,
Harmonic distortion, Power factor and cost analysis, IEEE Power quality standards.

CO-PO MAPPING

PROGRAM OUTCOMES (PO
1123 [|4|5|6]7]8|9]10]11]12

No. Course Outcome

Be proficient in analysing the power
system transmission & distribution
CO1 |network functionality and be able to 2
design the optimum solution for a
complex power system.

Able to use the concept of swing
equation and equal area criterion to
design the solution of power system
stability problems.

COo2

Capable to understand the concept of
different compensation techniques and
CO3 |operation of FACTS and HVDC devices| 3
and apply this knowledge to solve the
compensation problems.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 48
Self-Directed Learning 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE

Lecture Plan

Week 1 Introduction to Power Supply System

Class1 |Overview of electric power system, Power grid of Bangladesh

Class 2 |Introduction to electrical supply system, Comparison of AC and DC
transmission,
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Class 3

various systems of power transmission, Advantages of High voltage
transmission

Week 2 Mechanical Design of Overhead Transmission Lines
Class 4  |Transmission line components, Types of insulator CT1
Class 5  |String efficiency calculation, Methods of improving string efficiency
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
Class8 |Corona Effect in overhead line, Power loss due to corona
Class 9 |Mathematical problems related to Sag and corona
Week 4 Electrical Design of Overhead Transmission Lines
Class 10  |Overhead line parameters, Skin effect
Class 11  |Inductance calculation of single-phase line, three phase line
Class 12 |Calculation of self GMD and mutual GMD
Week 5 Electrical Design of Overhead Transmission Lines
Class 13 |Mathematical problems related to inductance calculation of overhead
lines
Class 14  |Capacitance calculation of single phase two wire line, phase line CT2
Class 15 |Mathematical problems related to inductance calculation of overhead
lines
Week 6 Underground Cables
Class 16  |Underground cables construction, Insulation resistance of a single core
cable
Class 17 |Capacitance and Dielectric stress of a single core cable
Class 18 |Mathematical problems related to single core cable
Week 7 Underground Cables
Class 19 |Cable gradings, capacitance grading, inter-sheath grading
Class 20 |Types of cable fault, capacitance of 3 core cable, Murray Loop test,
Varley loop test
Class 21  |Mathematical problems related to capacitance grading and cable fault
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 consideration of
distribution system
Class 24  |Mathematical problems related to distribution system MID
— TERM
Week 9 Power System stability
Class 25 |Introduction to power system stability, rotor angle, voltage and
frequency stability
Class 26  |Rotor dynamics and Swing equation
Class 27 |Mathematical 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 transmission
capability
Class 32 |Line compensation: shunt reactor, series and shunt capacitor
compensation
Class 33  |Mathematical problems related to transmission line compensation
Week 12 FACTS & HVDC
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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 link,
Layout CT4
Class 38  |Power quality, sources of power quality problem

Class 39 |Characterization of Power quality problem, Harmonic distortion
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 Bloom’s Taxonomy
Class Test & Assignment CO2 C3
20%

_ 1-3 CO1 C6
Continuous Class Participation 5% co1 C6
Assessment

(40%) Class Attendance 5% - -
Mid term 10% CO3 C3
. CO1 C6
0,

Final Exam 60% CO2 C3

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1.  Element of Power System Analysis —J. J. Grainger and W. D. Stevenson,
2 Modern Power System Analysis — IJ Nagrath and DP Kothari

3. Principles of Power System, V.K Mehta

4.  FACTS Controller in Power Transmission and Distribution, K.R. Padiyar
5 Power Quality, S.M. Halpin, Auburn University

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

5.2.1.2. EECE 475: Power Plant Engineering
Level-4 Term-I/11 (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 |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Power Plant Engineering is the introductory step of in-depth knowledge of power plants. This
course offers the initial knowledge of different types of power plants to produce electrical
energy. At the beginning of the course, the knowledge about hydro-power plant is given. Then
with the flow of class, the working principle, general layout, site selection, component, fuel
quality, waste management of gas power plant, steam power plant, nuclear power plant along
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with the hydro power plant are manifested. After covering the construction, energy rate and the
installation as well as the maintenance cost of these power plants are instructed.

OBJECTIVE

1. Be able to impart elementary knowledge on the layout and principles of operation of various
power plants.

2. Be able to familiarize the students with the different component incorporated with different
power plants

3. Be able to familiarize with the factors of site selections for diverse types of power plants

4. Be able to impart in depth knowledge the advantages and disadvantages of different power
plants along with cost calculation

COURSE OUTCOMES & GENERIC SKILLS

Correspondin | Bloom’s Assessment
No. Course Outcomes g PO Taxonomy CP | CA|KP Methods
Be able to explain the layout and T Mid E ClI
CO1 |summarize the principles of operation of PO1 C2 14| a’rt ’
various power plants P
Be able to identify different component
co? incorporated with dlffers_ent power plants PO7 c4 7 ASG
and asses the environmental and
sustainability impact of these plants.
Be able to predict the suitable locations
CO3 |[for different power plants and to compute PO2 C3 P1 1-4| T, F, Cl part
the installation and maintenance cost
Be able to justify professional ethics to
co4 |Puild different types of power plants from PO8 c5 7 ASG
fossils and provide the alternative
solutions.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Power plants: General layout and principles, steam turbine, gas turbine, combined cycle gas
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

112 ]3]4|5|/6]7]8|9]10]11] 12

Be able to explain the layout and
summarize the principles of | 2
operation of various power plants

Co1

Be able to identify different
component  incorporated  with
different power plants and asses the 3
environmental and sustainability
impact of these plants.

CO2

Be able to predict the suitable
locations for different power plants
and to compute the installation and
maintenance cost

CO3
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CO4

Be able to justify professional ethics
to build different types of power
plants from fossils and provide the
alternative solutions.

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42

Practical/Tutorial/Studio -

Student-centred Learning -
Self-Directed learning

Non-face-to-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, Co-operative and collaborative method, Problem based method

COURSE SCHEDULE
Week 1 Load Curve
Class 1 Load duration curves
Class 2 Load duration curves (contd.)
Class 3 | Location of power plants
Week 2 Steam Power Plant
Selection of location of plants: technical, economic and environmental
Class4 | ¢ ctors CT1
Class 5 Basic type of steam generators
Class 6 | Fire-tube boilers and Water-tube boilers
Week 3 Steam Power Plant
Class 7 | Economizers and Super-heaters
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
Class 14 | Turbine blading (contd.) 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 29 | 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
Class 34 | 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 plants
cl Solving problems related to load forecasting and electricity tariff of
ass 41 .
existing power plants
Class 42 | Open discussion
ASSESSMENT STRATEGY
Components Grading CO |Bloom’s Taxonomy
CO1 C2
Class test/ Assignment 20% €02 c4
Continuous cos c3
CO4 C5
Asses%ment — ) col o
(40%) Class Participation 5% CO3 C3
Class Attendance 5% - -
Mid Term 10% CO1 C2
. CO1 C2
Final Exam 60% CO2 ca
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Power Plant Engineering- G R and G. R. Nagpal

2. Power Station Engineering & Economy - William A. Vopat

3. Electric Power Generation, Transmission and Distribution - Singh S.N
4. Principle of Power System - V. K. Mehta

5. Electric Power Engineering Handbook - L.L. Grigsby.

6. Power Plant Engineering- P. K Nag

***Details of program outcome and grading policy are attached as Annex A and Annex B.
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5.2.1.3. EECE 477: Power System Protection
Level-4 Term- /11 (Spring/ Fall)

COURSE INFORMATION

Course Code : EECE 477 Lecture Contact Hours  |: 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 equipment like
relays, circuit breakers etc. and their applications for the protection of various electrical systems
and its different components.

OBJECTIVE

1 To impart elementary knowledge on the electrical protective devices used in a power system

2 network with types, specification, standard values and limitations.

3 To familiarize the students with the working principle of different protective devices such as
fuse, circuit breaker, relay and instrument transformers.

4. To appraise the operating principle of various unit protection 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 thereby
enable students to design the protection units of generation, transmission and distribution
networks on both sides.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcome Corresponding| Bloom’s | CP | CA | KP | Assessment
PO Taxonomy Method

Be able to demonstrate the basic

co1 opergt_lng_prlnuples_ ar_1d |_nterpret PO1 ca 3 T, Mid Term,
specifications and limitations of F
various protective devices

CO2 |Developing potential to compare .
the functions of different protective PO1 C4 3 T Ml(lj:Term,
devices

CO3 |Gaining ability to Analyse the
bas_lc protective measures for POL ca 1 3 T, Mid Term,
various components of different F
units

CO4 |Attaining proficiency in designing
various  protection _schemes of PO3 C6 513 ls F. ASG
generation,  transmission  and
distribution networks on both sides

(CP- Complex Problem, CA- Complex Activity, KP- Knowledge Profile, T-Test, PR- Project, Q-
Quiz, ASG- Assignment, Pr-Presentation, R-Report, F- Final Exam)

COURSE CONTENT

Criteria for detecting faults: Over current, differential current, difference of phase angles, over
and under voltages, power direction, symmetrical components of current and voltages,
impedance, frequency and temperature.

Instrument transformers: CT and PT. Electromechanical, Electronics and digital Relays: Basic
modules, over current, differential, distance and directional. Trip circuits.

Unit protection schemes: Generator, transformer, motor, bus bar, transmission and distribution
lines. Miniature circuit breakers and fuses.

Circuit breakers: Principle of arc extinction, selection criteria and ratings of circuit breakers,
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types - air, oil, SF6 and vacuum.

CO-PO MAPPING

No Course Outcomes (CO) of the Program Outcome

Course 1121 3|45 1|6

CO1 | Be able to demonstrate the basic | 3
operating principles and interpret
specifications and limitations of
various protective devices

CO2 | Developing potential to compare the | 3
functions of different protective
devices

CO3 | Gaining ability to analyse the basic | 3
Protective measures for various
components of different units

CO4 | Attaining proficiency in designing 3
various  protection schemes of
generation, transmission and
distribution networks on both sides

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

of matching)

TEACHING LEARNING STRATEGY

Teaching and Learning activities Face-to-Face Learning
Lecture

Practical/Tutorial/Studio Student-centred Learning
Self-Directed learning

Non-face-to-face learning

Revision of the previous lecture at home Preparation for final
examination

Formal Assessment

Continuous assessment Final examination

Total

Engagement (hours) 42

42
21
21

2
3
131

TEACHING METHODOLOGY

Lecture and discussion, Co-operative 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 of current and voltage
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 electromechanical relays
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 Distance 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 23 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 breakers
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 circuit breakers: air and oil
Class 33 Types of circuit breakers: SFs and vacuum
Week 12 Design problem
Class 34 Rating of circuit breakers CT3
Class 35 Designing practical power system protection unit generation side-1
Class 36 Designing practical power system protection unit distribution side-1
Week 13 Design problem (cont.)
Class 37 Designing practical power system protection unit transmission side-1
Class 38 Designing practical power system protection unit generation side-2
Class 39 Designing practical power system protection unit distribution side-2
Week 14 Design problem (cont.)
Class 40 Designing practical power system protection unit transmission side-2
Class 41 Open discussion
Class 42 Presentation
ASSESSMENT STRATEGY
Components Grading CO Bloom’s taxonomy
Continuous Class test/ 20% CO1, CO2, C4
Assessment Assignment CO3
(40%) Class Participation 5% CO4 C6
Class Attendance 5% - -
Mid Term 10% CO1, CO2, CO3 C4
Final Exam 60% CO1, CO2, C4,C6
C03,CO4
Total marks 100%

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

Switchgear Protection and Power System- Sunil S. Rao
Power System Protection and Switchgear- Badri Ram
Fundamental of Power System Protection- Y. G. Paithankar
Power System Protection- P.M. Anderson

EE N

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

5.2.1.4. EECE 478: Power System Protection Laboratory
Level-4 Term- 11 (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 (OBE)

SYNOPSIS/RATIONALE

This sessional course is designed to make the students enable to understand the basic working
principle of protective devices like relay, circuit breaker, fuse etc and their applications for the
protection of power system equipment such as generator, motor and transformer. It is targeted
to provide a strong foundation to the students on modelling of power system protective scheme
using relay and circuit breaker considering all types of fault in the system.

OBJECTIVE

1. To enable the students to understand the use of basic power system protective equipments
like relay, circuit breaker, fuse, CT, PT etc. for real life power system protection.

2. To provide the students hand-on experience of implementing various protective schemes for
the protection of Generator, Induction motor and Transformer etc.

3. To enable the students to use proper protection scheme and relay considering the type and
location of fault.

4. To make the students capable to construct efficient protection scheme for power system
protection using software like ETAP, PSAF etc. for the application in real life problems.

5. To augment student’s creative thinking, communication and project management skills
through projects and presentations.

COURSE OUTCOMES & GENERIC SKILLS

No. Course Outcomes Corresponding| Bloom’s | CP | CA | KP | Assessment
PO Taxonomy Methods

CO1|Be able to explain the basic working
principle of various types of relay,
circuit breaker, CT, PT etc. and PO7 P2 7 R
identify their environmental impact
in power system protection.

CO2|Attaining knowledge to compare
different topologies of protection for
alternator, induction motor,
transformer etc and choose best PO5 C3,P1 6| QRT
protection scheme considering the
type, severity and location of fault
using har

CO3 |Achieving ability to analyze a PO6 C4, A3 7 PR, Pr
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particular real life problem on
protection of power  system
equipment and propose best scheme
for protection considering different
technical constraints, public health
and safety.

CO4 |Developing capability to design any
project on protection  system
considering appropriate ratings of PO11 P6 3 11 PR, Pr,R
circuit breaker and relay
coordination concept.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 477 using different hardware equipment’s and simulation software.

CO-PO MAPPING

No Course Outcome PROGRAM OUTCOMES (PO)

112 3 |4 516 |7 18 |9 |10 |11 |12

COl1 |[Be able to explain the basic
working principle of various types
of relay, circuit breaker, CT, PT
etc. and identify their
environmental impact in power
system protection.

CO2 |Attaining knowledge to Compare
different topologies of protection
for alternator, induction motor,
transformer etc and choose best 2
protection scheme considering the
type, severity and location of fault
using har

CO3 |Achieving ability to analyze a
particular real life problem on
protection of power system
equipment and propose best 2
scheme for protection considering
different technical constraints,
public health and safety.

CO4 |Developing capability to design
any project on protection system
considering appropriate ratings of 1
circuit  breaker and relay
coordination concept.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning

Lecture 14
Experiment 28
Self-Directed Learning
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Preparation of Lab Reports 30

Preparation of Lab-test 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 discussion, Co-operative and Collaborative
Method, Project Based 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 synchronous generator
Week 5 |Exp 5: Reverse power protection of a synchronous generator
Week 6 |Lab Test-1
Week 7 |Exp 6: Overvoltage protection of a synchronous generator
Week 8 |Exp 7: Overcurrent protection of a synchronous generator
Week 9 |Exp 8: Mechanical overload/underload protection of a three phase induction motor
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 Test-2
Week 13 |Lab Quiz
Week 14 |Project Presentation + Viva
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
L CO1 P1
Lab parlggé%zﬁlon and 2504 CO 2 P>
Continuous CO3 P3
Assessment Col P1
(70%) Lab Test 30% CO2 P2
CO3 P3
Project and Presentation 15% CO4 Ad
CO1 P1
Lab Quiz 30% CO?2 P2
CO3 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 Systems — Sunil S. Rao
Reference Books:

1. Power System Protection and Switchgear — Badri Ram

2. Fundamentals of power system protection — Y. 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 479: Power System Reliability
Level-4 Term- /11 (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: Power System

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The aim of the course is to enhance student’s knowledge and analytical ability in power system
reliability analysis. It focuses on the learning of advanced reliability topics such as various
probabilistic methods, reliability indices with an insightful understanding in power system
applications. The students will also be able to solve real-life power grid reliability problems
using this obtained knowledge.

OBJECTIVE

1. Familiarize students with the various probabilistic methods and reliability indices.

2. To impart the concepts of failure rate, restoration times, systems redundancy for the
reliability analysis of both interconnected transmission grid and distribution network

3. Acquaint students with the various probabilistic generation and load models using Markov
process to solve power system reliability problems.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp | ca |kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be proficient in analysing various
reliability indices and be able to
COL1 |design probabilistic generation PO3 C6 1| 1|5 |FASG,Pr
and load models to solve power
system reliability problems.

Able to use the concept failure
rate, restoration times, systems

CO2 |redundancy and illustrate the idea PO1 C3 1 4 T, F
in distribution system reliability
analysis

Capable to understand Markov
process and reliability parameters
CO3 |in grid reliability analysis and PO1 C3 4 | Mid Term
apply  different  probabilistic
methods to solve reliability issues

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction to Power System Reliability: Probabilistic reliability criteria, review of
probability concepts, binomial probability distribution, poission probability distribution, Normal
probability distribution, Power System Reliability Concept: Failure rate and outage, reliability
cost and reliability worth, concepts of adequacy and security, methods of assessment
Generating capacity basic probability methods: Generating unit unavailability, capacity
outage probability tables, comparison of deterministic and probabilistic criteria, a recursive
algorithm for capacity model building

Reliability Indices: Loss of load probability (LOLP), Concepts and evaluation techniques,
scheduled outages, load forecast uncertainty, force outage rate uncertainty, LOLE computation,
evaluation of energy indices, energy limited systems generating capacity frequency and duration
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method, system risk indices, Individual state load model, Cumulative state load model
Reliability assessment in interconnected System: Probability array method in two
interconnected system, Factors affecting the emergency assistance, effect of tie capacity, tie line
reliability, effect of number of tie lines, Effect of load forecast uncertainty, reliability evaluation
technique of three interconnected system and multiconnected system.

Reliability assessment in distribution system: Additional interruption indices, customer-
oriented indices, load and energy indices, Probability distribution of reliability indices, failure
rate, restoration times, Series and parallel systems and redundancy, Temporary and transient
failures, Inclusion of weather effects, Common mode failures, Inclusion of breaker failures.
Reliability assessment in Substation: Operating and failure states of system components, Open
& short circuit failures, Malfunction of normally closed Breakers

Markov process: Markov process, Analysis of Probabilistic generation and load models and
Solution of actual problems regarding reliability of an existing power system model

CO-PO MAPPING

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

No. Course Outcome

Be proficient in analysing various
reliability indices and able to design
COL1 |probabilistic generation and load 2
models to solve power system
reliability problem

Able to use the concept failure rate,
restoration times, systems redundancy
and illustrate the idea in distribution
system reliability analysis.

Capable to understand Markov
process and reliability parameters in
CO3 |grid reliability analysis and apply| 3
different probabilistic methods to
solve reliability issues.

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

COo2

matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning 48
Self-Directed Learning 94
Formal Assessment 05

Total 147

TEACHING METHODOLOGY
Lecture and Discussion, Co-operative 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 criteria

Class 2 Review of probability concepts, Binomial probability distribution

Class 3 Poission probability distribution, Normal probability distribution

Week 2 Power System Reliability Concept CT1
Class 4 Reliability concepts: Failure rate and outage

Class 5 Reliability cost and reliability worth, Concepts of adequacy and security

Class 6 Methods of assessment

Week 3 Generating capacity---basic probability methods

Class 7 Generating unit unavailability, Capacity outage probability tables

161



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 probability (LOLP), 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 model

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 capacity, tie line
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, customer-oriented indices, load and energy
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 redundancy, Temporary and transient failures

Class 29 Inclusion of weather effects

Class 30  |Related Mathematical Problems and solution

Week 11  |Reliability assessment in distribution system

Class31  |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 Related 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

Class40  [Solution of actual problems regarding reliability of an existing power
system model 1

Class41  [Solution of actual problems regarding reliability of an existing power
system model 2, 3

Class42  |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- /11 (Spring / Fall)

COURSE INFORMATION

Course Code |: 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 student in reaching a sound
understanding of broad-range of topics in the power system operation and control area. It
focuses on the learning of advanced power system contents such as economic operation,
automatic generation control, SCADA, power system security analysis, state estimation and
electricity market to build student’s confidence to understand the paradigm shift of conventional
power systems towards smart grid.

OBJECTIVE

1 Familiarize students with the economic operation of a power system.

2 To impart the concepts of power system automatic generation control, SCADA system, state
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 knowledge with the real operation.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s cp | cA | kp Assessment

No. Course Outcomes PO Taxonomy Methods

CO1 |Be proficient in analysing the
economic operation of power
systems and be able to design the PO3 C6 1| 1]5]| FASG,Pr
optimum solution for a complex
power system.

CO2 |Able to use the concept of
automatic  generation  control,
SCADA system in power system PO1 C3 1 4 F ASG
control and illustrate the idea in
power system state estimation

CO3 |Capable of understanding the power
system security and electricity
market concept and applying
different methods to solve the
power system contingency
problems in smart grid.

PO1 C3 4 Mid Term

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Economic Operation of Power System: Load distribution techniques, performance curves,
Economic dispatch using Lagrange method, Transmission loss equation, economic dispatch
using transmission loss, Unit commitment and its constraints, Dynamic programming and
Forward & backword DP method.

Optimal Power flow (OPF) analysis: Optimal power flow problem formulation, classification
of OPF algorithms, Transmission system operation, emergency state, overvoltage correction
Automatic Generation Control (AGC): Basics generator control loop, Functions of AGC
Speed governor, modes of governor operation, Model for a control area.
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Power System Security Analysis: Power system security, reliability and economy,
Contingency analysis by dc model, System reduction for contingency, contingency ranking
SCADA: Components and architecture of SCADA, Communication topology, SCADA
Functions, Phasor measurement unit (PMU), EMS

State Estimation: Concept of state and measurement variables, state estimation in EMS, Least
Square method, observability, bad data detection and identification, AC power system state
estimation formulation

Electricity Market: Electricity market model & operating mechanism, Market stakeholder,
determination of market clearing spot price

Distribution Side Management (DSM) & Smart grid: Distributed generation, demand side
management features, demand response, concept of microgrid, grid evolution, Smart grid
concept, architecture, and future grid control techniques

CO-PO MAPPING

No. |Course Outcome PROGRAM OUTCOMES (PO)

112|314 5617 8 |9 |10 |11 |12

CO1 |Be proficient in analysing
the economic operation of
power system and be able to 3
design the optimum solution
for a complex power system

CO2 |Able to use the concept of
automatic generation
control, SCADA system in
power system control and
illustrate the idea in power
system state estimation

Capable of understanding
the power system security
and  electricity  market
CO3 |concept and apply different
methods to solve the power
system contingency
problems in smart grid

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 48
Self-Directed Learning 94
Formal Assessment 05
Total 147

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative and Collaborative Method, Problem Based 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 deregulated power market, grid transformation CT1
Week 2 |Economic Operation of Power System

Class 4 Load distribution techniques, performance curves

Class 5 Economic dispatch using Lagrange method, Transmission loss equation

Class 6 Economic dispatch with transmission loss, Penalty factor
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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, Dynamic 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 algorithms
Class 14 Transmission system operation, emergency state, overvoltage correction cT 2
Class 15 Mathematical problems related Optimal power 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 control area
Class 18 Mathematical problems related to AGC
Week 7 |Power System Security Analysis
Class 19 Power system security, Reliability and economy
Class 20 Contingency analysis of single and multiple contingency in power system
Class 21 Contingency analysis by dc model
Week 8 |Power System Security Analysis
Class 22 System reduction for contingency, contingency ranking
Class 23 |Mathematical problems related to contingency analysis
Class 24 |Mathematical problems related to contingency analysis
Week 9 |SCADA Mid-
Class 25 |Components and architecture of SCADA, EMS term
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 EMS
Class 29 |Least Square method, observability
Class 30 |Bad data detection and identification
Week 11 |State Estimation of Power System
Class 31 |AC power system state estimation formulation
Class 32 |Mathematical problems related to state estimation
Class 33 |Mathematical problems related to state estimation
Week 12 |Electricity Market
Class 34 |Introduction to Electricity market model & structure
Class 35 |Different types of market models, electricity pricing
Class 36 |Market stakeholder, determination of market clearing spot price
Week 13 |Distribution Side Management (DSM) & Smart grid CT3
Class 37 |Mathematical problems related to electricity market price
Class 38 |Distributed generation, demand side management features, demand response
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 system
Class 42 |Review and summary
Class 42 |Review and summary
ASSESSMENT STRATEGY
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Components Grading CO |Bloom’s Taxonomy
Continuous | Class Test & Assignment 1-3 20% CO2 C3
Assessment Mid term 10% COs3 C3
(40%) Class Attendance 5%
Class Performance 5%
) Co1 C6
Final Exam 60% Co2 C3
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Element of Power System Analysis —J. J. Grainger and W. D. Stevenson,
Power generation operation and control — Allen J. Wood, Bruce F. Wollenberg
Modern Power System Analysis — IJ Nagrath and DP Kothan

Power System Optimization — Kthori and Dhillon

Reliability Evaluation of Power System — Billinton and Allan

arLONOE

***Details 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- I/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 basics of
electrical breakdown, high voltage generation, high voltage test systems, measurement and
analysis techniques as applied to power system apparatus such as cables, insulators,
transformers, and generators.

OBJECTIVE

1. Be able to impart fundamental concepts of high voltage generation and measurement.

2. Be able to familiarize the students with the concept and in-depth knowledge of electrical
breakdown in different insulators (gases, liquids and solids).

3. Be able to familiarize the students with non-destructive insulation quality assessment techniques.
4. Be able to deliver students with the understanding of insulation co-ordination and over
voltage protection.

COURSE OUTCOMES & GENERIC SKILLS

No. |Course Outcome Correspondin | Bloom’s | CP | CA |KP| Assessment
g PO’s Taxonomy Method
Be able to apply the understanding
co1 of fundamental_ concepts of high POL C3 1 3 T F
voltage Generation and measurement
in related practical fields.
Be able to analyse the breakdown T Mid
CO 2 |phenomenon in gases, liquids and PO2 C4 1 4 ’
L Term, F
solid insulators.
Be able to evaluate an insulator’s Mid Term,
cO3 performance based on quality PO2 5 2|44 F, ASG
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assessment techniques

Be able to design a high voltage

co4 system considering insulation PO3 c6 345 PR/ASG,
coordination and over voltage Pr
protection.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Generation of high voltages: Rectifier circuits for high voltage dc generation, Cockroft-
Walton voltage multiplier circuit, Electrostatic Generator, Cascaded transformer for high
voltage ac generation, series resonant circuit, single stage and multistage impulse generator
circuits, impulse current generation.

Measurement techniques: Peak voltage measurement by spark gap, Electrostatic voltmeter,
Generating voltmeter, The Chubb-Fortesque method, Peak voltmeter with potential divider, Impulse
voltage measurement using voltage dividers, measurement of high dc and impulse current.
Breakdown Phenomenon: Breakdown in gases. Breakdown in non-uniform fields and corona
discharges. Conduction and breakdown in liquids. Breakdown in solid dielectrics: intrinsic
breakdown, thermal breakdown and electromechanical breakdown.

High voltage testing: Testing of overhead line insulators, testing of cables, testing of bushings,
testing of power transformer and circuit breakers.

Non-destructive test techniques: Loss in a di-electric, measurement of resistivity, measurement of
dielectric constant and loss factor, high voltage Schering bridge, partial discharges

Insulation Coordination: Lightning and switching surges. Basic insulation level. Surge diverters,
arresters. Principles of insulation coordination on high voltage and extra high voltage power systems.

CO-PO MAPPING

No. |Course Learning Outcome PROGRAM OUTCOMES (PO)

112|345/ 6|7 |8 |9 |10 |11 |12

COl1Be able to apply thel 3
understanding of fundamental
concepts of high voltage
generation and measurement in
related practical fields.

CO2 (Be able to analyse the breakdown 2
phenomenon in gases, liquids and
solid insulators.

CO3 |Be able to evaluate an 3
insulator’s performance based on
quality assessment techniques

Be able to design a high voltage 3
CO4 |system considering insulation
coordination and over voltage
protection.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio Student-Centred Learning -
Self-Directed Learning 42
Non-face-to-face learning 21
Revision of the previous lecture at home Preparation for final exam 21
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Formal Assessment

N

Continuous Assessment Final Examination 3

Total

131

TEACHING METHODOLOGY

Lecture and Discussion, Co-operative 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 generation

Class 2

Rectifier circuits, ripple minimization

Class 3

Cockroft-Walton 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 gap method

Class 11

Electrostatic and Generating voltmeter

Class 12

The Chubb-Fortesque method

Week 5

Measurement techniques

Class 13

Peak voltmeter with potential divider

Class 14

Impulse voltage measurement using voltage dividers

Class 15

Measurement 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

CT?2

Week 7

High voltage testing and breakdown

Class 19

Testing of circuit breakers

Class 20

Mechanism of breakdown of gases

Class 21

Townsend’s first and second ionization co-efficient

Week 8

Breakdown

Class 22

Cathode processes- secondary effect

Class 23

Townsend breakdown mechanism

Class 24

Streamer mechanism, Paschen’s law, Penning effect

Week 9

Breakdown

Class 25

Time lag

Class 26

Breakdown in liquid dielectrics

Class 27

Treatment and testing of transformer oil

Mid
Term

Week 10

Breakdown

Class 28

Breakdown in solid dielectric- intrinsic and electro-mechanical breakdown

Class 29

Breakdown due to treeing and tracking,

Class 30

Thermal and electro-chemical 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 di-electric

Class 39

Measurement of resistivity

Week 14 |Non-destructive test

Class 40 |Measurement of di-electric constant and loss factor
Class 41 |High voltage Schering bridge
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
Class Test/ Assignment 20% CO1 C3
Continuous 1-3 CO2 C4
Assessment Class Participation 5% CO4 C6
(40%) Class Attendance 5% - -
Mid term 10% CO2, CO1 C4,.C3
Final Exam 60% CO4 C6
CO?2 C4
CO3 C5
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Text Books:

High Voltage Engineering by Naidu; Tata McGraw-Hill
High Voltage Engineering 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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5.2.2 Electronics

5.2.2.1. EECE 451: Processing and Fabrication Technology
Level-4, Term- I/11 (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: EECE-317
Course Title: VLSI |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This course is designed on the semiconductor processing and fabrication technology. This
course is very important to develop the future workforces for semiconductor industry including
with solar cells and other electronic devices. It is essential for students who desire to be
specialized one in the fabrication process of electronic device. The course covers the basics of
the fabrication and processing technology of various elementary and compound semiconductor
materials such as silicon, 111-V, 1I-VI and organic materials.

OBJECTIVE

1. Introduce the students with the mechanism of various fabrication techniques for bulk and
single crystal growth for semiconductor material.

2. Teach about the probable defects which may be generated during the growth processes.

3. lllustrate in details the fundamental steps of fabrication process such as oxidation, diffusion,
lithography, etching, cleaning and metallization.

4. Impart the in-depth theoretical knowledge of fabrication technique for monolithic IC taking
into account the physical challenges.

COURSE OUTCOMES& GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcome Ppo g Taxonomy CP|CA|KP Methods
Compare the mechanism of various
CO1 |growth techniques for bulk and single PO1 C5 1 3 T, F
crystal.
Correlate the characteristics and
co? 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 oxidation, decant

CO3 |diffusion, physical/chemical vapor PO3 C2 2 5 T, Mid
iti i Term, F
deposition, photolithography and
etching processes.
Select appropriate fabrication E ASG
CO4 |technique for monolithic Integrated PO3 C5 313|565 ,Pr R ’

Circuit (IC) with given specification.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Substrate materials: Crystal growth and wafer preparation, epitaxial growth technique,
molecular beam epitaxy, chemical vapor phase epitaxy and chemical vapor deposition (CVD).
Doping techniques: Diffusion and ion implantation.

Growth and deposition of dielectric layers: Thermal oxidation, CVD, plasma CVD,
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sputtering and silicon-nitride growth.

Etching: Wet chemical etching, silicon and GaAs etching, anisotropic etching, selective
etching, dry physical etching, ion beam etching, sputtering etching and reactive ion etching.
Cleaning: Surface cleaning, organic cleaning and RCA cleaning.

Lithography: Photo-reactive materials, pattern generation, pattern transfer and metalization.
Discrete device fabrication: Diode, transistor, resistor and capacitor. Integrated circuit
fabrication: Isolation - pn junction isolation, mesa isolation and oxide isolation. BJT based
microcircuits, p-channel and n-channel MOSFETS, complimentary MOSFETSs and silicon on
insulator (SOI) devices. Testing, bonding and packaging.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 11271374l5l6]7187910] 11 [12

Understand the mechanism of
CO1 |various growth techniques for bulk| 3
and single crystal.

Correlate the characteristics and
qualities of growth semiconductor
with the fabrication process and
equipment used.

CO2

Explain the wafer manufacturing
processes, thermal oxidation, decant
CO3 [diffusion, physical/chemical vapor 3
deposition, photolithography and
etching processes.

Select  appropriate  fabrication
technique for monolithic Integrated
Circuit (IC) with given
specification.

CO4

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Self-Directed Learning

Non-face-to-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, Co-operative 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 materials: 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 and chemical 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 process of extrinsic compound semiconductor.
Class 9 Metal organic molecular beam epitaxial growth techniqgue (MOMBE)
Week 4 Doping techniques
Class 10  |Atomistic Analysis on diffusion type doping technique.
Class 11  [lon beam implantation doping technique.
Class 12  |[Mathematical problems regarding doping.
Week 5 Thermal Oxidation and PECVD
Class 13  |Introduction to the significance of different oxide and dielectric layers in
semiconductor industry cT2
Class 14  |Mechanism of thermal oxidation and estimation of the oxide thickness
Class 15 [Plasma Enhanced Chemical Vapor Deposition (PECVD) technique for the
growth dielectric
Week 6 Lithography
Class 16 |Introduction to Lithography process and significance
Class 17  |‘Spin-Coating’ process of inserting the photoresist material on the wafer
Class 18 |Details the each step of lithography process to transfer a pattern to the wafer
Week 7 Etching Process
Class 19 |Introduction to Etching process and significance in semiconductor inductry
Class 20  |Wet chemical etching and Dry etching
Class 21  |Reactive lon Beam Etching (RIBE) in semiconductor technology
Week 8 Cleaning
Class 22 |‘Cleaning’ and ‘Importance of Cleaning’ MT
Class 23  |Details of RCA cleaning and Mega-sonic Cleaning
Class 24  |Details 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
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 of p-n junction fabrication
Class 32  |Fabricating the bipolar junction transistor (n-p-n) using the diffusion process CT3
Class 33  |Fabrication of Resistor and Capacitor in Integrated Circuit
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 [Smart-Cut process of fabricating SOI based devices
Week 13 Fabrication of I1Cs
Class 37 |Introduction to the significance of IC fabrication technology.
Class 38 |Fabrication process of CMOS
Class 39  |Fabrication process of monolithic IC
Week 14 Packaging of ICs
Class 40 |Introduction to Testing, bonding and packaging
Class 41  [Through-hole 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 Chip scale
package
ASSESSMENT STRATEGY
Components Grading CoO Bloom’s Taxonomy
CO1 C5
Class Test/ Assignment 1-3 20% CcOo2 Cl
Continuous COo3 C2
Assessment Class Participation 5% CO4 C5
(40%) Class Attendance 5% - -
. CO2 Cl
Mid term 10% CO3 o
Co1 C5
. CO2 Cl
Final Exam 60% O3 o
CO4 C5
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Fabrication Engineering at the Micro and Nanoscale by Stephen A Campbell
2. An Introduction to VLSI Physical Design — C. K. Wong
3. Electronic and Optoelectronic 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/11 (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 11

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

Analog Integrated Circuit is one of the advanced courses for students of electronics
specialization for that very reason the course is quintessential for research in the aforementioned
field. The contents of the course focus on the advanced operations of MOS devices where
special emphasis is given on MOS amplifiers (Single stage and differential). Unwanted issues
that arises in CMOS designs is also addressed along with preliminary ideas of CMOS devices
(Reference generators, Current mirrors and switched capacitor circuits) that is used frequently in
advanced VLSI designs. Irrespective of its contents the course also gives the students a flavour
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. Develop the quality of using essential analytical tools for quantifying behaviors of CMOS
circuits like single-stage amplifiers, differential amplifiers and current mirrors.

3. Address the imperfection of Noise that occurs in CMOS designs and its subsequent effects
on circuits.

4. Introduce the concepts of advanced Bandgap reference generators and discrete time
systems implemented by means of switched capacitor circuits.
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5. Discuss the design, operation and behaviors of oscillator and phase locked loop circuits

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp | cal kp Assessment

No. Course Outcomes PO Taxonomy Methods

Be capable in recalling the physics of
MOSFET and explain the underlying
principles of MOS transistors, second
order effects and parasitic effects.

Co1 PO1 C2 1 T, F

Capable to analyse the topologies of the
single stage FET amplifiers and
differential amplifiers demonstrate the
mirroring technique of current sources
without compromising the voltage
headroom.

CO2 PO1 C4 3 T, F

Be adept in interpreting the effects of
different noise (thermal shot and flicker)
that occur in analogue circuits and
apprise the trade-offs that poses to
performance parameters of the amplifier
circuits.

CO3 PO2 C5 P1 3 |Mid Term

Be proficient in devising reference
generators using band gap techniques as
well as evaluating the speed and
CO4 |precision of  Switched capacitor PO2 C6 P1 3 |Mid Term
amplifiers as a foundation to analyse
discrete time systems (i.e. comparators,
filters, etc.)

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test; PR —
Project; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Review of FET amplifiers: Passive and active loads and frequency limitation. Current mirror:
Basic, cascade and active current mirror. Differential Amplifier: Introduction, large and small
signal analysis, common mode analysis and differential amplifier with active load. Noise:
Introduction to noise, types, representation in circuits, noise in single stage and differential
amplifiers and bandwidth. Band-gap References: Supply voltage independent biasing,
temperature independent biasing, proportional to absolute temperature current generation and
constant transconductance biasing. Switch capacitor circuits: Sampling switches, switched
capacitor circuits including unity gain buffer, amplifier and integrator. Phase Locked Loop
(PLL): Introduction, basic PLL and charge pumped PLL.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1121314l516l71819 1011 [12

Be capable in recalling the physics of
MOSFET and explain the underlying
principles of MOS transistors, second order
effects and parasitic effects.

Co1

Capable to analyse the topologies of the
single stage FET amplifiers and differential
CO2 |amplifiers demonstrate the mirroring| 3
techniqgue of current sources without
compromising the voltage headroom.

Be adept in interpreting the effects of

co3 different noise (thermal shot and flicker) that

174



occur in analogue circuits and apprise the
trade-offs
parameters of the amplifier circuits.

that poses to performance

CO4

to

Be proficient in devising reference generators
using band gap techniques as well as
evaluating the speed and precision of
Switched capacitor amplifiers as a foundation

comparators, filters, etc.)

analyse discrete time systems (i.e.

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

matching)

TEACHING LEARNING STRATEGY

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Self-Directed Learning
Non-face-to-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 practical experiments and discussion, Co-operative and Collaborative
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, Capacitance and Small
Signal Model
Class 3 Short Channel Effects, CMOS Processing Technology
Week 2 FET Amplifiers
Class 4 Single Stage Amplifiers CT1
Class5  |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.) CT 2
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 stage and Differential Amplifiers
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Week 7 Noise (Contd.)
Class 19 |Noise Bandwidth
Class 20  |Noise power trade-off
Class 21  |Mathematical problems on Noise
Week 8 Bandgap Reference
Class 22 |General Consideration
Class 23  |Supply-independent biasing
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  |Switched-capacitor amplifiers
Week 11 Switched-Capacitor Circuits (Contd.)
Class 31 |Switched-capacitor integrator
Class 32 |Switched-capacitor amplifiers common-mode feedback
Class 33  |Implementation in switched capacitor circuit in filter, comparator ADC and
DAC circuits design.
Week 12 Oscillators and PLL
Class 34 |General Considerations
Class 35 |Ring oscillator and LC oscillator
Class 36  |Voltage controlled 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 problems and solution based on topics covered
Class 41 |Complex engineering problem and solution
Class 42 |Summary
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
_ Class Testi_Ag\smgnment 20% COL, CO2 C2, C4
Continuous
Assessment Class Participation 5% - -
(40%) Class Attendance 5% - -
Mid term 10% CO3, CO4 C5, C6
Final Exam 60% col c
CO2 C4
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. Design of Analog CMOS Integrated Circuits — Behzad Razavi, 2nd Edition

2. Analog Integrated Circuit Design — T. Chan Carusone, D. Johns and K. Martin
3. Analysis and Design of Analog Integrated Circuits — P. Gray, P. Hurst, S. Lewis, and R. Meyer
4. CMOS Analog Circuit Design — D. Holberg and P. Allen, 2012

***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/11 (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 455 Contact Hours|: 3.00
Course Title |: Compound Semiconductor and Heterojunction Devices |Credit Hours |: 3.00

PRE-REQUISITE

Course Code: EECE 315 and EECE 405
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 different
heterojunction devices. In a broader perspective, to acquaint with various device modelling and
material characterization techniques and relate them to the current trends in research and
developments.

OBJECTIVE

1. To impart the knowledge on different characteristics of compound semiconductors along
with their comparative superiorities over silicon.

2. To provide a comparative study of physics and underlying technology between
homojunction and heterojunction of semiconductor materials.

3. To disseminate knowledge about the structure and basic working principle of various
heterojunction devices.

4. To develop the ability to apply different device modeling and characterization techniques
into various proposed/upcoming semiconductor devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cp | cAl kp Assessment

No. Course Outcomes PO Taxonomy Methods

To define and explain different
characteristic properties of
CO1 |compound semiconductor PO1 Cc2 3 T, F
materials and its advantages over
prevailing materials.

To be able to contrast between

different types of semiconductor T, Mid Term
S : . . PO2 C4 4

material junctions- homo junction Exam, F

and heterojunction.

CO2

To be able to comprehend and
co3 descrl_be the_ structure and _ba5|c POL 5 4 Mid Term
operating principle of practically Exam, F

developed heterojunction devices.

To be adept in designing
heterojunction based upcoming
CO4 |electronic, optoelectronic and PO3 C6 5 Pr /ASG
photonic devices using promising
compound semiconductors.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Compound Semiconductor: Zinc-blende crystal structures, growth techniques, alloys, band
gap, and density of carriers in intrinsic and doped compound semiconductors.
Hetero-Junctions: Band alignment, band offset, Anderson’s rule, single and double sided
hetero- junctions, quantum wells and quantization effects, lattice mismatch and strain and
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common hetero-structure material systems.

Hetero-junction diode: Band bending, carrier transport and I-V characteristics.
Hetero-junction field effect transistor: Structure and principle, band structure, carrier
transport and I-V  characteristics.

Hetero-structure Bipolar Transistor (HBT): Structure and operating principle, quasi-static
analysis, extended Gummel-Poon model, Ebers-Moll model, secondary effects and band
diagram of a graded alloy base HBT.

Resonant Tunnelling Devices: Physics and operation of Resonant Tunnelling Diodes. Resonant
Tunnelling Transistors: Device physics, operation and characteristics.

CO-PO MAPPING

No. Course Outcome PROGRAM OUTCOMES (PO)

112|345 |6]7]8]9]10|11)12

To define and explain different
characteristic properties of compound
semiconductor  materials and its
advantages over prevailing materials.

Co1

To be able to contrast between different
types of  semiconductor  material
junctions- homojunction and
heterojunction.

CcOo2

To be able to comprehend and describe
the structure and basic operating
principle of practically developed
heterojunction devices.

CO3

To be adept in designing heterojunction
based upcoming electronic,
CO4 |optoelectronic and photonic  devices 2
using promising compound
semiconductor.

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Self-Directed Learning

Non-face-to-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, Co-operative 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 semiconductors- tunable bandgap and carrier mobility.
Class 3 |Review of crystal directions and planes, crystal structure- diamond, zinc
blende and wurtzite crystal structure.

Week 2 Growth Technique and Band Structure

CT1
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Class 4 |E-K diagram, Bandgap- direct and indirect bandgap materials.
Class 5 |Vegard’s law coupled with bowing parameters, Virtual crystal approximation.
Class 6 |Ternaries and Quaternaries- Growth 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 |Fermi-Dirac probability & charge carrier density in semiconductor materials.
Class 11 |Impurity, doping and Fermi energy level positioning.
Class 12 |Band diagram drawing - band alignment.
Week 5 Hetero-Junctions
Class 13 |Homojunction and Heterojunction- An introduction. CT 2
Class 14 |Energy band alignment and band offset, Anderson’s rule.
Class 15 |Single and double sided heterojunctions.
Week 6 Hetero-Junctions, Quantum Well and Superlattices
Class 16 |Quantum wells and Superlattices- quantization effects.
Class 17 |Quantum wells and Superlattices- quantization effects.
Class 18 |2DEG - 2 dimensional electron gas.
Week 7 Metal — Semiconductor Heterojunction
Class 19 |Electrostatics, Non-ideal 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 |Hetero-junction diode: Band bending in isotype and anisotype junctions Mid
Class 23 |I-V characteristics of heterojunction diodes. Term
Class 24 |Carrier transport phenomena in heterojunction diodes.
Week 9 Hetero-junction field effect transistor
Class 25 |Hetero-junction field effect transistor: Structure and operating principle.
Class 26 |Hetero-junction field effect transistor: Structure and operating principle.
Class 27 |Energy band structure, carrier transport and |-V characteristics.
Week 10 Hetero-junction field effect transistor
Class 28 |Energy band structure, carrier transport and |-V characteristics.
Class 29 |Non-ldeal effects and frequency response of the FET devices.
Class 30 |A brief introduction on HEMT.
Week 11 Hetero-structure bipolar transistor
Class 31 |Hetero-structure bipolar transistor (HBT): Structure and operating principle. CT3
Class 32 |Hetero-structure bipolar transistor (HBT): Structure and operating principle.
Class 33 |Quasi-static analysis.
Week 12 Hetero-structure bipolar transistor
Class 34 |Extended Gummel-Poon model of HBT.
Class 35 |Extended Gummel-Poon model of HBT.
Class 36 |Ebers-Moll model of HBT.
Week 13 Hetero-structure bipolar transistor
Class 37 |Ebers-Moll model of HBT.
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 characteristics.
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 Testiés&gnment 20% cO2 ca
Continuous CO4 C6
Assessment Class Participation 5% CO4 C6
(40%) Class Attendance 5% - -
: CO2 C4
Mid term 10% CO3 5
CO1 C2
Final Exam 60% CO2 C4
CO3 C5
Total Marks 100%

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

TEXT AND REFERENCE BOOKS

1. ‘Physics of Semiconductor Devices (3rd Edition)’ by S M Sze.
2. ‘Semiconductor Physics And Devices: Basic Principles (4th Edition)’ by Donald A. Neamen.

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

5.2.2.4. EECE 457: VLSI 11
Level-4, Term-I/11 (Spring/ Fall)

COURSE INFORMATION

Course Code |: EECE 457 Contact Hours :3.00
Course Title | VLSI 11 Credit Hours :3.00

PRE-REQUISITE

Course Code: EECE 317
Course Title: VLSI |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

This theory course is focused on introducing students with different circuit topologies, training
them in designing schematics and layouts of multistage logic networks with minimum delay,
proper transistor and interconnect scaling, give them a generalized idea about CMOS
manufacturing process of transistors and developing their potential in testing the designed
networks. This course also is focused on providing students with an overall idea of hardware
implementation of these designs from single cell unit to full custom IC designs and make them
capable of differentiating between different FPGA architectures. Finally, this course will familiarize
students to industrially 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 transistor scaling
and make them skilled in modelling and optimizing total delay in those networks. .

3. To develop students’ knowledge about the manufacturing process and testing process for
designed IC.

4.To give an overall idea of implementation strategies of VLSI designs at hardware level
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 | Bloom’s cp lcalkp Assessment

No. Course Outcomes PO Taxonomy Methods
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Be proficient enough to design circuit
topologies and multistage logic
networks in the most efficient manner
CO1 |and model total delay in the network PO3 C6 1 3 T, F
by applying the knowledge of logical
effort, RC delay modelling and
interconnect delay modelling.

Be skilled enough to design layouts of
different networks complying with

CO2 : . PO3 C6é 1 3 T, F
layout design rules and explain
CMOS manufacturing process.
Be able to evaluate / test different
VLSl  designs  using  various

cOo3 tgc_hnlques such as logic verlflcat!on, POL c4 1 4 Mid Term
silicon debug, fault modelling, Exam, F

observability and controllability and
test pattern generation.

Be able to design an application
specific using latest technology tools
CO4 |for solving real-life problems and PO3 C6 1 5 | T,ASG,F
differentiate between various FPGA
architectures

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Logical Effort: Delay in a Logic Gate, Multistage Logic Networks, Choosing the Best Number of
Stages
Cascode and Current Mirror: Cascode Basics, Cascode Amplifier, Practical Cascode, Current
Mirror Basics, CMOS Current Mirror, Example
CMOS Manufacturing Process: Manufacturing Issues, Example, Layout Design Rules, Process
Enhancements

Testing: Logic Verification, Silicon Debug, Manufacturing Test, Fault Models, Observability and
Controllability, Design for Test, Scan

Wire: Introduction, Interconnect Modeling, Wire Resistance, Wire Capacitance, Wire RC Delay,
Crosstalk, Wire Engineering, Repeaters

Scaling & Packaging: Scaling, Transistors, Interconnect, Future Challenges, Economics, Packaging
Application Specific IC: VCO Design, PLL Design, Filter Design, I/O Pad Design, Low Power IC
Design

Implementations Strategies: Full Custom IC Design, Semi-Custom IC Design, Standard Cell
Design and Cell Libraries

Implementations Strategies: FPGA Building Block Architectures, Global, Detailed, Special
Routing

CAD Tools: SPICE, Cadence, Schematic Entry, Verification, Layout Extraction, Application
Specific Circuit Design, Summary

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112731415161 718197 10 1 112

Be proficient enough to design
multistage logic networks in the
co1 most efficien'g manner and model 9
total delay in the network by
applying the knowledge of logical

effort, RC delay modelling and
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interconnect delay modelling.

CO2

Be skilled enough to design layouts
of different schematic networks
complying with layout design rules 2
and explain CMOS manufacturing
process.

CO3

Be able to evaluate / test different
VLS| designs using various
techniques  such as logic
verification, silicon debug, fault| 2
modelling,  observability  and
controllability and test pattern
generation.

CO4

Be able to design an application
specific using latest technology
tools for solving real-life problems 2
and differentiate between various
FPGA architectures

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

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)

Face-to-Face Learning

Lecture 42

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative 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, example, summary
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

182




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, Interconnect, I_:uture Challenges, Economics,
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/0 Pad Design, Low Power IC Design
Class 33 CT-4
Week 12 Implementations Strategies
Class 34 Full Custom IC Design, Semi-Custom IC Design, Standard Cell
Class 35 ] o
Design and Cell Libraries
Class 36
Week 13 Implementations Strategies
g:zzz 2573 FPGA Building Block Architectgres, 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 CO Bloom’s Taxonomy
CO1 C6
Continuous Clasls-:;r = 20% co2 c6
Assessment - co4 C6
(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 Domain)

TEXT AND REFERENCE BOOKS

Text Books:

1. CMOS VLSI Design - A Circuits and System Perspective by N. H. E. Weste and D. Harris

2. Basic VLSI Design - Douglas A. Pucknell; Prentice Hall of India private Ltd.

Reference Books:

1. Introduction to VLSI — D. Bricius; McGraw-Hill international.

2. Design of Analog CMOS Integrated Circuits by Behzad Razavi.3. CMOS Circuit Design, Layout
and Simulation by R. Jacob Baker, Harry H. Li, David E Boyce.

4. An Introduction to VLSI Physical Design by M. Sarrafzadeh, C.K. Wong.

***Details 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-I1 (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 roles such as device engineer, systems
engineer, verification engineer as well as CAD engineer. This laboratory course is solely
focused on building a foundation for preparing students to adopt such roles with ease by
engaging them in designing schematics and layouts of multistage logic networks while
complying with given design specifications and maintaining minimum delay and power
consumption. This course also aims to train students to synthesis RTL designs of ASICs
consisting of different combinational and sequential networks and develop physical designs of
those ASICs as well. Finally, this course will also engage students to work as a team and design
a processor that will be able to execute certain computational operations.

OBJECTIVE

1 To familiarize students with industry level software for electronic design automation (e.g. Cadence)

2 To develop students' skills in schematic design, layout design, symbol creation and simulation of
basic logic gates and multistage networks

3. To introduce students with basics of ASIC front end design such as writing appropriate testbench,
RTL Synthesis, Floor Planning, Power Planning, Cell Placements, Clock Tree Synthesis (CTS),
Post-CTS Timing, Routing and Physical Verification

4. To build students' proficiency in creating FSM (Finite State Machines) in accordance with the
given design specifications

5 To develop a collaborative nature among students that will habituate them in working as a team
while designing and testing large scale processors and benefit them in their professional life as an
engineer in VVLSI industry

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcome P% g Taxonomy CP|CA |KP Methods
Being skilled enough to apply
CO1 |knowledge of CMOS design process PO5 C3P5 |2 6
of logic gates and construct R,Q,T
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schematics of multistage logic
networks using these logic gates in
the most efficient way adapting to
specific design requirements.

Be able to originate layout design
based project on a given schematic
and organize all the components of
the layout in an optimized manner
such as to minimize total area staying
within the constraints of design rules.

CO2 PO11 P7 2 PR,PrR,

Be able to design RTL schematics of
large scale ASICs and originate
physical designs from the designed
RTL networks.

CO3 PO9 P7 2 R,PR,Q

Being proficient in designing finite
CO4 |state machines by adapting to given PO12 P7 2 PR,PrR
design specifications

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 457 using different hardware equipment and simulation software.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Learning Outcome 112131215 6171819100112
Being skilled enough to apply knowledge
of CMOS design process of logic gates and
col construct schematics of multistage logic 9
networks using these logic gates in the most
efficient way adapting to specific design
requirements.
Be able to originate layout design based
project on a given schematic and organize
co? all the components of the layout in an 2
optimized manner such as to minimize total
area staying within the constraints of design
rules.
Be able to design RTL schematics of large
CO3 |scale ASICs and originate physical designs 3
from the designed RTL networks.
Being proficient in designing finite state
CO4 |machines by adapting to given design 2
specifications
TEACHING LEARNING STRATEGY
Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 10
Experiment 20
Self-Directed Learning
Preparation of Lab Reports 30
Preparation of Lab-test 9
Preparation of Quiz 10

185




Engagement in Project 14
Preparation of Project Presentation 3
Formal Assessment
Continuous Assessment 10
Final Quiz 1
Total 107

TEACHING METHODOLOGY

Lecture followed by practical experiments and discussion, individual effort and performance evaluation

COURSE SCHEDULE
Account, Tool Setup and Study of the Basic 1-V Equation of the MOS transistor in
Week 1 )
the Technology Library
Week 2 |Schematic Design, Symbol Creation and Simulation of a 2-input NAND Gate
Parameterized Cell (P-cell) 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 Layout
Suite XL (VXL) Editor
Design of a Two Stage CMOS Operational Amplifier and Study of its DC and AC
Week 5 L - g
Characteristics using Cadence Virtuoso
Week 6 Lab Test-I
Week 7 ASIC Front End Design: RTL Design, Simulation and Synthesis of a 8-Bit Booth
Multiplier using Cadence
Week 8  |ASIC Front End Design: Physical Design of a 8-Bit Booth Multiplier using Cadence
Week 9 ASIC Front End Design: RTL design, Simulation and Synthesis of an 8-bit
Up/Down Counter using Cadence
ASIC Front End Design: Physical Design of an 8-bit Up/Down Counter using
Week 10
Cadence
Week 11 |Design of a Finite State Machine in Cadence
Week 12 |Lab Test-II
Week 13 |Project Demonstration and Presentation
Week 14 |Lab Quiz
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 C3,P5
Lab participation and 2504 CO2 P7
. Report CO3 P7
Continuous
Assessment cO4 P7
Labtest-1,L abtest-2 30% CO1 C3,P5
(80%)
Project Demonstration €02 P7
zind Presentation 25% cos P7
CO4 P7
. CO1 C3,P5
0 i
Lab Quiz 20% CO2 p7
Total Marks 100%

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

TEXT & REFERENCE BOOKS

1. CMOS VLSI Design: A Circuits and Systems Perspective-- Neil H.E. Weste, David Harris
2. The Design of CMOS Radio-Frequency Integrated Circuits(2" Edition)-- Thomas H. Lee
3. CMOS: Circuit Design, Layout, and Simulation(4™ Edition)-- R. Jacob Baker

4. Design of Analog CMOS Integrated Circuits-- Behzad Razavi

***Details of program outcome and grading policy are attached as Annex A and Annex B
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5.2.2.7. EECE 459: Optoelectronics
Level-4, Term- I/11 (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 and state-of-the-art
technologies for optoelectronic components in order to understand present and future
technologies for applications in optical communications, sensor/imaging techniques as well as
energy conversion that has found renewed interest recently due to world-wide demands of
energy saving and new energy production. The course will include the introductions to various
physical processes for optical transitions, operation principles of key optoelectronic devices
including LEDs, lasers, photodetectors, electro-optical modulators and photovoltaic devices;
functionalities of optical interconnect and signal transmission as well as the basic design
consideration for on-chip optical processor and optoelectronic integrated circuits.

OBJECTIVE

1. Familiarize the students with optoelectronic properties of materials and their applications to
optoelectronic devices and photonic integrated circuits that emit, modulate, switch, and detect
photons.

2. Impart basic knowledges about fundamental and applied aspects of optoelectronic device
physics and its applications to the design and operation of laser diodes, light-emitting diodes,
photodetectors and optical modulator.

3. Expose the students with optoelectronic device characteristics in detail using concepts from
quantum mechanics and solid state physics.

4. Acquaint students with the techniques to improve the operation of optoelectronic devices
and device characteristics that have to be optimized for new applications.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP | CA |[KP Methods
Be able to describe the fundamental
co1 physi_c_al processes of optoelectronic POL C3 p1 3 T F
transitions and apply the concepts to
different optoelectronic devices.
Achieving capability to define, in
depth, the principles/functionality of T, Mid
CO2 |the most important optoelectronic POl C5 Pl 3| Term
devices, compare and evaluate the Exam, F
different device designs.
Be competent to infer modeling to Mid Term
CO3 |analyze the  physics  behind POl C4 4 | Exam, F,
semiconductor optoelectronic devices. ASG
Be proficient to demonstrate an
understanding of the basic design
CO4 |féQuirements  for optoelectronic) g cs |P2|A1|5]| T.F,Pr
integration and discriminate
different material as well as design
elements to accomplish an on-chip
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optical processor or a simple optical
communication system.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Properties of Light: Particle and wave nature of light, polarization, interference, diffraction and
blackbody radiation.

Optical Properties in Semiconductor: Direct and indirect band-gap materials, radiative and non-
radiative recombination, optical absorption, photo-generated excess carriers, minority carrier life time,
luminescence and quantum efficiency in radiation, pn junction principles, heterojunctions.

Light Emitting Diode (LED): Principles, materials for visible and infrared LED, internal and external
efficiency, loss mechanism, structure and coupling to optical fibers.

Stimulated Emission and Light Amplification: Spontaneous and stimulated emission, Einstein
relations, population inversion, absorption of radiation, optical feedback and threshold conditions,
Erbium-Doped Fiber Amplifiers, gas Lasers,

Semiconductor Lasers: Population inversion in degenerate semiconductors, laser cavity, operating
wavelength, threshold current density, power output, hetero-junction lasers, optical and electrical
confinement, introduction to quantum well lasers, single frequency semiconductor lasers, vertical
cavity surface emitting lasers, semiconductor optical amplifiers.

Photo-detectors: Principle of the pn junction photodiode, Shockley—-Ramo theorem, quantum
efficiency and responsivity, pin photodiode, avalanche photodiodes, heterojunction photodiodes,
Schottky junction photodetector, phototransistors, photoconductive detectors and gain, noise in
photodetectors.

Photovoltaic Devices: Solar cell: basic principle, solar energy and spectrum, operating point and fill
factor, equivalent circuit of a solar cell, solar cell structures and efficiencies.

Modulation of Light: Polarization, light propagation in an anisotropic medium, birefringent optical
devices, optical activity and circular birefringence, electro-optic effects, integrated optical modulators,
acousto-optic modulators, optical isolators, nonlinear optics and second harmonic generation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112713456718 T9]1011 12

Be able to describe the fundamental
physical processes of optoelectronic
transitions and apply the concepts to
different optoelectronic devices.

CO1

Achieving capability to define, in
depth, the principles/functionality of
CO2 |the most important optoelectronic| 3
devices, compare and evaluate the
different device designs.

Be competent to infer modeling to
CO3 |analyze the physics behind semi-| 3
conductor optoelectronic devices.

Be proficient to demonstrate an
understanding of the basic design
requirements  for  optoelectronic
integration and discriminate different
material as well as design elements to
accomplish an  on-chip  optical
processor or a simple optical
communication system.

CO4

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

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning

Lecture 42
Practical / Tutorial / Studio -
Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative 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’s law, Fresnel’s equations, temporal and spatial coherence
Class 3 |Multiple interference and optical resonators, diffraction principles
Week 2 Optical Properties in Semiconductor
Class 4 |Direct and indirect band-gap materials, radiative and non-radiative
recombination CT1
Class5 |Photo-generated excess carriers, minority carrier life time, luminescence
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 high intensity LEDs and their output spectrum
Class9 |Quantum well high intensity LEDs
Week 4 Light Emitting Diode (LED)
Class 10 |LED structures, efficiencies and luminous flux
Class 11 |Basic LED characteristics, phosphors and white LEDs
Class 12  |LEDs for optical fiber communications
Week 5 Stimulated Emission and Light Amplification
Class 13  |Spontaneous and stimulated emission, absorption of radiation
— - CT2
Class 14  |Population inversion, four-level laser system
Class 15 |Einstein relations, emission and absorption cross-sections
Week 6 Stimulated Emission and Light Amplification
Class 16  |Erbium-doped fiber amplifiers
Class 17 |Gas lasers: the He-Ne laser
Class 18 |The output spectrum of a gas laser
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: Q-switching and mode locking .
- Mid
Week 8 Semiconductor Lasers Term
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 equation
Week 9 Semiconductor Lasers
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Class 25 |Single frequency semiconductor lasers
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 multiplication

Week 11 Photo-detectors
Class 31  |Heterojunction photodiodes
Class 32  |Schottky junction photodetector, phototransistors CT3
Class 33  |Photoconductive detectors and photoconductive gain, noise 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

Class 37  |Polarization, Malus’s law

Class 38 |Light propagation in an anisotropic medium: birefringence

Class 39  |Birefringent optical devices, optical activity and circular birefringence
Week 14 Modulation of Light

Class 40 |Electro-optic effects: Pockels effect and Kerr effect

Class 41 |Integrated optical modulators, acousto-optic modulators

Class 42  |Optical isolators, nonlinear optics and second harmonic generation

ASSESSMENT STRATEGY

Components Grading CO Bloom’s Taxonomy
CO1 C3
: CO2 C5
- 0,

_ Class Test/ Assignment 1-3 20% CO3 ca
Continuous CO 4 c5
Asizgiz])em Class Participation 5% CO4 C5

Class Attendance 5% - -
: CO?2 C5
0,

Mid term 10% CO3 ca
CO1 C3
: CO?2 C5
Final Exam CO3 ca
CO4 C5

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Text Book:

1.  Optoelectronics and Photonics: Principles and Practices, 2nd Edition - S.O. Kasap.
Reference Books:

1.  Optical Electronics in Modern Communications — Amnon Yariv.

2.  Opto-Electronics — an Introduction - 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 Theory
Level-4, Term- I/11 (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 461
Course Title |: Semiconductor Device Theory

:3.00
:3.00

Contact Hours
Credit Hours

PRE-REQUISITE

Course Code: EECE 315
Course Title: Electrical Properties of Material

Course Code: EECE 405
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 absorption of
phonons in different types of crystals. It is targeted to provide a basic foundation to understand
band structure, band diagram, effective mass of electron and hole in isotropic and anisotropic
crystals. Additionally, this course is designed to give the students fundamentals of scattering
phenomena by impurity and phonons that are present in a crystal. Finally, this course is aimed to
teach the students the fundamental applications of quantum physics in nano devices that may
rule the semiconductor industry in future.

OBJECTIVE

1. Be able to impart basic knowledge of lattice vibration, generation and absorption of different
types of phonons (acoustic and optical) in monoatomic and diatomic crystals.

2. To familiarize the students with different methods to obtain band structure, band diagram and
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 phonon that
are present in crystals.

4. Be able to provide the knowledge of fundamental quantum mechanics that is essential in
modeling nano devices.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP | CA | KP | " thods
Be able to explain generation and .
absorption of phonons by lattice T. Mid
col [k . . POl C2 1 3 Term
vibration in monoatomic and
. . Exam, F
diatomic crystals.
Achieve ability to estimate band
structure, band diagram and T, Mid
CO2 |compute effective mass of C3 1 5 Term
oo . PO3
electrons and holes in isotropic and Exam, F
anisotropic crystals.
Be adept to illustrate the scattering
CO3 |of electrons in semiconductor C3 1 3 T, F
: . : PO1
devices by impurity and phonon.
Be able to compare the aspects of
modern quantum electronics with T ASG
CO4 |classical electronics and apply PO2 C3, Ad 2 4 ’Pr F ’
basic quantum physics to nano ’
devices.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)
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COURSE CONTENT

Lattice vibration: Simple harmonic model, dispersion relation, acoustic and optical phonons.
Free electron model, Electrical conductivity.

Band structure: Isotropic and anisotropic crystals, band diagrams and effective masses of
different semiconductors and alloys.

Scattering theory: Perturbation theory, Fermi-Golden rule for static and oscillating potentials,
scattering rates for impurity and phonons, inter-band and inter-sub-band optical absorption,
mobility.

Quantum mechanical model of carrier transport: Tunnelling transport, current and
conductance, resonant tunnelling, resonant tunnelling diodes, super-lattices and mini-bands.
Introduction to inter sub-band transition devices.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 112137al56[71819T10011 12

Be able to explain generation and
absorption of phonons by lattice
vibration in monoatomic and
diatomic crystals.

Achieve ability to estimate band
structure, band diagram and
CO2 |compute effective mass of 3
electrons and holes in isotropic
and anisotropic crystals.

Be adept to illustrate the
scattering of  electrons in
semiconductor devices by
impurity and phonon.

Be able to compare the aspects of
modern quantum electronics with

Co1

CO3

CO4 [classical electronics and apply 3
basic quantum physics to nano
devices.

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

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning

Non-face-to-face learning 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, Co-operative and Collaborative Method, Problem Based Method
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COURSE SCHEDULE

Week 1
Class 1 Introduction to Course Outline, Timeline and Fundamental ideas
Class 2 Lattice Vibration: 1D Monoatomic Crystal
1D Monoatomic Crystal: Vibration Modes, Group Velocity and Phase
Class 3 ) )
Velocity, Attenuation
Week 2
1D Monoatomic Crystal: Vibration Modes, Group Velocity and Phase Crl
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 Lattice Vibration
Class 9 Optical Excitation of Lattice Waves in lonic Crystal
Week 4
Class 10  [Phonon and Photon: Maxwell Boltzmann Distribution
Class 11  |Thermal Properties: Einstein’s Theory CT 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 Perturbation Theory
Class 23  [Scattering: Time Independent Perturbation Theory
Class 24  |Time Dependent Perturbation Theory: Fermi’s Golden Rule
Week 9
Class 25 |Time Dependent Perturbation Theory: Fermi’s Golden Rule
Class 26  |{Impurity Scattering
Class 27  |Impurity Scattering: Born Approximation
Week 10
Class 28  [Scattering Potential with Circular Symmetry
Class 29  |Fermi’s Golden Rule for Time Varying Potential
Class 30  |Scattering by Photons CT3
Week 11
Class 31  [Scattering by Phonons
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 Coefficient -1
Class 38  |Current Density and Conductance from Transmission Coefficient -2
Class 39  |[Resonance Tunneling
Week 14
Class 40  |[Resonant Tunnelling Diodes
Class 41  |Super-lattices and Mini-bands
Class 42 |Introduction to Inter Sub-band Transition Devices.
ASSESSMENT STRATEGY
Components Grading CO Bloom’s Taxonomy
CO1 C2
Class Test/ Assignment 20% CO2 C3
Continuous 13 cos c3
Assessment —— co4 C3,Ad
(40%) Class Participation 5% CO4 C3, Ad
Class Attendance 5% - -
. CO2 C3
Mid term 10% CO3 C3
CO1 C2
. CO2 C3
Final Exam 60% co3 Ca
CO4 C3, Ad
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective
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/11 (Spring / Fall)

'TOURSE INFORMATION

tourse Code : EECE 463 ecture 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 nanotechnology
tools, and how to use this equipment for nano-scale fabrication and characterization. The
nanoscale is the next frontier of the Maker culture, where designs become reality. To become a
Nanotechnology Maker pioneer, this course will introduce the students to the practical
knowledge, skills, and tools that can turn nanotechnology ideas into physical form and enable
them to image objects at the nano-scale.
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OBJECTIVE

1. To make known the definitions of nanotechnology and nanoscience as research and
technology development fields.

2. To impart the historical perspective on major findings that resulted in the establishment of
nanotechnology as a research field; understand the motivation behind the research.

3. To familiarize with selected topics in nanoscience, including experimental techniques,
materials, basic principles, and nanoscale material properties.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s Assessment
No. Course Outcomes Ppo g Taxonomy CP|CA|KP Methods
Be able to define and explain
co1 Nanotechnology and_ Nanoscience PO1 c2 3 T F
and contrast them with the macro-
scale electronic devices.
Be able to explain the operation of
modern day Nano tools used in the T, Mid
CO2 |research field and to relate to their PO2 C2 4 Term
chronological development from Exam, F
major scientific breakthroughs.
Be able to describe the importance
of materials and their properties at
the atomic and nanometer level and Mid Term
CO3 |the intimate relationship between PO4 C5 8 Exam,
material scale (nanostructure) and Pr/ASG, F
the  properties/functionality  of
materials from research literature.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Why Nanotechnology: importance, size scales, quantum size effects, revolutionary applications,
potentials.

Nanotools: scanning tunneling microscope, atomic force microscope, electron microscope,
measurement techniques based on fluorescence, other techniques.

Basics of Fabrication: fabrication and processing industry, wafer manufacturing, deposition
techniques: evaporation, sputtering, chemical vapor deposition, epitaxy; Wet and dry etching
techniques; photolithography, electron beam lithography, stamp technology.

Bottom-up processes: chemical and organic synthesis techniques, self-assembly, other
techniques. Nanoelectronics: overview of quantum mechanics, Schrodinger equation, particle in
a box. Band theory of solids.

Importance of nanoelectronics, Moore’s law, ITRS roadmap.

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 nanobiology.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)
1]2[3[4[5]6]7]8 9] 10 1112

No. Course Outcome

Be able to define and explain
Nanotechnology and Nanoscience and
contrast them with the macro-scale
electronic devices.

Co1
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Be able to explain the operation of
modern day Nano tools used in the
CO2 |research field and to relate to their 1
chronological development from major
scientific breakthroughs.

Be able to describe the importance of
materials and their properties at the
atomic and nanometer level and the
CO3 |intimate relationship between material 1
scale  (nanostructure) and  the
properties/functionality of materials
from research literature.

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

TEACHING LEARNING STRATEGY

Engagement

Teaching and Learning Activities (hours)

Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centered Learning -

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method.

COURSE SCHEDULE

Week 1 Introduction to Nano

Class1  |Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.
Class2  [Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.
Class 3  |Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.

Week 2 Growth Technique and Band Structure
Class4  |Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.
Class5  [Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.
Class6  [Why Nanotechnology: importance, size scales, quantum size effects,
Revolutionary applications, potentials.

Week 3 Lattice Mismatch and Strain
Class 7 Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,
other techniques.
Class 8 Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,

CT1
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other techniques.

Class 9

Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,
other techniques.

Week 4

Band Diagram and Carrier Concentration

Class 10

Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,
other techniques.

Class 11

Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,
other techniques.

Class 12

Nanotools: scanning tunneling microscope, atomic force microscope,
electron microscope, measurement techniques based on fluorescence,
other techniques.

Week 5

Hetero-Junctions

Class 13

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapour deposition, epitaxy; Wet and dry etching techniques;
photolithography, electron beam lithography, stamp technology.

Class 14

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapor

deposition, epitaxy; Wet and dry etching techniques; photolithography,
electron beam lithography, stamp technology.

Class 15

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapour deposition, epitaxy; Wet and dry etching techniques;
photolithography, electron beam lithography, stamp technology.

Week 6

Hetero-Junctions, Quantum Well and Superlattices

Class 16

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapour deposition, epitaxy; Wet and dry etching techniques;
photolithography, electron beam lithography, stamp technology.

Class 17

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapour deposition, epitaxy; Wet and dry etching techniques;
photolithography, electron beam lithography, stamp technology.

Class 18

Basics of Fabrication: fabrication and processing industry, wafer
manufacturing, deposition techniques: evaporation, sputtering, chemical
vapour deposition, epitaxy; Wet and dry etching techniques;
photolithography, electron beam lithography, stamp technology.

CT2

Week 7

Metal — Semiconductor Heterojunction

Class 19

Bottom-up processes: chemical and organic synthesis techniques, self-

assembly, other techniques.

Class 20

Bottom-up processes: chemical and organic synthesis techniques, self-

assembly, other techniques.

Class 21

Bottom-up processes: chemical and organic synthesis techniques, self-

assembly, other techniques.

Week 8

Hetero-junction Diode

Class 22

Bottom-up processes: chemical and organic synthesis techniques, self-

assembly, other techniques.

Class 23

Bottom-up processes: chemical and organic synthesis technigues, self-

Mid
Term
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assembly, other techniques.
Class 24  |Bottom-up processes: chemical and organic synthesis techniques, self-
assembly, other techniques.
Week 9 Hetero-junction field effect transistor
Class 25 |Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap.
Class 26  |[Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap.
Class 27  |[Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap.
Week 10 Hetero-junction field effect transistor
Class 28 |Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap.
Class 29 |Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap.
Class 30 |Nanoelectronics: overview of quantum mechanics, Schrodinger equation,
particle in a box. Band theory of solids. Importance of nanoelectronics,
Moore's law, ITRS roadmap. CT3
Week 11 Hetero-structure bipolar transistor
Class 31  |[Tunneling devices: quantum tunneling, resonant tunneling 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 tunneling, resonant tunneling diodes.
Class 35 |Tunneling devices: quantum tunneling, resonant tunneling diodes.
Class 36  |Tunneling devices: quantum tunneling, resonant tunneling diodes.
Week 13 Hetero-structure bipolar transistor
Class 37 [Single electron transistor: Coulomb blockade. Quantum confinement:
wires and dots, carbon nanotubes, graphenes.
Class 38 [Single electron transistor: Coulomb blockade. Quantum confinement:
wires and dots, carbon nanotubes, graphenes.
Class 39 [Single electron transistor: Coulomb 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 electronics and nanobiology.
Class 42  |Discussion on scope of research and Review class.
ASSESSMENT STRATEGY
Components Grading (6{0) Bloom's Taxonomy
Class Test/ Assignment 1-3 20% gg; g;
Continuous Class Participation 5% CO3 C5
Assessment o : s
(40%) Class Attendance 5%
Mid term 10% co2 ¢2
CO3 C5
Final Exam 60% CO1 C2
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CO2 C2
CO3 C5
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective

Domain)

TEXT AND REFERENCE BOOKS

1. Nano: The Essentials by 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/11 (Spring / Fall)

COURSE INFORMATION

Course Code |: : EECE 465 Contact Hours :3.00
Course Title  |: Semiconductor and Nanoscale Devices |Credit 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 nanoscale device
phenomena. With a touch to quantum mechanics, the students will be prepared for the
competitive research field of emerging nanoscale semiconductor devices.

OBJECTIVE

1. To introduce with the advanced physical phenomena related to the applications in modern day
electronics.

2. To impart the ability to apply basic quantum mechanics to atomic and semiconductor models.
3. To provide the knowledge for deriving equations of charge transport in semiconductors under
normal operating conditions.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s Assessment
No. Course Outcomes PO Taxonomy CP|CA|KP Methods
Be able to understand theories of
advanced physical phenomena
CO1 (behind many real life applications POl C2 3 T,F
regarding energy and thermal
issues in modern day electronics.
Be adept in applying basic T, Mid
CO2 |guantum mechanical equations for POl C3 3 Term
explaining atomic level physics. Exam, F
Be able to explain the charge .
transport equatti)Jns that play ga Mid Term
COo3 |. . . PO1 C2 4 Exam,
pivotal role in any kind of current
: . Pr/IASG, F
conducting nanoscale devices.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Lattice vibration: Simple harmonic model, dispersion relation, acoustic and optical phonons.
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Free electron model: Electrical conductivity.

Scattering theory: Perturbation theory, Fermi-Golden rule for static and oscillating potentials,
scattering rates for impurity and phonons, inter-band and inter-sub-band optical absorption, and
mobility.

Quantum mechanical model of carrier transport: Tunneling transport, current and
conductance, resonant tunneling, resonant tunneling diodes, super-lattices and mini-bands.
Introduction to inter sub-band transition devices.

Advanced MOS aspects including sub-nm technology: Fin-FET, Gate All Around (GAA) and
Multi-gate MOS devices, SOI devices, Junction less transistors, GFET

Bioelectronics, Biosensors and biomimetic devices, FETs with Biomaterials: Enzyme-FET,
Immuno-FET, Microbial-FET

CO-PO MAPPING

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

No. Course Outcome

Be able to understand theories
behind advanced physical
phenomena behind many real life
applications regarding energy and
thermal issues in modern day
electronics.

Be adept in basic quantum
CO2 |mechanical equations for explaining| 3
atomic level physics.

Be able to explain the charge
transport equations that play a
pivotal role in any kind of current
conducting nanoscale devices.

COo1

COs3

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Cantered Learning -

Self-Directed Learning

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method.

COURSE SCHEDULE

Week 1 Lattice Vibration

Class 1 Crystal Dynamics, Propagating waves, Interaction of atom
Class 2 Propagating waves: Mathematical 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 relation.
Week 4 Tight Binding Theory
Class 10 Hamiltonian formation
Class 11 Matrix elements: Self-energy integrals CT2
Class 12 E-K relationship
Week 5 Scattering Rates : Impurity Scattering
Class 13 Fermi’s Golden rule
Class 14 Impurity scattering : Total scattering rate 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 in Tight-
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 Mechanical solution )
Class 23 Concept of Transmission, Transmittance. Mid
Class 24 S and T- Matrices. Term
Week 9 Advanced MOS aspects including sub-nm technology
Class 25 Introduction to advanced MOS devices
Class 26 Introduction to sub-nm technology
Class 27 Fin-FET
Week 10 Advanced MOS aspects including sub-nm 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 less transistors 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 Enzyme-FET
Class 39 Immuno-FET
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
Class Participation 5% CO3 C2
Assessment
Class Attendance 5% - -
(40%)
Mid term 10% co? 3
CO3 C2
CO1 C2
Final Exam 60% cO2 C3
CO3 C2
Total Marks 100%
(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective
Domain)

TEXT AND REFERENCE BOOKS

1. Solid State Physics: For Engineering and Materials Science - John P. McKelvey

2. Semiconductor Physical Electronics - Sheng S. Li

3. Fundamentals of Solid State Engineering - Manijeh Razeghi

4. The Physics of Low-Dimensional Semiconductors: An Introduction - John H. Davi

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

5.2.3.1. EECE 403: Telecommunication Engineering
Level-4 Term- /11 (Spring / Fall)

COURSE INFORMATION

Course Code | EECE 403 Contact Hours :3.00
Course Title | Telecommunication Engineering Credit Hours - 3.00

PRE-REQUISITE

Course Code: EECE-309
Course Title: Communication Theory |

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts, principles and working of basic telecommunication system. It
is targeted to provide a basic foundation for technology areas like communication systems,
telecommunication industries as well as various wireless communication system design.

OBJECTIVE

1. Impart basic knowledge of evaluation of telecommunication engineering, working principles
of various switching system of telephone network, basics of optical network system components,
variety of networking aspects, SONET/SDH. and telecom apparatus.

2. Familiarize the students about different parameters of analog and digital communication
techniques along with software and hardware architectures of complex telecommunication system.

3. Expose the students with concepts of reliability analysis of switching networks and
fundamental evaluation of mobile technologies: 2G, 3G and 4G in detail

4. Impart in depth knowledge to analyze an optical fiber based wide area network for designing
of optical communication link.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s | o |~ 4 | ¢p | ASsessment

No. Course Outcomes PO Taxonomy Methods

Recognize the fundamentals of
Digital communication systems to
comprehend the evolution and
development of telecommunication
systems such as FDMA, TDMA,
PDH and SDH.

Co1 PO1 C5 1 3 T, F

Analyze the performance of lost
call systems, queuing systems,
digital switching systems which
includes hardware and software T, Mid
CO2 |architectures, interfaces and PO1 C4 1 3 |Term Exam,
methodology for proper F
maintenance of digital switching
systems for real life complex
telecommunication system.

Design and select the appropriate
telecom switching systems by
analyzing the hardware
architecture, recovery strategy and
reliability analysis for modelling
and estimating telecom traffic
along with evaluation of mobile
technologies like 2G, 3G and 4G.

T, Mid
PO3 C6 1|15 [Term Exam,
F, ASG, Pr

CO3
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Apply the fundamental principles
of optics and light wave to
CO4 |evaluate optical fiber based wide PO3 C6 11115 T, F
area networks and design optical
fiber communication systems.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction: Principle, evolution, networks, exchange and international regulatory bodies.
Telephone apparatus: Microphone, speakers, ringer, pulse and tone dialling mechanism, side-
tone mechanism, local and central batteries and advanced features.

Switching system: Introduction to analog system, digital switching systems — space division
switching, blocking probability and multistage switching, time division switching and two-
dimensional switching.

Traffic analysis: Traffic characterization, grades of service, network blocking probabilities,
delay system and queuing.

Modern telephone services and network: Internet telephony, facsimile, integrated services
digital network, asynchronous transfer mode and intelligent networks. Fiber to the home
(FFTH), Fiber access networks: EPON, GEPON, WDM-PON and TDM-PON. Introduction to
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 of
Digital communication systems to
comprehend the evolution and
development of telecommunication
systems such as FDMA, TDMA,
PDH and SDH.

Analyze the performance of lost
call systems, queuing systems,
digital switching systems which
includes hardware and software
CO2 |architectures, interfaces  and| 3
methodology for proper
maintenance of digital switching
systems for real life complex
telecommunication system.

Design and select the appropriate
telecom switching systems by
analyzing the hardware
architecture, recovery strategy and
reliability analysis for modelling
and estimating telecom traffic
along with evaluation of mobile
technologies like 2G, 3G and 4G.
Apply the fundamental principles
of optics and light wave to
CO4 |evaluate optical fiber based wide 3
area networks and design optical
fiber communication systems.

Co1

CO3

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

Teaching and Learning Activities

Engagement (hours)

Face-to-Face Learning 42
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning 84
Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE
Week 1 Introduction
Class1 |Basic telephony
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 switching system
Week 3 Different stages of Switching
Class 7  |Three stage switching
Class 8 |Blocking probability
Class 9  |Mathematical problem on Lee’s blocking probability
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 transmission system
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 multiplexing
Week 10 Multiplexing
Class 28 |Orthogonal frequency division multiplexing
Class 29 |Poission’s Arrival Distribution
Class 30 |Mathematical modeling
Week 11 Modern Telephone Services
Class 31 |Telephone network CT4
Class 32 |Basic topologies
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 Bloom’s Taxonomy
CO1 C5
Class Test/ Assignment 1-3 20% co2 c4
Continuous o3 co
Assessment — CO4 ce
(40%) Class Participation 5% CO4 C6
Class Attendance 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 Domain)

TEXT & REFERENCE BOOKS

1. Digital switching systems — Syed R. Ali; Mc Graw Hill international

2. Digital Telephony — John Bellamy; John Wiley & sons, Inc

3. Telecommunication Switching Systems and Networks — Thiagarajan 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-1/11 (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 Electromagnetics

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

To teach the students the concepts, principles and working of basic microwave circuits and
systems. It is targeted to provide a basic foundation for technology areas like communication
systems, RF industries as well as various communication system design.

OBJECTIVE

1. Impart basic knowledge to analyze micro-wave circuits incorporating hollow, dielectric and
planar waveguides, transmission lines, filters and other passive components, active devices.

2. Familiarize the students about the theoretical principles underlying ‘S’ parameters to
characterize microwave devices and circuits.

3. Expose the students with concepts of impedance matching and introduce them with different
types of techniques for designing matching network.

4. Impart in depth knowledge to examine the free space communication link and develop equations
to determine the link carrier-to-noise ratio performance factor for microwave link design.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cplca lkp Assessment

No. Course Outcomes PO Taxonomy methods

Recognize field theory for
analyzing microwave
transmission lines and compare
the propagation characteristics of
EM waves in various wave guide
structures to strengthen the
concepts of basic microwave
engineering.

Co1 PO1 C4 1 3 T, F

Analyze microwave networks
using impedance, admittance, T, Mid
CO2 |transmission  and  scattering PO1 C4 3 |Term Exam,
matrix representations to explore F
practical complex network.

Infer the appropriate impedance
matching techniques and design
microwave matching networks Mid Term
CO3jusing L section, single and PO3 C6 25| 2 | 5| Exam,F,
double stub and quarter wave ASG, Pr
transformer for specific real-life
application

Analyze microwave
communication link and
summarize the best parameters:
signal power budget, noise
evaluation and link carrier to
noise ratio for designing a

CO4 PO3 C5 S| 115 T,F
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microwave communication
model.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Transmission lines: Voltage and current in ideal transmission lines, reflection, transmission,
standing wave, impedance transformation, Smith chart, impedance matching and lossy
transmission lines.

Waveguides: General formulation, modes of propagation and losses in parallel plate,
rectangular and circular waveguides.

Microstrips: Structures and characteristics.

Rectangular resonant cavities: Energy storage, losses and Q. Radiation: Small current element,
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 Receiver
Architectures, Noise Characterization of a Receiver, Radar Systems, The Radar Equation.

CO-PO MAPPING

PROGRAM OUTCOMES (PO

No. Course Outcome 1121314567189 10]11 12

Recognize field theory for analyzing
microwave transmission lines and
compare the propagation
CO1 |characteristics of EM waves in| 3
various wave guide structures to
strengthen the concepts of basic
microwave engineering.

Analyze microwave networks using
impedance, admittance, transmission
and scattering matrix representations
to explore practical complex network.

CO2

Infer the appropriate impedance
matching techniques and design
microwave matching networks using
L section, single and double stub and
quarter wave transformer for specific
real-life application

CO3

Analyze microwave communication
link and summarize the best
parameters: signal power budget,
noise evaluation and link carrier to
noise ratio for designing a microwave
communication model.

CO4

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

TEACHING LEARNING STRATEGY

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

Practical / Tutorial / Studio -
Student-Centred Learning

Self-Directed Learning 84

Non-face-to-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, Co-operative and Collaborative Method, Problem Based Method

COURSE SCHEDULE
Week 1 Introduction to Microwave
Class 1 Basic idea about Microwave: Frequency, Range, Advantages, Applications
Class 2 Introduction to electromagnetic plane waves: Electric and Magnetic Wave
Equations, Poynting Theorem
Class 3 Uniform Plane Waves and Reflection
Week 2 Microwave Transmission Lines CT1
Class 4 Plane Wave Propagation in Lossy Media and dielectric, Vertical and
Horizontal Polarization.
Class 5 Distributed elements concept, Telegrapher’s equations
Class 6 Lossless and Lossy lines, Basics of transmission line equations
Week 3 Microwave Transmission Lines
Class 7 Microwave measurement parameters: VSWR, Reflection co-efficient,
Transmission co-efficient
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 Chart
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 to Smith Chart
Class 14 Impedance Matching: Single Stub matching and related mathematical
problems
Class 15  |Double Stub matching and related mathematical problems
Week 6 Microwave Waveguides
Class 16  |Basic idea of different types of microwave connectors
Class 17  |Rectangular Waveguides: Solution of Wave Equations in Rectangular
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 mode)
Week 8 Microwave Waveguides Mid
Class22  |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 Cavities: 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 resistance
Class 27  |Radiation Pattern and Properties, Hertzian and Halfwave dipoles

Week 10 Microwave Components
Class 28  |Waveguide Tees: E-plane Tee, H-plane 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 Distribution 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
Class 40 |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 Bloom’s Taxonomy
COo1 C4
CO2 C4
0
Test 20% CO3 6
) CO4 C5
Continuous CO 2 ca
0 1 0,
Assessment (40%)| Assignment 5% CO3 6
Attendance 5%
. Co1 C4
[0)
Mid Term 10% CO2 ca
Co1 C4
) CO2 C4
0
Final Term 60% CO3 6
CO4 C5
Total Marks 100%

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

TEXT & REFERENCE BOOKS

1. Microwave Devices and Circuits - Samuel Y. Liao; Prentice Hall of India.
2. D. M. Pozar, Microwave Engineering, Second Edition, John Wiley & Sons, 1998.
3. Foundations for Microwave Engineering— E. Colliong; McGraw-Hill 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 Laboratory
Level-4 Term-11 (Fall)

COURSE INFORMATION

Course Code |: EECE 434 Contact Hours :3.00
Course Title | Microwave Engineering Laboratory |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 application of
microwave signals. It is targeted to provide a basic foundation for designing microwave circuits
and systems using hardware and computer aided tools.

OBJECTIVE

1. To impart the students in-depth knowledge about the behaviour and characteristics of
microwave signals.

2. To familiarize the students to test microwave equipment to make measurements of power,
frequency, VSWR, Return loss, and Insertion loss.

3. To impart the basic usage of Smith Chart, Watt 2002, Kurono 2728 etc. modern tools for
modelling and designing transmission line parameters, antenna parameters etc.

4. Be familiarize the students to develop engineering design and report writing skills with the
help of project work.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding | Bloom’s cpl ca Ikp Assessment

No. Course Outcomes PO Taxonomy Methods

To acquire  knowledge and
understanding  of  fundamental
CO1 |properties of microwave signal along PO5 P4 6| R Q,LT
with  their  application  with
appropriate microwave bench setup.

To apply different methods to
CO2 |determine circuit properties for PO9 P1 2|1 R, LT
passive/active microwave devices.

To construct different microwave
system models and examine their
CO3 |performance characteristics using PO5 P6 311 (6] RQ,LT
hardware and computer aided
design methods.

To perform as a group member and
CO4 |assist others during group projects PO10 A4 PR, Pr
and presentations.

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

In this course, students will perform experiments to practically verify the theories and concepts
learned in EECE 433 using different hardware equipment and simulation software

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 1121314156171 819]10 11 12

To acquire knowledge and

col understanding of fundamental

3
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properties of microwave signal
along with their application with
appropriate  microwave bench
setup.

To apply different methods to
determine circuit properties for
passive/active microwave
devices.

CcOo2

To construct different microwave
system models and examine their
CO3 |performance characteristics using
hardware and computer aided
design methods.

To perform as a group member
CO4 |and assist others during group
projects and presentations.

3

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

of matching).

TEACHING LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning 24
Lecture 8
Experiment 16
Self-Directed Learning 47
Preparation of Lab Reports 8
Preparation of Lab-test 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 discussion, Co-operative and Collaborative

Method, Project Based Method

COURSE SCHEDULE

Week 1  |Observation of Radiation pattern, Beam width and Directionality of Microwave
Signal for appropriate designing problem.

Week 2 |Calculation of microwave Power using Bolometers for measuring transmission
characteristics of microwave signal.

Week 3 |Measurement of wavelengths and wave impedance by a slotted waveguide section
in free space.

Week 4  |Measurement of Skin Depth using penetration properties of microwave signal for
different materials.

Week 5 |Measurement of wavelength (A), VSWR, reflection coefficient |p| and
transmission coefficient (T) using a slotted coaxial transmission line and a
microwave generator 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 transmission line
Smith’s Chart for matching the load impedance.
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Week 9  |Measurement of radial pattern of E-Plane and H-Plane in 360° domain by Horn
Antenna using Watts 2002 software.

Week 10 |Familiarization with RADAR (Radio Detection and Ranging) Module, for
analyzing Microwave component of Radar and Radar Echo (Video) Output.
Week 11 |Practice

Week 12 |Lab Test

Week 13 |Lab Quiz-2

Week 14 |Project Presentation

ASSESSMENT STRATEGY

Components Grading CO | Bloom’s Taxonomy

L Cco1 P4

Lab parggg:)ar'ilon and 2504 CO2 1

Continuous CO3 P6

Assessment Cco1 P1

(70%) Lab Test 30% CO2 P2

CO3 P6

Project and Presentation 15% CO4 A4

Cco1 P4

Lab Quiz 30% CO2 P1

CO3 P6

Total Marks 100%

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

TEXT & REFERENCE BOOKS

1. Microwave Devices and Circuits - Samuel Y. Liao; Prentice Hall of India.
2. D. M. Pozar, Microwave Engineering, Second Edition, John Wiley & Sons, 1998.
3. Foundations for Microwave Engineering— E. Colliong; McGraw-Hill International.

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

5.2.3.4. EECE 435: Optical Fiber Communication
Level-4 Term- /11 (Spring / Fall)

COURSE INFORMATION

Course Code |: EECE 435 Contact Hours :3.00
Course Title  |: Optical Fiber Communication Credit Hours - 3.00
PRE-REQUISITE

Course Code: EECE 217 Course Code: EECE 309

Course Title: Engineering Electromagnetics ~ Course Title: Communication Theory

CURRICULUM STRUCTURE

Outcome Based Education (OBE)

SYNOPSIS/RATIONALE

The motto of Optical Fiber Communication course is to expose modern high-capacity
telecommunications network based on optical fiber technology and its state-of-the-art
advancements. Upon successful completion of this course, students will obtain the
knowledge needed to perform fiber-optic =~ communication  system  engineering
calculations, identify system trade-offs and apply this knowledge to modern fiber optic
networks. Accordingly, this will enable the students to understand the most recent literature in
the field of fiber-optic communications as well as formulate the expertise in their future
professional engineering practice.

OBJECTIVE

1. Familiarize the students about various optical fiber modes, configurations and transmission
characteristics of optical fibers.
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2. Impart basic knowledges about various optical sources, detectors and transmission
limitations.

3. Expose the students with modulation, multiplexing and demultiplexing in fiber optic
systems along with various coupling techniques.

4. Acquaint students to enrich the knowledge about optical communication systems as well as
fiber optic access networks.

COURSE OUTCOMES & GENERIC SKILLS

Corresponding| Bloom’s cplcalkp Assessment

No. Course Outcomes PO Taxonomy Methods

Be able to recall the basic
knowledge of ray optics theory

Co1 . . PO1 C2 P1 3 T,F
and explain the transmission
characteristics of fiber.
Achieving capability to illustrate
the characteristics of optical
sources and  detectors and :
T, Mid

CO2 |compare the different types of PO1 C5 Pl 3
optical amplifier in basis of their
principles,  applications  and
receiver analysis.

Exam, F

Be competent in demonstrating
various multiplexing techniques, Mid Exam,
CO3 |passive optical components and PO1 C4 4 F,
analyze channel impairments like ASG
losses and dispersions.

Be proficient to infer advanced
optical transmission systems and
design a fiber optic link based on
budgets.

CO4 PO3 C6 P2|Al1| 5 | ASG, F, Pr

(CP- Complex Problems, CA-Complex Activities, KP-Knowledge Profile, T — Test ; PR —
Project ; Q — Quiz; ASG — Assignment; Pr — Presentation; R - Report; F — Final Exam)

COURSE CONTENT

Introduction: Evolution and background of optical fiber communication, light propagation
theories

Light propagation through optical fiber: Ray optics theory and mode theory.

Optical fiber Characteristics: Types and characteristics, transmission characteristics, fiber
joints and fiber couplers.

Light sources: Light emitting diodes and laser diodes. Detectors: PIN photo-detector and
avalanche photo-detectors.

Receiver analysis: Direct detection and coherent detection, noise and limitations.

Transmission limitations: Chromatic dispersion, nonlinear refraction, four wave mixing and
laser phase noises.

Optical amplifier: Laser and fiber amplifiers, applications and limitations.

Multi-channel optical system: Frequency division multiplexing, wavelength division
multiplexing and optical CDMA. Radio on fiber technology, Fiber optic access network.

CO-PO MAPPING

PROGRAM OUTCOMES (PO)

No. Course Outcome 172731415167 819 10 111 12

Be able to recall the basic
knowledge of ray optics theory
and explain the transmission
characteristics of fiber

COo1
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Achieving capability to illustrate
the characteristics of optical
sources and  detectors and
CO2 |compare the different types of| 3
optical amplifier in basis of their
principles, applications  and
receiver analysis.

Be competent in demonstrating
various multiplexing techniques,
CO3 |passive optical components and| 3
analyze channel impairments like
losses and dispersions.

Be proficient to infer advanced
optical transmission systems and

co4 design a fiber optic link based on

budgets.

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

of matching)

TEACHING

LEARNING STRATEGY

Teaching and Learning Activities Engagement (hours)
Face-to-Face Learning
Lecture 42
Practical / Tutorial / Studio -
Student-Centred Learning -
Self-Directed Learning
Non-face-to-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, Co-operative and Collaborative 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

Class5 |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

Class9 |Mathematical modelling of optical fibers

Week 4 Light Sources

Class 10 [Introduction, types and requirements

Class 11  |Light sources: LEDs CT2

Class 12 |Light sources: Lasers

Week 5 Light Sources
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Class 13  |Detectors: PIN photo-detector

Class 14 |Detectors: Avalanche photo-detector

Class 15 |Transmission Limitations

Week 6 Receiver Analysis
Class 16  [Fundamental receiver operation-preamplifiers
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 losses, core and cladding losses, signal dispersion
Class 21 |Inter symbol interference and bandwidth-intra model dispersion

Week 8 Transmission Limitations

Class 22 |Material dispersion, waveguide dispersion, polarization mode dispersion |
Class 23  |[Chromatic dispersion, intermodal dispersion Mid
Class 24  |Nonlinear refraction Term
Week 9 Transmission Limitations

Class 25 [How noise effects transmission and detection in optical fibers

Class 26  [Nonlinear effects, limitations in practical transmission and detection
systems

Class 27  [Four wave mixing, laser phase noises

Week 10 Optical Amplifier
Class 28 |Introduction to optical amplifiers

Class 29  [How amplifiers used to improve real systems
Class 30 [Different types of optical amplifiers

Week 11 Optical Amplifier
Class 31 |Laser amplifiers, fiber amplifiers CT4
Class 32 |Different approaches to improve amplifiers

Class 33  |[Mathematical problems regarding transmission and detection systems
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

Week 13 Multi-channel Optical System

Class 37 |Multi-channel using optical fibers: CDMA

Class 38 |Design problems regarding multi-channel 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 Bloom’s Taxonomy

COo1 C2

C_Iass Test/ 20% CO2 C5

. Assignment 1-3 CO3 C4

Continuous
Assessment co4 C6
(40%) Class Participation 5% CO4 C6
Class Attendance 5% - -
) CO2 C5
0,
Mid term 10% CO3 ca
Final Exam COo1 C2
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CO?2 C5

CO3 C4

CO4 C6

Total Marks 100%

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

TEXT AND REFERENCE BOOKS

Text Books:

1. Optical Fiber Communications: Principles & Practice -