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Introduction

Electrical and Electronics Engineering is one of the prominent and popular disciplines within
engineering. Many people in the developed countries, developing countries and under
developed countries have given emphasis for the broader application of electricity. This field
has been helping the world for the technological development and it has been creating wage
and self-employment opportunities both in public and private sectors. This curriculum is
designed with the purpose of producing the middle level technical workforce equipped with
knowledge and skills related to the field of Electrical and Electronics engineering so as to meet
the demand of such workforce in the country to contribute in the national economic
development of Nepal. The knowledge and skills incorporated in this curriculum will be
helpful to deliver the individual needs as well national needs in the field of Electrical and
Electronics Engineering.

Rationale of Revision

Electrical and Electronics Engineering is a constantly changing and a rapidly evolving
industry, promising a wide range of opportunities. So, it was revised to apply that technology
in the courses and make them more relevant. Most modern businesses and industry need people
with specific skills and knowledge to support in the workplace.

Medium level workforce of Electrical and Electronics Engineering is highly demanded in
Nepali market so they are prioritized with change in workload in the revision. It needed to
revise the curriculum to accumulate them according to the changing technology and link them
with the world of work as well as higher studies. The rationale behind its revision are as
follows:
e The implementing agencies/college have requested to revise this curriculum based on
their teaching experiences.
e All Diploma level Engineering Courses’ first and second semester subjects are re-
adjusted and are common.
e The semester-wise re-adjustments of the existing subjects are felt necessary.
e Itisneeded to revisit its weightage in both theory and practical marks contents to make
it more practical oriented.
e The technologies invented in this field seems necessary to be incorporated.

Curriculum Title

Diploma in Electrical and Electronics Engineering

Aim

The program aims to produce mid-level technical human resource equipped with knowledge
and skills in allied field of study.

Objectives
This curriculum has the following objectives:
e Prepare mid-level competent workforce in the related field.
e Prepare technicians who are capable of undertaking works in the industrial settings of
electrical and electronics engineering.
e Supply the demand of required electrician for the domestic/industrial infrastructure
development sector.



e Prepare technical workforce who will demonstrate professional integrity and respect
for the clients with high socio-cultural values;

e Create wage and self-employment opportunities in related discipline.

e Produce middle level competent technical workforce/human resources that could
provide supervisory works of electrical engineering;

e Create self-employment opportunities

Group Size
The group size is maximum of 48.

Entry Qualification
e SLC pass or SEE or equivalent with minimum C Grade (2.0 Grade Point) in
Mathematics and Science and 1.6 Grade Point or equivalent in English and as per the
provisions mentioned in the admission guidelines of Office of the Controller of
Examinations, CTEVT.
e Pre-diploma in related subject or equivalent with minimum 68.33%.
e Pass entrance examination administered by CTEVT.

Duration

The total duration of this curricular program is three academic years [six semesters]. The
program is based on semester system. Moreover, one semester consists of 19.5 academic
weeks including evaluation period. Actual teaching learning Hrs. will be not less than 15
weeks in each semester.

Medium of Instruction
The medium of instruction is in English and Nepali.

Pattern of Attendance
Minimum 90% of attendance in each subject is required to appear in the respective final
examination.

Teacher (Instructor) and Student Ratio
e Opverall ratio of teacher and student must be 1:12 (at the institution level)
1:48 for theory and tutorial classes
1:12 for practical/demonstration
1:8 for bench work
75 % of the technical teachers must be full timer

Qualification of Instructional Staff

e The program coordinator should be a master's degree holder in the related subject area.

e The disciplinary subject related teachers should be a bachelor’s degree holder in the
related subject area.

e The demonstrators should be a bachelor’s degree holder or diploma or equivalent with
3 years’ work experience in the related subject area.

e The foundational subject related teacher (refer to course codes SH and MG) should be
master’s degree holder in the related subject area.



Instructional Media and Materials
The following instructional media and materials are suggested for the effective instruction and
demonstration.
e Printed media materials: Assignment sheets, case studies, handouts, performance
checklists, textbooks etc.
e Non-project media materials: Displays, models, photographs, flipchart, poster, writing
board etc.
e Projected media materials: Slides, Multimedia Projector.
e Audio-visual materials: Audiotapes, films, slide-tapes, videodisc, etc.
o Computer based instructional materials: Computer based training, interactive video
etc.
e Web-Based Instructional Materials (Online learning)
e Radio/Television/Telephone
e Education-focused social media platform

Teaching and Learning Methodologies
The methods of teaching will be a combination of several approaches, such as Illustrated talk,
Lecture, Tutorial, Group Discussion, Demonstration, Simulation, Guided practice, Practical
experiences, Fieldwork, Report writing, Term paper presentation, Case analysis, Tutoring,
Role-playing, Heuristic, Project work and Other Independent learning.
e Theory: Lecture, Discussion, Seminar, Interaction, Assignment, Group work.
e Practical: Demonstration, Observation, Guided practice, Self-practice, Project work.
e Internship: Industrial practice

Approach of Learning
There will be inductive, deductive and learner-centered approaches of learning.

Examination and Marking Scheme
A. Internal assessment

e There will be a fair formative evaluation for each subject both in theory and
practical exposure.

e FEach subject will have internal assessment (terminal tests) at regular intervals and
students will get the feedback after each test.

e Weightage of theory and practical marks are mentioned in course structure.

e Formats for continuous assessment will be developed and applied by the
evaluators of the related institute following the CTEVT guidelines.

e Students will be allowed to appear in the final examination only after completing
the internal assessment requirements.

B. Final summative evaluation

e Weightage of theory and practical marks are mentioned in course structure.

e Students must pass in all subjects both in theory and practical for certification. If a
student does not qualify in any subject for final evaluation, s/he will appear in the
re-examination administered by CTEVT.

C. Requirement for final practical examination
 Instructors of respective subject must evaluate final practical examinations.



One evaluator in one sitting can evaluate not more than 24 students.
Practical examination should be administered in actual situation on relevant
subject with the provision of at least one internal evaluator from the concerned or
affiliating institute led by external evaluator nominated by CTEVT.
Provision of re-examination will be as per CTEVT examination guidelines.
Final practicum evaluation will be based on:
Institutional practicum attendance - 10%
Logbook/Portfolio/Practicum diary maintain - 10%
Spot performance (assigned task/practicum
performance/identification/arrangement preparation/measurement) - 40%
Viva-voce:

— Internal examiner - 20%

— External examiner - 20%
Pass marks:
The students must secure minimum 40% marks in theory and 50% marks in
practical in core subjects to pass the exam.
Moreover, the students must secure minimum pass marks in the internal
assessment and in the final examination of each subject to pass the respective
subject.

Provision of Back Paper

There will be the provision of back paper but a student must pass all the subjects of all
semesters within six years from the enrollment date; however, there should be provision of
chance exam for final year students as per CTEVT examination guidelines.

Disciplinary and Ethical Requirements

+ Intoxication, insubordination or rudeness to peers will result in immediate suspension
followed by the review of the disciplinary review committee of the institute/school.

* Dishonesty in academic or practical activities will result in immediate suspension
followed by administrative review, with possible expulsion.

+ Illicit drug use, bearing arms in institute/school, threats or assaults to peers, faculty or
staff will result in immediate suspension, followed by administrative review with
possible expulsion.

Grading System
The following grading system will be adopted:
Grading Overall marks

* Distinction: 80% and above

» First division: 65% to below 80%

* Second division: 50% to below 65%

» Pass division: Pass marks to Below 50%
Certificate Awarded

e Students who have passed all the components of all subjects of all six semesters are
considered to have successfully completed the course.

e Students who have successfully completed the course will be awarded with a degree of
Diploma in Electrical and Electronics Engineering.



Career Path

The graduates will be eligible for the position equivalent to Non- gazette Ist class/Level 5
(technical) as prescribed by the Public Service Commission of Nepal and other related
agencies.

General Attitudes Required

A student should demonstrate following general attitudes for effective and active learning.
Acceptance, Affectionate, Ambitious, Aspiring, Candid, Caring, Change, Cheerful,
Considerate, Cooperative, Courageous, Decisive, Determined, Devoted, Embraces,
Endurance, Enthusiastic, Expansive, Faith, Flexible, Gloomy, Motivated, Perseverance,
Thoughtful, Forgiving, Freedom, Friendly, Focused, Frugal, Generous, Goodwill, Grateful,
Hardworking, Honest, Humble, Interested, Involved, Not jealous, Kind, Mature, Open minded,
Tolerant, Optimistic, Positive, Practical, Punctual, Realistic, Reliable, Distant, Responsibility,
Responsive, Responsible, Self-confident, Self-directed, Self-disciplined, Self-esteem, Self-
giving, Self-reliant, Selfless, Sensitive, Serious, Sincere, Social independence, Sympathetic,
Accepts others points of view, Thoughtful towards others, Trusting, Unpretentiousness,
Unselfish, Willingness and Work-oriented.

Provision of Elective Subjects

There will be a provision of one elective subject in the final semester of this curriculum.
Subjects of Electrical and Electronics Engineering discipline such as Broadcast Engineering,
Electrical Energy Management, Internet/Intranet, Satellite Communication, Hydropower is
offered as an elective. Forty percent students out of total number of enrolled students should
be maintained in elective subject.

Subject Codes
Each subject is coded with a unique number preceded and followed by certain letters as
mentioned in the following chart:

EG | XXXX

» Offering Departments:
AE: Automobile Engineering
AGE: Agricultural Engineering
Course Serial Number AR: Architecture Engineering
> BM: Biomedical Engineering
Semester BM: Biomedical Equipment Engineering
— Year CE: Civil Engineering
CT: Computer Engineering
» Engineering EE: Electrical Engineering
EEX: Electrical & Electronics Engineering
EX: Electronics Engineering
GE: Geomatics Engineering
HE: Hydropower Engineering
IT: Information Technology
ME: Mechanical Engineering
MG: Management
MX: Mechatronics Engineering
RAE: Refrigeration & Air Conditioning Engineering
SH: Science and Humanities




Curriculum Structure

Diploma in Electrical and Electronics Engineering

Year: 1 Part: 1
Teachine Schem Examination Scheme
caching Scheme DISTRIBUTION OF MARKS
S.N. | Code No. Subject Mode . Theory - Practlcal- Total Remarks
Weekly | Credit Final Final Marks
*Assmt. - *Assmt. -
T | P | Lab | Hours | Hours Time Time
Marks | Marks Marks | Marks
(Hrs.) (Hrs.)
1 EG1101SH | Applied Nepali 4 4 4 20 80 3 100
2 EG1102SH | Applied English 4 4 4 20 80 3 100
3 EG1103SH | Engineering Mathematics I 4 |2 6 4 20 80 3 100 .
p p - *Continuous
4 EG1104SH | Engineering Physics I 4 12 2 8 5 20 60 3 10 10 2 100 assessment
5 EG1105SH | Engineering Chemistry I 4 |2 2 8 5 20 60 3 10 10 2 100
6 EG1101AR | Engineering Drawing I 1 4 5 3 0 0 60 40 4 100
7 EG1101CT | Computer Application 2 2 4 3 10 40 1.5 30 20 3 100
Total 6|6 4 39 28 700
Year: 1 Part: 11
Teachine Scheme Examination Scheme
mng DISTRIBUTION OF MARKS
S.N. | Code No. Subject Mode . Theory : Practlcal' Total Remarks
Weekly | Credit Final Final Marks
* Assmt. - *Assmt. .
T | P | Lab | Hours | Hours Time Time
Marks | Marks Marks | Marks
(Hrs.) (Hrs.)
1 | EG1201SH ﬁ“gmeermg Mathematics |, | , 6 4 20 80 3 100
2 EG1202SH | Engineering Physics II 4 |2 2 8 5 20 60 3 10 10 2 100
3 EG1203SH | Engineering Chemistry 11 4 |2 2 8 5 20 60 3 10 10 2 100 *Continuous
4 EGI1201CE | Workshop Practice I 2 6 8 5 0 0 60 40 4 100 assessment
5 EG1201AR | Engineering Drawing I1 0 4 4 2 0 0 60 40 4 100
6 EG1202CE | Applied Mechanics 312 2/2 6 4 20 60 3 20 0 100
Total 17 |8 |10| 5 40 25 600




Diploma in Electrical and Electronics Engineering

Year: 11 Part: 1
Teachine Scheme Examination Scheme
ng DISTRIBUTION OF MARKS
S.N. | Code No. Subject Mode . Theory - Practlcal. Total Remarks
Weekly | Credit Final Final Marks
*Assmt. " *Assmt. .
L |T| P | Lab| Hours | Hours Time Time
Marks | Marks Marks | Marks
(Hrs.) (Hrs.)
1 | EG2101EE | Fundamentals of 301 2 6 4 20 80 30 20 3 150
Electrical Engineering
2 EG2102EE | Computer Programming 2 2 4 3 10 40 1.5 30 20 3 100
3 EG2101EEX | Basic Electronics 311 2 6 4 20 80 3 30 20 3 150
4 | EG2105EE ﬂ:f;ﬂ:fl Engineering 4 4 4 20 80 3 100 | *Continuous
5 | EG2107EE | Electrical Installation I 1 4 5 3 60 40 4 10 | assessment
6 | BG2102EEX | Flectrical and Electronics 4 4 2 60 40 4 100
Engineering Drawing
7 EG2103EEX | Computer Aided Drawing | 2 2 4 3 10 40 1.5 30 20 3 100
8 EG2104EEX | Digital logic 311 3 7 5 20 80 30 20 3 150
Total 183 |12 7 40 28 950
Year: 11 Part: 11
Teachine Schem Examination Scheme
caching Scheme DISTRIBUTION OF MARKS
S.N. Code No. Subject Mode . Theory - Practlcal. Total Remarks
Weekly | Credit Final Final Marks
*Assmt. " *Assmt. T
L | T| P | Lab | Hours | Hours Time Time
Marks | Marks Marks | Marks
(Hrs.) (Hrs.)
1 EG2201EE | Microprocessors 31 1]2 6 5 20 80 3 30 20 3 150
2 EG2203EE | Electric Circuit Analysis 311 2 6 4 20 80 3 30 20 3 150
3 | EG2201EEX | Flectronics Devices and 3| 2 6 4 20 80 3 30 20 3 150
Circuits
4 | EG2202EEX Basic Programmable Logic 30 5 6 4 20 30 3 30 20 3 150
Control (PLC) *Continuous
5 EG2206EE | Electrical Machines I 311 2 6 4 20 80 3 30 20 3 150 assessment
6 | EG2o7Eg | Dlectrical Instrumentsand | 5 2 6 4 20 80 3 30 20 3 150
Measurements
7 | EG2203EEX | Repairand Maintenance of 3 4 2 60 40 4 100
Consumer Appliances I
Total 19(6 |5 10 40 27 1000




Diploma in Electrical and Electronics Engineering

Year: 111 Part: 1
Teaching Scheme Examination Scheme
g DISTRIBUTION OF MARKS
S.N. Code No. Subject Mode . Theory . Practlcal. Total Remarks
Weekly | Credit Final Final Marks
*Assmt. " *Assmt. -
L | T| P | Lab Hours Hours Time Time
Marks Marks Marks Marks
(Hrs.) (Hrs.)
1 EG3101EE | Switch Gear and Protection 4 2 6 5 20 80 3 30 20 3 150
2 EG3102EE | Power Electronics 3 2 5 4 20 80 3 30 20 3 100
3 EG3103EE | Electrical Machines II 1 3 7 5 20 80 3 30 20 3 150
4 | EG3101EEX | Minor Project 4 4 2 60 40 4 100 *Continuous
5 | EG3102EEX | Digital Electronics Circuit 3011 3 7 5 20 80 3 30 20 3 150 assessment
6 | EG3103EEX | Repair and Maintenance of 1 3 4 3 60 40 3 100
Consumer Appliances 11
7 EG3104EEX | Communication System I 4 2 6 5 20 80 3 30 20 3 150
Total 1829 10 39 29 900
Year: 111 Part: 11
Teaching Schem Examination Scheme
CACIINE Seieme DISTRIBUTION OF MARKS
S.N. Code No. Subject Mode . Theory . Practlcal. Total Remarks
Weekly | Credit Final Final Marks
*Assmt. " *Assmt. "
L |T| P | Lab | Hours | Hours Time Time
Marks | Marks Marks | Marks
(Hrs.) (Hrs.)
1 EG3201EEX | Communication System II 4 2/2 5 5 20 80 3 100
Design, Estimating & Costing of
2 EG3202EEX Electrical & Electronics Installation 3 2 > 4 20 80 3 30 20 3 100
3 EG3203EEX | Major Project 6 6 3 90 60 6 150
4 EG3204EEX | Industrial Attachment 4 4 2 60 40 4 100
5 EG3201MG Entrepreneurship Development 3 2 5 4 20 60 3 10 10 2 100
6 EG3205EEX | Basic Computer Network 311 2 6 4 20 80 3 30 20 3 150
7 EG3206EE Transmlssmn and Distribution of 3| 4 3 20 %0 3 100 *Continuous
Electrical Power assessment
8 Elective 4 2/2 5 5 20 80 3 100
EG3206EEX.1 a) Hydro Power
EG3206EEX.2 | b) Broadcast Engineering
EG3206EEX.3 | c¢) Renewable Energy Technology
EG3206EEX.4 | d) Electrical Energy Management
EG3206EEX.5 | ¢) Internet/Intranet
EG3206EEX.6 | f) Satellite Communication
Total 20 | 2 | 18 40 30 9200




First Year (First and Second Semesters)

[See Separate Curriculum]
([Year I Part I and Year I Part IT) Engineering All



Second Year/ First Part

Course Code

Subject

EG2101EE

Fundamentals of Electrical Engineering

EG2102EE

Computer Programming

EG2101EEX

Basic Electronics

EG2105EE

Electrical Engineering Material

EG2107EE

Electrical Installation |

EG2102EEX

Electrical and Electronics Engineering Drawing

EG2103EEX

Computer Aided Drawing

oo\loxm-l;wl\)»—'z

EG2104EEX

Digital logic
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Fundamental of Electrical Engineering
EG2101EE
Year: 11 Total: 6 hours /week
Part: 1 Lecture: 3 hours/week
Tutorial: 1 hour/week
Practical: hours/week
Lab: 2 hours/week
Course Description:
This course provides a basic framework for understanding the fundamental concept of electric
circuits. The course deals with circuit fundamentals and electrostatics and electromagnetic
phenomena.

Course Objectives:
After completing this course, the students will be able to:
1. Explain the concept of electric circuits.
2. State the principles of electricity, magnetism.
3. Describe the electromagnetic phenomena and its applications.

Course Contents:
Theory
Unit 1. Basic Concept of Electricity [7 Hrs.]
1.1.  Electric charge and current
1.2. Conventional versus electron flow
1.3. Potential difference and electromotive force
1.4. Conductors, insulators and electron flow
1.5.  Resistance and its variation with temperature and related numerical
1.6. Direct and alternating current

Unit 2. Electric Circuit Fundamentals [10 Hrs.]
2.1.  Circuit elements: Resistor, Inductor, Capacitor
2.2.  Electric current and voltage: definition and explanation.
2.3. Independent and dependent sources
2.4.  Series and parallel circuits
2.5. Ohm’s law: definition, explanation and limitations.
2.6. Kirchoff's law: explanation and application.
2.7.  Electric power and energy
2.8.  Numerical problems

Unit 3. Electrostatics [8 Hrs.]
3.1. Laws of electric forces
3.2.  Electric field and electric field intensity
3.3.  Electric fluxes and flux density
3.4. Dielectrics, permittivity and relative permittivity
3.5. Electrostatic induction phenomena
3.6.  Electric potential, potential difference and potential gradient
3.7. Capacitors and capacitance

11



3.8.  Series and parallel connection of capacitors and related numerical problems
3.9. Factors affecting capacitance
3.10. Energy stored in charged capacitor
3.11. Charging and discharging of capacitor, time constant for charging/discharging
Unit 4. Magnetism and Electromagnetism [8 Hrs.]
4.1. Definition of magnetic field, magnetic flux, flux density, filed intensity and
permeability of magnetic material, domain theory of magnetism
4.2. Permanent magnets and electro-magnets
4.3. Permeability and relative permeability of magnetic material
4.4. Dia-magnetic, para-magnetic and ferro-magnetic materials
4.5. Magnetic field due to current carrying conductor, force on a current carrying
conductor
4.6. Hysteresis loop for magnetic material, hard and soft magnetic material
Unit 5. Electro Magnetic Induction [6 Hrs.]
5.1. Faraday's laws of electromagnetic induction, direction of induced emf& current.
5.2.  Relation between electricity and magnetism, production of induced emf& current
5.3. Lenz's law, dynamically induced emf; statistically induced emf.
5.4. Self-inductance, coefficient of self-inductance (L), Mutual inductance, coefficient of
mutual inductance (M), coefficient of coupling and related numerical problems.
5.5. Energy stored in a current carrying inductor and related numerical problems.
5.6. Inductance in series, inductance in parallel and related numerical problems.
5.7. Magnetic circuit concept, analogy to electric circuit
Unit 6. Electrolysis and its Application [6 Hrs.]
6.1. Faraday’s law of electrolysis and its applications
6.2. Primary and secondary cells: definitions and examples, internal resistance of cell
6.3. Lead acid cell: construction, chemical reaction during charging and discharging,
methods of charging (constant voltage and constant current charging)
6.4. Dry cell, Mercury cell, Ni-Cd cell, Li-ion cell
6.5. Series and parallel connection of batteries
Practical: [30 Hrs.]
1. Use Ammeter and Voltmeter to measure current and voltage. Identify and scale and

O NN kW

range settings of such meters.

Verify Ohm’s law.

Verity Kirchhoff’s current and voltage laws.

Measure resistance and resistivity of wire.

Conduct B-H Curve for hard and soft magnetic materials.
Perform the application of electromagnets.

Measure internal resistance of batteries.

Charge and discharge lead acid battery.

Final written exam evaluation scheme

Unit

| Title | Hours | Marks Distribution*

12



1 Basic Concept of Electricity 7 12
2 Electric Circuit Fundamentals 10 18
3 Electrostatics 8 14
4 Magnetism and Electromagnetism 8 14
5 Electro Magnetic Induction 6 11
6 Electrolysis and its Application 6 11

Total 45 80

* There may be minor deviation in marks distribution.

References:
1. Theraja, B.L. & Theraja, A.K., (2021), A Textbook of Electrical Technology.
2. Gupta, J.B., (2010), Fundamentals of Electrical Engineering
3. Del Toro, Vincent, (2015), Electrical Engineering Fundamentals
4. Cogdell, John R. (1990), Foundations of Electrical Engineering
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Computer Programming
EG2102EE
Year: 11 Total: 4 hours /week
Part: 1 Lecture: 2 hours/week
Tutorial: hours/week
Practical: hours/week
Lab: 2 hours/week
Course Description:
This course deals with the problem-solving techniques using C programming language. It
provides the students with the knowledge of the basic features of the C language such as data
types, keywords, operators, control structure, array, function, Pointer and data files.

Course Objectives:
After completion of this course students will be able to:
1. Implement fundamentals concepts of programming language.
2. Apply sequential, conditional and looping statements while developing programs.
3. Create programs using array.
4. Make and apply programs using function, pointer and data files.

Course Contents:
Theory
Unit 1. Programming Language Fundamentals [4 Hrs.]
1.1.  Introduction to Program and Programming Language
1.2.  Types of Programming Language (Low Level and High-Level Language)
1.3.  Language Translator (Assembler, Compiler and Interpreter)
1.4. Program Design Tools (Algorithm, Flowchart)

Unit 2. Introduction to C [6 Hrs.]
2.1.  Overview and History of C
2.2. Features, Advantages and Disadvantages of C
2.3.  Structure of C Program, Compiling Process
2.4. Data types, Keywords, Variables, Identifiers
2.5.  Preprocessor Directives, Escape Sequence, Comments

Unit 3. Operators [2 Hrs.]
3.1.  Operators, Operand, Operation
3.2.  Types of Operators (Unary, Binary, Ternary, Arithmetic, Relational, Logical,
Assignment, Increment/Decrement, Conditional)

Unit 4. Control Structure/Statement [8 Hrs.]
4.1. Sequential Statement
4.2. Conditional Statement
4.2.1. if statement
4.2.2. if...else statement
423, if...else if...else statement
4.2.4. Switch statement
4.3. Loop (for, while and do-while)
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Unit 5. Array [4 Hrs.]
5.1.  Introduction to Array
5.2.  Types of Arrays
5.2.1. 1-D Array (Declaration, Initialization)
5.2.2. Multi-Dimensional Array: 2-D Array (Declaration, Initialization)
Unit 6. Function [3 Hrs.]
6.1. Introduction to Function
6.2. Function components (function declaration, function call, function definition)
6.3. Types of function (library/built-in function and user-defined function)
Unit 7. Pointer and Data files [3 Hrs.]
7.1.  Introduction to Pointer
7.2.  Introduction to data files
7.3.  File handling operation
7.4. Library functions for READING from a file and WRITING to a file: (fputs, fgets and
fprintf)
Practical: [ 30 Hrs.]
1. Implement program using sequential statement.
2. Implement program using conditional statements.
3. Implement program using for, while and do-while loop.
4. Implement program using 1-D and 2-D array.
5. Implement program using function.
6. Implement program using pointer.
7. Implement program for reading from a file and writing to a file using fputs, fgets and
fprintf function.
Final written exam evaluation scheme
Unit Title Hrs. Marks Distribution*
1 Programming Language 4
5
Fundamentals
2 Introduction to C 6 8
3 Operators 2 3
4 Control Structure/Statement 8 11
5 Array 4 5
6 Function 3 4
7 Pointer and Data files 3 4
Total 30 40

* There may be minor deviation in marks distribution.

References:

Gotterfried, B. (2001). Programming with C. (3rd ed.). India: Mcgraw Hill Education.
Thareja, R. (2015). Introduction to C Programming. (2nd ed.). India: Oxford
University Press.
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e Balagurusamy, E. (2008). Programming in ANSI C. (6th ed.). India: The McGraw
Hill Companies.

16



Year:

Basic Electronics
EG2101EEX
II Total: 6 hours /week

Part: 1 Lecture: 3 hours/week

Tutorial: hour/week
Practical: 3 hours/week
Lab: hours/week

Course Description:
This course will provide skill and knowledge to Basic Electronics Engineering. The students
will learn and practice on PN Junction diode, BJT and FET and other electronic devices.

Course Objectives:
On completion of this course the students will be able to:

1.

Ak

Introduce electronics in different fields as application

Explain formation of P-N junction.

Apply diodes as rectifier and regulators.

Apply BIT as amplifier, switch.

Apply FET as amplifier and other application.

Explain different special electronic devices and its applications

Course Contents:

Unit 1.

I1.1.
1.2.

1.3.
1.4.

L.5.

Unit 2.

2.1.
2.2.

2.3.

24.
2.5.

Theory
Introduction [4 Hrs.]
Introduction and use of electronics engineering in different fields.

Independent and dependent voltage and current sources. Voltage and Current
Sources, its types and examples

Passive and active components, DC and AC quantities, and methods of analysis.
Intrinsic and extrinsic semiconductors (Si & Ge) and their electrical properties;
valence, conductance and forbidden band

Doping, majority and minority charge carriers; free and bound charges; depletion
layer and barrier potential.

PN Junction Diode [10 Hrs.]
Construction of PN Junction diode. Formation of P-N junction Diode.

Forward and reverse biasing; IV-Characteristics and working formula; DC and AC

resistances of diode in circuits; temperature effects upon PN Junction.ip =I5 (eVD/ nVr_

)

DC biasing of diode circuits: Graphical analysis using IV-Characteristic graph and

load line, and, algebraic analysis.

Reverse breakdown phenomena and Zener diode: Zener and avalanche effects.

Rectifier circuits

2.5.1. Half wave and full wave rectifier circuits. Peak value, RMS value and
Average value.
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2.5.2. Voltage doubler and tripler circuits.

2.6. Construction of dc voltage power supply from ac power source: dc voltage output,
ripple voltage, PIV.
2.7. Regulated dc voltage power supply using Zener diode with calculation.
Unit 3. Bipolar Junction Transistor [15 Hrs.]
3.1 Construction and working principles of BJT; base-emitter junction; base-collector
junction. Majority and minority charge carriers, depletion layer and barrier potential
Ig, I and Ic currents, their inter-relationship using o and 3 terms.
3.2. Configurations of BJT amplifiers: CB, CE and CC amplifiers, I-V characteristics and
their properties.
3.3. DC or static input-output IV characteristics
3.3.1. CB amplifier configuration
3.3.2. CE amplifier configuration
3.3.3. CC amplifier configuration
3.3.4. 3.3Active, saturation, cut off and breakdown regions of operations.
3.3.5. Leakage current and temperature effect
3.4. DC biasing for CE amplifier circuit
3.4.1. Graphical and algebraic analyses to determine the dc operating Q- points.
3.4.2. Circuit analysis of fixed biasing, emitter feedback biasing, collector feedback
biasing and voltage divider type DC biasing with simple numerical.
3.4.3. Coupling of amplifiers: RC, transformer and direct couplings and their
features.
3.4.4. BJT as switch and BJT to drive Relay: BJT as signal amplifier.

Unit 4. Field Effect Transistor (FET) [8 Hrs.]

4.1. Construction and working principle of JFET. IV-Characteristics and working
formula, and different regions of operations.

4.2. Construction and working principle of MOSFET. IV-Characteristics and working
formula, and different regions of operations.

4.3. DC biasing for C.S. (common source) MOSFET amplifier circuit:
4.3.1. Graphical and algebraic methods of analysis to determine dc operating points.

4.4. Self-biasing of FET amplifier circuit

4.5. FET as switch; NOT gate operation.

Unit 5. Special Semiconductor Devices [8 Hrs.]
5.1. Varactor Diode, Photodiode, LED, Solar Cell, Schottky Diode and its applications
5.2. Opto-coupler, Hall Effect construction, characteristics and basic applications.

Practical: [30 Hrs.]

Lab 1. Demonstrate by teacher and practice by students to learn the knowledge of the

following:
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1.1. Colour code reading of resister and capacitors.
1.2. Analog and Digital AVO meter.
1.3. Analog and Digital Oscilloscopes
1.4. Function Generators.
1.5. DC voltage power supplies used in laboratory.
Lab 2. Construct and analyze PN -Junction diode circuit for in forward and reverse biased
circuit.
Lab 3. Construct and analyze Zener diode in forward and reverse biased circuit.
Lab 4. Construct and analyze different rectifier circuits and unregulated dc power supply
circuit.
Lab 5. Construct BJT as signal amplifier and find gain, as a switch and switch a led and as
relay driver to drive a relay
Lab 6. Construct and analyze FET circuit for dc output IV- characteristics.
Lab 7. Design and construct simple LED circuit, Photo Diode circuit.
Final written exam evaluation scheme
Unit Title Hours Marks Distribution*
1 Introduction 4 7
2 PN Junction Diode 10 18
3 Bipolar Junction Transistor (BJT) 15 27
4 Field Effect Transistor (FET) 8 14
5 Special Semiconductor Devices 8 14
Total 45 80

* There could be minor deviation in mark distribution.

References:
1. Gupta J.B. (2013). An Integrated course in Electronics Engineering.SK Kataria
2. Bell A. David (2008) Electronic Devices and Circuits. OXFORD UNIVERSITY PRESS
3. David A. Bell (2009) Laboratory Manual for Electronic Devices and circuits. OXFORD

UNIVERSITY PRESS
Theodore F. Bogart (2019) Electronic Devices and Circuits. Pearson
Robert Boylestad, Luis Nashelsky (2009) Electronic Devices and Circuits. Pearson India

19



Electrical Engineering Material
EGI1205EE
Year: 11 Total: 4 hours /week
Part: 1 Lecture: 4 hours/week
Tutorial: hour/week
Practical: hours/week
Lab: hours/week
Course Description:
This course deals with the properties of Magnetic, Resistor, and Dielectric and
Semiconductor materials from the peripherals of electrical engine.

Course Objectives:

On completion of this course the students will be able to:
1. Identify and use magnetic materials used in electrical system.
2. Explain the working process of semiconductor material.
3. Define dielectric, Dielectric, Resistor alloys.

Course Contents:

Theory
Unit 1. Conducting Material [10 Hrs.]
1.1. Commonly used resistors, alloys of Nickel, Iron, Chromium, Aluminum.
1.2. Band structure of conductors, energy gap
1.3. Electrical properties: resistivity, conductivity, effect of temperature, concept of drift

and mobility

1.4. Resistor alloys:
1.4.1. Alloys of Ni, Fe, Cr, Al
1.4.2. Mechanical characteristics
1.4.3. Industrial application

Unit 2. Magnetic material [20 Hrs.]
2.1. Classification based on ferrous material and non-ferrous material
2.2 Characteristics and their use
2.3. B-H characteristics
2.4. Hysteresis loop, eddy current losses
2.5. Magnetic permeability and susceptibility
2.6. Domain structure
2.7. Ferrous materials

2.7.1. Common ferrous materials and their engineering characteristics
2.7.2. Industrial applications
2.7.3. Corrosion: cause, effect and methods of prevention
2.8. Non-ferrous materials
2.8.1. Common non-ferrous materials and engineering characteristics
2.8.2. Some non-ferrous alloy (copper, aluminum, brass, bronze, silver, gold) and
their Industrial application
2.8.3. Carbon as an electrical material, its product (brushes) and application
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Unit 3.
3.1.

2.8.4. Chemical/corrosion characteristics of some commonly used non-ferrous
metals

Dielectric materials [18 Hrs.]
Definition of dielectric, macroscopic approach, Dielectric constant, Electric Dipole
moment

3.2. Polarization mechanism: electronic polarization, orientation(dipolar) polarization,
interfacial polarization and total polarization
3.3. Dielectric losses, frequency and temperature effects
3.3.1. Dielectric breakdown in gases
3.3.2. Dielectric breakdown in liquids
3.3.3. Dielectric breakdown in solids
3.4. Ferro electricity and Piezo-electricity
3.5. Properties of some dielectric materials
3.6. Insulating materials
3.7. Identification of insulating materials in general uses and their characteristics
3.8. Electrical characteristics of some insulating materials e.g. plastics, resign,
porcelain, glass, fiber glass, mica, oil, insulating varnishes, gases (SF6)
Unit 4. Semiconductor materials [12 Hrs.]
4.1. Definition, elements of semi-conductor materials, electrical nature.
4.2. Band structure of Group IV materials, energy gap.
4.3. Atomic structure, electronic properties of silicon, germanium
4.4. Formation of electron and hole
4.5. Electrical conduction in semi-conductors
4.6. Intrinsic and Extrinsic semiconductor, concept of doping
4.7. N type semiconductor
4.8. P type semiconductor
4.9. Fermi level, contact potential and see back effect
4.10. Metal semic-conductor junction: Schottky Junction and Ohmic contact
Final written exam evaluation scheme
Unit Title Hours Marks Distribution*
1 Conducting Material 10 14
2 Magnetic material 20 26
3 Dielectric materials 18 24
4 Semiconductor materials 12 16
Total 60 80

* There could be minor deviation in mark distribution.

References:

1.

2.

Banerjee, G.K. (2014). Electrical and Electronic Engineering Materials (14" Ed.).
PHI Learning.

Pokharel, B.P. & Karki, N.R.(2007). Electrical Engineering Materials (1*' Ed.).
Oxford: Alpha Science.
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. Mithal, G.K. (1991). Electrical Engineering Materials (2" Ed.). Delhi-6: Khanna
Publications.

. Gupta, J.B. (2013). Electrical and Electronic Engineering Materials. S K Kataria and
Sons.
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Year:

Electrical Installation I
EG2107EE
II Total: 5 hours /week

Part: 1 Lecture: 1 hours/week

Tutorial: hour/week
Practical: 4 hours/week
Lab: hours/week

Course Description:
The course deals with PVC and metal conduit wiring supply intake to load points, earth

system,

concealed wiring in new buildings and single phase and three phase motor starters.

Course Objectives:
On studying and performing of this course, students will be able to:

1.
2.

S kW

Identify wiring systems, wiring accessories, protection devices and safety precautions.
Select and install accessories and fittings for single phase and three phase wiring
systems.

Draw and follow electrical layout and diagrams.

Schedule the quantities of materials and cost estimate.

Test wiring and earth system.

Follow the wiring rules and code of practices.

Course Contents:

Unit 1.

1.1.
1.2.
1.3.
1.4.
L.5.

1.6.

1.7.

1.8.
1.9.

Theory

Introduction, descriptions, safety precautions, importance and application

[15 Hrs.]
Wiring rules, regulations and code of practices
Electrical hazards (fire and shock) and safety precautions
Electric shock and shock effects. Rescue and basic treatment to shock victim
Types of wiring system and accessories required for PVC and metal conduit wiring
Types of light and power fixtures. Selection of wiring cables for light and power,
Current carrying capacity of PVC insulated copper cables
Use and selection of protective devices such as Fuse, MCB, MCCB, ELCB,
Thermal bimetal relays etc.
Use and care of measuring instruments such as Ammeter, Voltmeter, Ohmmeter,
etc.
Types of diagram use for electrical installations or wirings
Rotating direction changing methods of single phase, three phase and universal
motors

1.10.  Continuity test, insulation test, short circuit test, open circuit test, polarity test and
earth fault test of wiring systems
1.11.  Earthing and its importance, materials required for earthing, required parts to be
earthed, procedure of earth testing and methods of earth resistance corrections
Practical: [60 Hrs.]
Unit 1. Wiring projects on cubical in conduit wiring [45 Hrs.]
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1.1. Install 8-way DB with 32 Amps DP MCB, 6- and 16-Amps SP MCBs for light and
power circuit as per given dimensions and instructions.

1.2. Install and connect circuits to control lamps from one, two and three stations by one
way, two way and intermediate switches as per given layout diagram.

1.3. Install and connect lamps in series and parallel to verify the lighting conditions. Also
connect 2 pin socket and indicator as per given layout diagram.

1.4. Install and connect the circuits for ceiling fan and FTL. Also connect a 3-pin power
socket in a power circuit branch as per given layout diagram.

L.5. Install and connect a bell circuit to bell from one station and another bell to bell from
two or more stations. Also connect power sockets in parallel in two stations as per
given layout diagram.

1.6. Install and connect a circuit for single phase capacitor start and run induction motor
to control by a DP switch. Then replace the DP switch by a F/R switch to run the
motor in CW and CCW direction.

1.7. Install and connect the circuit for traffic lights suitable for four-way road junction
with timers or time switches as per given layout diagram.

1.8. Install and connect a circuit to run a 3-phase star connected induction motor by an
on/off drum type rotary switch with TPMCB for short circuit protection and 3 phase
indicating lamps.

1.9. Install and connect a circuit for a star connected 3 phase induction motor to rotate in
CW and CCW direction by a F/R drum type rotary switch with TPMCB and 3 phase
indicating lamps.

1.10.  Install and connect a circuit to start a 3-phase induction motor in star mode and run
in delta mode by a star/delta drum type rotary switch TPMCB, thermal OLR and 3
phase indicating lamps.

Unit 2. Earthing [8 Hrs.]

2.1. Install an earth electrode (copper plate) with complete requirements as per given
diagram and instructions.

2.2. Test the performance of earth resistance by an earth tester and correct it if necessary.

Unit 3. Field visit [7 Hrs.]

3.1.  Visit PVC pipe laying for concealed wiring of a new building. Observe the pipe
laying and distribution system from DB to junction boxes, switch points, light points,
power points, prepare lay out diagram and material list for presentation.

References:
1. Electrical wiring Fundamentals, Foley

2.
3.
4.

Electrical Installation and Workshop Practice, FG Thompson
Electrical Installation Estimating and Costing, JB Gupta
Manufacturer’s catalogue for motor starters, MCB, MCCB, ELCB etc.
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Electrical & Electronics Engineering Drawing
EG2102EEX

Year: 11 Total: 4 hours /week

Part: 1

Lecture: hours/week
Tutorial: hour/week
Practical: 4 hours/week
Lab: hours/week

Course Description:

This course deals with ISO standard symbols of electrical/electronic and digital components,
simple electrical and electronics circuits and block diagram of some domestic consumable
electronics equipment as well as with lighting, D.C. motor, D.C. generator connection and
control diagrams.

Course Objectives:
On completion of this course the students will able to:
1. Describe and use electrical and electronic symbols.

Nownbkwd

Draw basic electrical/electronic symbols (standard / freehand).

Draw free hand sketches of components, equipment and electrical/electronic circuits.
Interpret the circuit diagrams and block diagrams.

Prepare the layout and wiring diagrams for buildings and equipment.

Prepare schematic diagrams from wiring diagrams and

Draw sectional view of the given three dimensional solid

Course Contents:

Practical:
Sheet 1. Draw symbols of fuses, relays, switches, circuit-breakers, motors, generators,
transformers, earthing, lamps, tube lights etc. [2 Hrs.]
Sheet 2. Draw symbols of: [2 Hrs.]
2.1.  Passive components such as different types of resistors, different types of capacitors,
Inductors.
2.2. active components as semiconductor devices (diodes: PN junction diode, Zener
diode, LED; transistors PNP/NPN,
Sheet 3. Sheet No. 3 Draw symbols of: [2 Hrs.]
3.1.  Special semiconductor devices such as JFET, MOSFET, CMOS, Thyristors
3.2.  Digital electronic devices such as gates AND, OR,NOT, NAND, NOR, XOR,
XNOR, Flip-Flops
Sheet 4. Draw simple, two way and intermediate switches connection for building lighting
and impulse relay and timer for street lighting. [2 Hrs.]
Sheet 5. Draw circuit diagram of simple measuring instruments [4 Hrs.]
5.1.  Multi-range voltmeter
5.2. Multi-range ammeter
5.3. Multi-range ohmmeter
5.4.  Conversion of galvanometer to

5.4.1. Voltmeter
5.4.2. Ammeter
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Sheet 6. Draw connection diagram of DC generator and its control circuit [4 Hrs.]
6.1.  Separately excited

6.2.  Series
6.3.  Shunt
6.4. Compound wound
Sheet 7. Draw connection diagram of DC motor and its control circuit [4 Hrs.]
7.1.  Series
7.2.  Shunt

7.3.  Compound wound
Sheet 8. Draw connection and diagram of capacitor start, capacitor run and capacitor start
and Run single phase motor. [4 Hrs.]
Sheet 9. Draw detail panel board fabrication diagram of 250 Amp incoming MCCB.[4 Hrs.]
1. 3x100 Amp outgoing MCCB —

2. 2x60 Amp outgoing MCCB —

3. 2x40 Amp outgoing MCCB —

4. 2x20 Amp outgoing MCCB —

5. 1x20 Amp Black space

6. 300 Amp TPN Busbar, earth busbar, Voltmeter, Ammeter CTS —

selector switches, Indicator, all complete.

Sheet 10. Draw connection diagrams for 3-phase, 5 hp 380v delta connected squirrel age
induction motor controlled by a star/delta rotary switch and fuses. [4 Hrs.]

Sheet 11. Draw connection and control diagram for 3—phase, Shp 380V squirrel cage induction
motor controlled with the Dol starting and automatic reversing using contactors and
limit switches. [4 Hrs.]

Sheet 12.Draw connection and control diagram for 3—phase, 10hp 380V delta connected
squirrel cage induction motor with automatic star/delta starting, overload trips, a

limit switch and electromagnetic brake. [4 Hrs.]
Sheet 13. Draw wiring and connection diagram of substation with incoming and outgoing

11KV OCBS, its control and differential protection. [4 Hrs.]
Sheet 14. [2 Hrs.]

14.1. Draw block diagram of basic computer.
14.2. Draw block diagram of basic full adder circuit, basic subtractor circuit using logic
gates.
14.3.  Draw operational amplifier integrator, differentiator using OPAM.
Sheet 15. Draw detail installation diagrams of plate electrode earthing system with watering

provision [4 Hrs.]

Sheet 16. Draw connection diagram of 220V/ 6V.AC to DC conversion adapter with half
Wave and full wave rectification providing necessary filter [2 Hrs.]
Sheet 17. Draw sectional views of a 3-phase transformer [8 Hrs.]
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17.1.

Use of sectional views

17.2. Cutting plane line and hatching lines
17.3. Types of Section: Full section and Half Section
17.4. Exercises on Full Section of Transformer
References:
1. Lister, E.C. (2020), Electrical circuit and machines, McGraw-Hill
2. Roe, L.B. (1972). Practices and Procedure of Industrial Electrical Design. McGraw-
Hill.
3. Say, M.G., Electrical engineering design manual, Chapman and Hall
4. Singh Surjit (2020),”’Electrical Engineering drawing,”” S.K. Katariya & Sons, India
5. Gupta, J.B. (2021), A course in Electrical Installation Estimating & Costing (9" ed.).
S.K. Kataria & Sons.
6. Charles J. Baer, Electrical and Electronics Drawing, McGraw-Hill Companies; 4th edition
7. A K Mittal, Computech Publications Limited (Asian Publishers); ELECTRONICS

ENGINEERING DRAWING, 5TH edition (1 January 2021)
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Computer Aided Drawing
EG2103EEX
Year: 11 Total: 4 hours /week
Part: 1 Lecture: 2 hours/week
Tutorial: hour/week
Practical: 2 hours/week
Lab: hours/week
Course Description:
This course deals with creation of two-dimensional drawing and layout drawing using Auto
CAD. It also deals with application of AutoCAD software in electrical field.

Course Objectives:
After completing this course, the students will be able to
1. Introduce AutoCAD software and its basic commands.
2. Draw 2D drawings and modify them.
3. Insert dimension and text on drawing.
4. Use AutoCAD in electrical sector.

Course Contents:

Theory
Unit 1. AutoCAD [3 Hrs.]
1.1. Introduction
1.2 Application
1.3. Application of Basic Tools
1.3.1. Keyboard,
1.3.2. Cursor menu,
1.3.3. Screen menu,
1.3.4. Pull-down menu,
1.3.5. Toolbar menu
1.3.6. Dialogue box
Unit 2. Basic Commands and Drawing Aids [7 Hrs.]

2.1. Drawing Commands (LINE, POINT, XLINE, ARC, CIRCLE, Polygon, PLINE,
MLINE, SPLINE)

2.2. Moditying Commands (ERASE, OFFSET, COPY, MOVE, CHPROP, ROTATE,
MIRROR, ARRAY, FILLET, TRIM, LTTYPE, LTSCALE, DIVIDE)

2.3. Drawing Aids (ORTHO, GRID, SNAP, OSNAP)

2.4. Display Commands (ZOOM, PAN VIEW)

2.5. HATCH and BHATCH commands

2.6. Creation of Layer and Working on it.

2.7. Layer Properties

Unit3. Grouping in AutoCAD [3 Hrs.]
3.1. BLOCK, WBLOCK commands
3.2. INSERT, MINSERT commands
3.3. EXPLODE, BASE commands
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Unit 4. Working with text in AutoCAD [2 Hrs.]
4.1. TEXT, MTEXT, DTEXT commands
4.2. Justifying text and text fonts
43. STYLE command

Unit 5. Dimensioning in AutoCAD [2 Hrs.]
5.1. Dimensioning commands
5.2. Dimension styles and dimension setup
5.3.  Dimension scale

Unit 6. AutoCAD in Electrical Field [4 Hrs.]
6.1. Necessity of AutoCAD in Electrical Engineering
6.2. Current scenario of AutoCAD for Electrical Engineering

6.3. Use of AutoCAD in Building Electrification

Unit 7. Layout and Plotting Drawing [S Hrs.]
7.1.  Use of AutoCAD Design center
7.2. Layout drawing using standard symbols

7.3. Layout management

7.4. Using Layout to set up a print

7.5.  Device information, pen parameters, paper size and orientation
7.6. Scale, rotation and origin

7.7. Printing a drawing

Unit 8. Computer Aided PCB Design [4 Hrs.]
8.1. Overview of software for PCB design
8.2. PCB layout of rectifier circuit
8.3. PCB layout of amplifier circuit
8.4. PCB layout of oscillator circuit

Practical: [30 Hrs.]
Lab 1. Install and initiate AutoCAD.
Lab 2. Apply different commands present in AutoCAD:
2.1. Drawing Commands (LINE, POINT, XLINE, ARC, CIRCLE, Polygon, PLINE,
MLINE, SPLINE etc.)
2.2. Modifying Commands (ERASE, OFFSET, COPY, MOVE, CHPROP, ROTATE,
MIRROR, ARRAY, FILLET, TRIM, LTTYPE, LTSCALE, DIVIDE etc)
2.3. Drawing Aids (ORTHO, GRID, SNAP, OSNAP etc), display commands (ZOOM,
PAN VIEW etc) and HATCH and BHATCH commands.
Lab 3. Draw figures in AutoCAD.
Lab 4. Use/Insert command in AutoCAD:
4.1. ERASE, OFFSET, COPY, MOVE, CHPROP, ROTATE, MIRROR, ARRAY,
FILLET, TRIM, LTTYPE, LTSCALE, DIVIDE.
Lab 5. Apply Auto CAD [Week 6 to 11]
5.1. Draw simple electrification of a single floor with single line diagram,
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5.2.

Lab 6.
Lab 7.

Draw industrial wiring system coordinating with control panel with respective power
and control diagram.

Layout Drawing.

Plot and print drawing.

Lab 8. Draw electrical and electronic symbols using AutoCAD and take print out.
Lab 9. Draw R-C couple amplifier circuit using Auto CAD and take print out.
List of Software

1. Open-Source Software preferred.

2. AutoCAD

3. Work bench

4. PSIM

5. SPICE (Simulation Program with Integrated Circuit Emphasis)

6. Orcad for PCB design

7. Circuit maker

8. Multi-Sim

Final written exam evaluation scheme
Unit Title Hours Marks Distribution*

1 AutoCAD 3 4

2 Basic Commands and Drawing Aids 7 9

3 Grouping in AutoCAD 3 4

4 Working with text in AutoCAD 2 3

5 Dimensioning in AutoCAD 2 3

6 AutoCAD in Electrical Field 4 5

7 Layout and Plotting Drawing 5 7

8 Computer Aided PCB Design 4 5

Total 30 40

* There could be minor deviation in mark distribution.

Reference:

1.

2.

Omura,George & Benton,Brian (2019). Mastering AutoCAD 2019 and AutoCAD LT
2019.
Philips, Kendrol (2020). AutoCAD beginner's guide to 2D and 3D drawings.

Sham Tickoo; “AutoCAD 2013 for Engineers and Designers” Dream tech press, New

Delhi, Latest edition.

Muhammad H. Rashid; “Introduction to PSpice Using OrCAD For Circuits And
Electronics” PHI Learning, New Delhi, Latest edition.
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Digital Logic
EG2104EEX
Year: 11 Total: 7 hours /week
Part: 1 Lecture: 3 hours/week
Tutorial: 1 hour/week
Practical: hours/week
Lab: 3 hours/week
Course Description:
This course presents an introduction to Digital logic techniques and its practical application in
computer and digital system for the students of diploma level who have completed either SLC
or equivalent SLC (technical SLC).

Course Objective:
After completing this course, the students will be able to:
1. Explain conversion of different number systems and codes.

2. Explain logic functions and gates.
3. Perform combinational logic design.
4. Perform sequential logic design.
5. Perform Industrial application of logic system.
Unit 1. Introduction to Digital Logic [4 Hrs.]

1.1. Analog versus Digital Signals
1.2. Logic Level Diagram

1.3. Digital Integrated Circuits (ICs)
1.4. Clock Triggering Systems

1.5. Digital Logic Applications

Unit 2. Digital Codes and Conversions [4 Hrs.]
2.1. Decimal, Binary, Octal and Hexadecimal Codes
2.2. BCD Code
2.3. Excess-3 Code
2.4. Gray Code
2.5. ASCII and EBCDIC Codes
2.6. Different Code Conversions

Unit 3. Arithmetic Logic Operations [7 Hrs.]
3.1. Binary Arithmetic
3.2. Binary Addition
3.3.  Binary Subtraction
3.4. 9’s and 10’s Complement Method
3.5. 9’s Complement Subtraction
3.6. 10’s Complement Subtraction
3.7. I’s Complement and 2°s Complement Method
3.8. 1’s Complement Subtraction
3.9. 2’s Complement Subtraction
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Unit 4.
4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.

Unit 5.
5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.

Unit 6.
6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.
6.8.

Unit 7.
7.1.
7.2.
7.3.
7.4.
7.5.
7.6.
7.7.

Unit 8.
8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.

Logic Gates

Basic Gates and Equivalents
Universal Gates and Equivalents
Exclusive Gates and Equivalents
Positive and Negative Logic
Introduction to 74XX and 74CXX ICs
De’ Morgan’s Theorems

Applications of Universal Gates

Logic Simplifications

Boolean Algebra and its Laws

Simplifications of Boolean Expressions

Truth Tables and Karnaugh’s Map

Cell, Pairs, Quads and Octets

Rolling, Envelop Effects and Redundant Groups
Don’t Care Conditions

Sum-of- Product and Product-of-Sum Methods

Combinational Logic Circuits

Design Procedures

Adders: Half-Adder and Full-Adder

Subtractors: Half-Subtractor and Full-Subtractor
Multiplexers and Demultiplexers

Encoders and Decoders

BCD-to-Decimal Decoders

Seven-Segment Decoders

Applications

Sequential Logic Circuits

Latches and Flip-Flops

Excitation Tables

Characteristic Equations

Flip-flop Timing Diagrams

Flip-Flops as State Machines

Flip-Flop Classifications based on Triggering Systems
Applications

Registers and Counters

Register and its types

SISO, SIPO, PISO and PIPO Registers

Data Transfer Timing Diagrams

Asynchronous Counters

Asynchronous Up, Down, Up/Down and Mod-Counters
Decade/BCD Counters

Synchronous Counters

Synchronous Up, Down, Up/Down and Mod-Counters
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[4 Hrs.]

[5 Hrs.]

[8 Hrs.]

[S Hrs.]

[8 Hrs.]



8.9. Applications

Practical: [45 Hrs.]

Lab 1. Verify the truth table of different gates.

Lab 2. Verify De’ Morgan’s Law, familiarization with NAND and NOR gates and realization
of universal gates.

Lab 3. Verify half-adder/ half subtractor and full-adder/full-subtractor

Lab 4. Verify encoders and decoders.

Lab 5. Verify multiplexers and demultiplexers.

Lab 6. Verify latches, RS, master-slave and T flip-flops.

Lab 7. Verify D and JK type flip-flops.

Lab 8. Verify various types of shift register circuits.

Lab 9. Verify ripple counter and synchronous counters.

Final written exam evaluation scheme
Unit Title Hours Marks Distribution*

1 Introduction to Digital Logic 4 7
2 Digital Codes and Conversions 4 7
3 Arithmetic Logic Operations 7 13
4 Logic Gates 4 7
5 Logic Simplifications 5 9
6 Combinational Logic Circuits 8 14
7 Sequential Logic Circuits 5 9
8 Registers and Counters 8 14

Total 45 80

* There could be minor deviation in mark distribution.

References:

1. T.Floyd, “Digital Fundamentals”, John Willy & Sons Pvt. Ltd., 6™ Edition, 2006.

2. M. M. Mano, “Digital Design”, McGraw-Hill Publication, Delhi, 4" Edition 2007.

3. Donald P. Leach, Albert P. Malvino and Goutam Saha, “Digital Principles and

4. Applications,” 7™ Edition, Tata McGraw-Hill, 2012.

5. David J. Comer, “Digital Logic and State Machine Design”, 3™ Edition, Oxford
University Press, 2002.

6. William I. Fletcher, “An Engineering Approach to Digital Design”, Printice Hall of
India, New Delhi, 1990.

7. William H. Gothmann, “Digital Electronics, An Introduction to Theory and Practice”,
2™ Edition, PHI, 2009.
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Second Year/Second Part

S.N. | Course Code Subject
1 | EG2201EE Microprocessors
2 | EG2203EE Electric Circuit Analysis
3 | EG2201EEX | Electronics Devices and Circuits
4 | EG2202EEX | Basic Programmable Logic Control (PLC)
5 | EG2206EE Electrical Machines I
6 | EG2207EE Electrical Instruments and Measurements
7 | EG2203EX | Repair and Maintenance of Consumer Appliances |
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Microprocessor
EG2201EE
Year: 11 Total: 6 hours /week
Part: 11 Lecture: 3 hours/week
Tutorial: 1 hour/week
Practical: hours/week
Lab: 2 hours/week
Course Description:
This course deals with fundamentals of microprocessor, basic low-level microprocessor
programming, interfacing and introduction to basic programmable devices.

Course Objectives:

After completing this course, the students will be able to:
1. Describe the working principle of a computer
2. Discuss the working principle of microprocessor (8 bit and 16 bit)
3. Explain the process of writing and executing low level language
4. Interface devices with a computer.

Course Contents:

Theory
Unit 1. Introduction to Microprocessor and Microcontroller [9 Hrs.]
1.1. Introduction, evolution and Need of Microprocessor
1.2.  Different Microprocessor Architecture: RISC and CISC
1.3. Introduction to Microcontroller, Microprocessor versus Microcontroller
1.4. Criteria for Choosing a Microcontroller
L.5. Microprocessor based system and bus organization
1.6. Stored program concept and Von Neumann Machine
Unit 2. Basics of 8085 Microprocessor [12 Hrs.]
2.1. Features, internal architecture, pin description, internal registers, ALU and control

unit
2.2. Addressing Modes, Instruction Sets, 8085 interrupts: Software and Hardware
interrupts, Interrupt Priorities, 8259 programmable Interrupt Controller

2.3. Programming with 8085: Data transfer, arithmetic and logical operations
Unit3. Memory & I/0 Interfacing [12 Hrs.]
3.1. Memory device classification and hierarchy, Memory mapping and addressing, 1/O

Mapped I/0O and Memory Mapped I/O
3.2 Parallel Interface
3.2.1. Modes: Simple, Wait, Single Handshaking and Double Handshaking
3.2.2. Introduction to Programmable Peripheral Interface (PPI)
3.3. Serial Interface
3.3.1. Synchronous and Asynchronous Transmission
3.3.2. Serial Interface Standards: RS232
3.3.3. Introduction to USART
3.3.4. Universal Serial Bus (USB)
3.4. Introduction to Direct Memory Access (DMA) and DMA Controller
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Unit 4.
4.1.

Microcontrollers [12 Hrs.]
Introduction, Block diagram of Microcontroller

4.2. Comparison between different types of microcontrollers
4.3. Introduction and comparison to 8051, AVR and PIC microcontrollers families
4.4. Concept of interfacing with keyboards, LEDs, LCDs etc.
4.5. Introduction to Arduino, Raspberry Pi
Practical: [30 Hrs.]
1. Familiarize with 8085 microprocessors and run a program using data transfer
instruction for immediate data transfer and data transfer between registers.
2. Write and execute a program for 8085 microprocessor using data transfer instruction
for data transfer from/to memory and 1/O.
3. Write and execute a program for 8085 microprocessor using arithmetic instruction for
addition
4. Write and execute a program for 8085 microprocessor using arithmetic instruction for
subtraction.
5. Write and execute a program for 8085 microprocessor using logical instruction for
AND, OR, XOR and Complement.
6. Write and execute a program for 8085 microprocessor using logical instruction for
rotation.
7. Write a program to find square of a number using look-up table.
8. Write a logic program to find the factorial of a given number.
9. Write a program to control LEDs connected at output port of 8051 microcontroller
10. Write a program to speed of dc shunt motor
11. Write and execute a program for traffic light control.
Final written exam evaluation scheme
Unit Title Hours Marks Distribution*
1 Introduction to Microprocessor and
. 9 17
Microcontroller
2 Basics of 8085 Microprocessor 12 21
3 Memory & 1/0 Interfacing 12 21
4 Microcontrollers 12 21
Total 45 80

* There could be minor deviation in mark distribution.

References:

1.

2.

Douglas V Hal, ‘Microprocessor and Interfacing, Programming and Hardware® TMH
2006

Liu and Gibson,” Micro computer System 8086/8088 family architecture, programming
and design’ PHI 2nd edition.

K Uma Rao,The 8051 Microcontroller, architecture, programming and applications,
Pearson 2009.

Ramesh S. Gaonkar, “Microprocessor Architecture, Programming and Application
with 8085”, 5th Edition 2002, Prentice Hall
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Electric Circuit Analysis
EG2103EE
Year: 11 Total: 6 hours /week
Part: 11 Lecture: 3 hours/week
Tutorial: 1 hour/week
Practical: hours/week
Lab: 2 hours/week
Course Description:

This course elaborates the electric network theorems and incorporates fundamental concepts

of AC networks along with three phase systems.

Course Objectives:

On the completion of this course, the students will be able to:
1. Explain the basic circuit theorems and their application for analysis of DC networks
2. Describe AC circuits and analysis of AC networks
3. Describe the 3 phase AC systems and their application

Course Contents:

Theory
Unit 1. DC Network Theorems and Circuit Analysis [11 Hrs.]
1.1. Thevenin’s theorem
1.2. Nortorn’s theorem
1.3. Superposition theorem
1.4. Maximum power transfer theorem
1.5. Mesh current method of circuit analysis
1.6. Node voltage method of circuit analysis
Unit 2. AC Fundamentals [24 Hrs.]
2.1. Generation of alternating voltage & currents, equations of alternating voltage &
currents, Sine Wave.
2.2. Terminologies: Frequency, time period, amplitude angular velocity, average value,
rms value, phase &amp; phase differences.
2.3. Average & amp;rms value of different waves
2.4. Representation of alternating quantities vector diagram, Vector diagram of sine

waves of same frequency, addiction & subtraction of two alternating quantities,
different form of vector such as trigonometrically form, polar form, Cartesian form.
Use of ‘J” operator and its significa