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Academic Program Description

The academic program description provides a concise summary of the program's key features

and the expected learning outcomes, demonstrating whether the student has made the most of

the available opportunities. It is accompanied by a description of each course within the

program.
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eral Directorate of Vocational Education as
the primary beneficiary of its graduates. It
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curricula to align with the Technical Insti-
tute’s programs, ensuring learning out-
comes match labor market needs. The de-
partment also engages in community ser-
vice and student participation
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1. Program Vision

The Electrical Technologies Department is a beacon of scientific and cultural advance-
ment, preparing specialized and practical cadres to meet local and global needs in power
generation, transmission, and distribution. It aims to graduate skilled and professional
technicians with high scientific, intellectual, and engineering excellence in electrical
technologies. The program keeps pace with technological advancements in educational
curricula, particularly in computer applications, modern electrical technologies, engi-
neering drawing, computer-aided project presentations, and student skill development
in this field.

2. Program Mission

To build a foundation of creative scientific cadres by graduating competent technicians
in advanced electrical technologies. Graduates will be capable of teaching in higher
Institutes, managing scientific laboratories, and working in power distribution stations,
fulfilling societal needs in line with the educational institution’s vision. The depart-
ment’s mission includes preparing responsible technical cadres for the maintenance and
operation of factories and power plants, with academic knowledge and practical skills
In power generation, transmission, and distribution. It fosters their active role in nation-
building through research, field studies, and continuous learning, enhancing national
loyalty and the ability to adapt to international electrical advancements.

3.Acadimic Program Objective

1. Create a suitable academic environment to prepare technical cadres in electrical
technologies, qualified to work efficiently in all departmental labs and work-
shops. Graduates receive a Technical Diploma in Electrical Technologies after
two academic years, including summer training.

2. Equip students with theoretical and practical knowledge in all subjects, including
project work, and the ability to handle modern electrical technologies.

3. Develop their skills in electrical technologies, research modern topics, and pro-
vide foundational knowledge on electrical circuits, power generation, transmis-
sion, distribution, troubleshooting, equipment maintenance, and electrical instal-
lations.

4. Update curricula to align with labor market needs and provide quality commu-
nity services by strengthening ties with private and public sectors.

5. Prepare students to fulfill their roles in the electrical field.

6. Cultivate distinguished student personalities by enhancing cultural and social
awareness, enabling them to contribute effectively to society post-graduation.
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4.Program Accreditataion

none

5.0ther external Influence

The institute maintains strong relations with the General Directorate of VVocational Ed-
ucation, ensuring its programs align with labor market needs. It focuses on curriculum
development, community service, and student engagement.

6.Program Structer

Number of Credit Percent-
Program Structure Courses Hours age Remarks
University Require- 10 18 ) )
ments
Institute Requirements 8 19 - -
Department Require- (18 core + 2 elec-

20 84 - )

ments tive)
Summer Training 1 - - -

Others

Remarks may indicate whether a course is core or elective.
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7.Program Description

Electrical Technologies Department 2024-2025 / 15t Academic Level
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Electrical Technologies Department 2025-2026 / 2 "d Academic Level
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8.Expected Program Learing Outcomes

Knowledge

Cognitive Learning Outcomes:
Aims to develop students' ability to understand theoretical foundations and practical
applications in electrical technologies. Includes:

Remembering:

Identify basic electrical circuit components (e.g., resistors, capacitors, inductors).
Recall standard symbols in electrical diagrams.

Understanding:

Explain the principles of electrical distribution systems and automated control sys-
tems.

Interpret Ohm’s and Kirchhoff’s laws in circuit analysis.
Applying:

Use knowledge to calculate electrical loads in practical designs.
Apply electrical safety standards (e.g., IEC) in laboratory settings.
Analyzing:

Diagnose faults in electrical and mechanical systems.

Analyze the efficiency of renewable energy systems (solar, wind).
Evaluating:

Assess the quality of electrical designs and circuits based on efficiency and sustain-
ability standards.

Evaluate risks in electrical projects and propose preventive solutions.

Creating:

Design electrical control circuits for industrial projects.

Develop models for smart, energy-efficient lighting systems.

In summary, cognitive learning outcomes aim to develop students’ ability to:

« Al. Understand the scientific foundations of electrical circuits, electromag-
netics, and distribution/control systems.

o A2. Master computational concepts (e.g., load calculations, energy loss,
safety factors).

« A3. Translate theories into engineering solutions (e.g., lighting system de-
sign, motor efficiency optimization).

o A4. Apply knowledge in maintenance and fault diagnosis (e.g., transformer
failures, insulation breakdown).

 A5. Evaluate the performance of existing systems (e.g., power plant effi-
ciency, distribution network quality).

« A6. Develop innovative solutions integrating renewable energy and smart
control systems (1oT).

o A7. Adhere to sustainability and safety standards (energy-efficient designs,
IEEE regulations).

« A8. Address sector-specific challenges in Irag (e.g., power outages, energy
waste).




Skills

Skill-Based Learning Outcomes:

Definition: What learners are expected to be able to do after completing the learn-
ing process.

Skills: Abilities acquired through training and practice.
Learner: An individual acquiring new knowledge or skills.
Examples of Skill-Based Learning Outcomes:
Practical Skills:

Install and maintain electrical distribution panels.
Program PLC control systems.

Install residential solar power systems.

Intellectual Skills:

Troubleshoot power outage issues.

Analyze energy consumption data.

Design solutions to reduce power loss in networks.
Communication Skills:

Prepare technical reports on equipment maintenance.
Explain electrical schematics to engineering teams.
Negotiate with suppliers.

How to Achieve Skill-Based Outcomes:

Practical Training: Hands-on practice in department labs and maintenance work-
shops.

Field Projects: Collaboration with local electricity companies.

Realistic Simulations: Training on diagnosing and solving real-world faults.
Repetition: Repeated practice to master skills.

Feedback: Receive performance evaluations from instructors/trainers.
Challenges: Tackle new problems and innovate solutions.

Self-Learning: Continuously develop skills through study and research.
Objectives of Skill-Based Outcomes:

B1. Enhance Learning: Helps learners focus on specific, actionable goals.
B2. Improve Performance: Enables efficient and effective task execution.
B3. Increase Employability: Equips graduates with industry-demanded skills.
B4. Personal Development: Builds confidence and self-improvement.

Values

Expected Value-Based Learning Outcomes:

Define the ethical, professional, and social responsibilities learners should acquire.

Expected Outcomes Domain

- Adhere to global quality standards in project execution. Knowledge




- Understand Iraqi electrical energy regulations.

- Apply sustainability principles in electrical system design.  Skills

- Use technology to serve society.

- Maintain integrity when handling client equipment. Attitudes
- Prioritize team and community safety.

- Collaborate in multidisciplinary teams.

Professional Roles for Graduates:

Industrial Control Technician: Operate and maintain automation systems in fac-
tories.
Power Plant Operator: Manage electrical distribution stations.

Renewable Energy Technician: Install and operate solar/hybrid systems.

Program Development Notes:

Continuous Updates: Integrate advancements in Al and 1oT.

Partnerships: Collaborate with the Ministry of Electricity and private sector to
align with labor market needs.

Quality Assurance: Annual program evaluation based on graduate performance

metrics.

Importance of Value-Based Outcomes:

C1. Prepare graduates to enhance Iraq’s energy sector efficiency.
C2. Instill professional ethics in industrial workplaces.
C3. Contribute to solving electricity crises with national responsibility.

C4. Foster precision, discipline, and craftsmanship (embed professional ethics).




Teaching and Learning Strategies

The department applies a variety of teaching and learning methods to en-
sure the achievement of cognitive, skill-based, and value-based learning
outcomes, with a strong focus on practical application and keeping pace
with technological advancements.
1. Traditional Lectures
e Objective: To present scientific fundamentals and theoretical
concepts.
o Implementation:
o Using PowerPoint presentations with illustrative diagrams of
electrical circuits.
o Discussing real-life case studies (e.g., distribution network
faults in Mosul).
2. Hands-on Training
o Objective: To apply theoretical knowledge in simulated or real envi-
ronments.
e Implementation:
o Workshops: Installing electrical distribution panels, motor
winding.
o Laboratories: Experiments on control systems (PLC) and solar
energy systems.
o Field Training: Visits to power generation plants or local elec-
tricity companies.
3. Project-Based Learning (PBL)
e Objective: To develop problem-solving and teamwork skills.
e Implementation:
o Designing a smart lighting project for a miniature city.
o Building an energy consumption monitoring system using
Arduino.
4. Collaborative Learning
o Objective: To promote teamwork and knowledge sharing.
e Implementation:
o Dividing students into teams to complete complex tasks (e.g.,
analyzing electricity consumption data for a factory).
o Group discussions on challenges facing the electrical sector in

Iraq.




5. E-Learning

Objective: To support self-directed learning and integrate technol-
ogy into education.
Implementation:
o Using platforms such as Google Classroom to share recorded
lectures.
o Utilizing electrical simulation programs (e.g., MATLAB Sim-
ulink).

6. Case Studies

Objective: To connect academic learning with real-world
applications.
7. Gamification
Objective: To make learning more engaging and interactive.
Implementation:
o Organizing competitions for circuit design using programs
such as Proteus.
o Using simulation games to manage virtual power generation
plants.
8. Instant Feedback
Objective: To enhance performance throughout the learning pro-
cess.
Implementation:
o Employing student response systems (Clickers) during lectures.
o Providing real-time assessment of students’ performance dur-
ing laboratory experiments.
9. Field Visits
Objective: To strengthen students’ connection with the labor market.
Implementation:
o Visiting major power generation and distribution stations in
Nineveh.
o Building partnerships with companies such as the Nineveh
Electricity Distribution Company.
10. Self-Directed Learning
Objective: To encourage students to explore, research, and innovate
independently.

Implementation:
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o Conducting individual graduation projects (e.g., designing an
electrical fault protection alarm system).
o Enrolling in online courses (e.g., Smart Grid systems).
The department maintains a balance between traditional and modern
teaching methods to ensure:
e A deep understanding of theoretical concepts.
o Mastery of technical and practical skills.
o Development of innovation and adaptability to the evolving labor
market.
Note: These teaching and learning methods are updated annually
based on graduate performance evaluations and technological ad-

vancements.

10. Assessment Methods

The department implements an integrated assessment system that encom-
passes theoretical, practical, and behavioral dimensions, focusing on meas-
uring learning outcomes in accordance with both national and international
quality standards.

1. Theoretical Assessments
A. Written Exams
o Objective: To measure students’ theoretical understanding of
fundamental concepts.
e Formats:
o Quizzes: Focused on specific units (e.g., Kirchhoff's Laws).
o Midterm and Final Exams.

o Varied question types: Multiple choice, true/false, and prob-
lem-solving questions.

B. Research Reports

e Objective: To assess students’ research and analytical abilities.

- 11 4adall .




e Implementation:

o Reports on advanced topics (e.g., efficiency of renewable en-
ergy systems).

o Comparative analyses of modern electrical technologies.

2. Practical Assessments
A. Laboratory Exams

e Objective: To evaluate students’ technical proficiency in laboratory
work.

o Examples:
o Assembling and operating an electrical control circuit.

o Diagnosing faults in a distribution panel using measuring in-
struments.

B. Project Assessments
e Objective: To assess creativity and practical application skills.
o Criteria:
o Design quality (e.g., smart lighting system project).
o Performance efficiency (e.g., simulation of a distribution
network).
C. Portfolio
e Objective: To document skill development over time.
o Contents:
o Laboratory reports.
o Certificates from specialized courses (e.g., PLC, Solar Energy).

3. Oral and Presentation Assessments

A. Presentations
e Objective: To evaluate communication and presentation skills.
e Implementation:

o Presenting the graduation project before a specialized com-
mittee.

o Discussing solutions to real-world electrical engineering prob-
lems.

B. Group Discussions
o Objective: To measure critical thinking and teamwork abilities.
o Examples:
o Debating the feasibility of solar energy use in remote areas.

- 12 daiall .




4. Continuous (Formative) Assessments
A. Assignments
e Objective: To monitor students’ weekly progress.
o Types:
o Solving calculation problems (e.g., motor load analysis).
o Analyzing data from laboratory experiments.
B. Instant Feedback
e Objective: To correct errors immediately during the learning process.
e Tools:

o Monitoring and evaluating students’ performance during lab
experiments.

5. External Assessments
A. Internship Evaluation
o Objective: To assess students’ performance in real work
environments.
e Criteria:

o Supervisor's report from the host company (e.g., Nineveh Elec-
tricity Distribution Company).

o Evaluation of acquired skills (maintenance, project
management).
B. Certification Exams
o Objective: To ensure students’ skills align with international
standards.

e Examples:
o PLC certification exams (e.g., Siemens PLC).
o Accredited courses in renewable energy systems.

6. Behavioral and Ethical Assessments
A. Participation Grading
e Objective: To measure students’ discipline and teamwork.
e Indicators:
o Attendance and engagement in lectures.
o Contribution to group activities.

- 13 daiall .




B. Professional Ethics Evaluation

» Objective: To ensure students’ adherence to safety and integrity

standards.
e Tools:

o Observing students’ conduct in laboratories (e.g., compliance

with safety procedures).

o Evaluating punctuality and commitment to project deadlines.

Conclusion

The department combines traditional and modern assessment approaches

to ensure:

o Comprehensive evaluation of knowledge, skills, and values.

e Fairness and transparency through clear assessment criteria.

e Motivation for students’ continuous improvement.

Note: Assessment tools are updated annually based on:

e Student feedback.

e Labor market developments.

e Curriculum advancements.

11. Academic Staff

The department’s academic staff includes full-time faculty

members as well as internal and external lecturers. The table below sum-

marizes their academic ranks, areas of specialization, and distribution ac-

cording to employment type.

Number of Staff Mem- | Specific Re— Specialization Academic
bers quirements/ Rank
Skills
(if any)
Adjunct- | Tenured Specific General
Faculty Faculty
0 None | Professor

_— 14 dadal)




3 Assistant
Professor

2 Lecturer

10 Assistant
Lecturer

12. Professional Development

Orientation for New Faculty Members

Faculty development is a key pillar in ensuring the quality of teaching and re-
search within the department. This is achieved through structured programs that
include the following components:

A. Orientation Program

Objective: To facilitate the integration of new faculty members into the aca-
demic environment and enhance their teaching and research competencies.
Program Content:

« Introduction to departmental policies and academic regulations.

. Explanation of student assessment mechanisms and quality assurance sys-
tems.

« Overview of departmental facilities (laboratories, workshops, and li-
brary).

B. Core Training Courses

Examples Type of Course

- Courses on renewable energy systems or indus-

trial automation (PLC). Field-Specific
- Workshops on simulation software (e.g., Training
MATLAB).

—_— 15 daiall




-Active learning strategies.

-Curriculum design based on the Outcomes-Based Teaching and
Education (OBE) model. Learning
-Use of educational technology (e.g., blended

learning).

-How to write a research paper according to Scopus
or IEEE standards. Scientific
-Selecting appropriate journals and avoiding preda- Publishing
tory publications.

Professional Development for Faculty Members

Objective: To keep pace with technological and pedagogical advancements.
A. Advanced Specialized Training

« Certified courses in Smart Grid systems or industrial automation (Industry
4.0).

« Training in engineering data analysis.
B. Research and Publication Skills Development
« Workshops on:
o Writing literature reviews.
o Using reference management tools (e.g., Mendeley).
« Training on:
o Reviewing academic papers.
o Managing research projects and writing proposals.
C. Pedagogical Development
« Training programs on:
o Designing achievement tests aligned with Bloom’s Taxonomy.

o Managing large classes and promoting interactive learning.

_— 16 daial) —_—




D. Participation in Conferences and Workshops
« Faculty members are encouraged to:
o Attend international conferences (e.g., IEEE Conferences).

o Present research papers or conduct workshops in their field of ex-
pertise.

Implementation and Monitoring Mechanisms

« Schedule: Training sessions are conducted each semester (at least twice
per year).

. Evaluation:
o Measuring training impact through participant satisfaction surveys.

o Monitoring skill application in teaching and research (e.g., increase
in published papers).

. Partnerships: Collaboration with international universities and training
centers.

This approach ensures:

« Enhanced competencies of faculty members.

« Improved educational and research outcomes.

« Alignment with global advancements in electrical engineering

technologies.

_— 17 dadall —_—




12. Admission Criteria

Department: Electrical Technologies

Institute: Technical Institute — Mosul

Based on: Regulations of the Iragi Ministry of Higher Education and Scientific
Research

1. Acceptable Qualifications
« High School Graduates (Scientific Stream).
« Vocational School Graduates: Graduates from vocational programs in
electrical or electronic specializations are eligible to apply.

2. Required Grade/Score
A. Central Admission (Governmental Placement)
« The competitive grade is determined annually according to the Ministry’s
policy and available seats.
« Inrecent years, the required grade for morning study admission ranged
between 50% — 65%.
B. Parallel Admission (Self-Financed / Private)
« Students may be admitted with lower grades, subject to additional tuition
fees.

3. Tests and Interviews (if applicable)
« Ability tests or personal interviews may be conducted to assess:
o Fundamentals of Mathematics and Physics.
o Basic technical skills (e.g., understanding simple electrical cir-
cuits).

4. Required Documents
« Original high school certificate.
« High school transcript.
« Original residence card.
« Personal photographs.
« Online application form (via the Central Admission Portal).

5. Application Procedure
« Fill out the online application form via the Central Admission Portal.
« Select the Electrical Technologies Department as the first or second
choice.
« Wait for the final admission results to be announced.
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Key Sources of Information About the Program
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The department relies on a variety of scientific and practical sources to
ensure curriculum updates and alignment with technological advance-
ments, including:

1.Core Textbooks and References

Field / Area Key Books and References Authors/ Sources

Electrical William Hayt, Jack

Engineering Circuit Analysis wus-

Circuits Kemmerly
Fundamentals of Electric Circuits wus- Ch:/rl L‘ﬁh’z\l/s)(sa;d(:it
i Electric Machinery ous-
Electr_lcal Y - Stephen J. Chapman
Machines Fundamentals
Control ; ; . .
Systems Modern Control Engineering wus” Katsuhiko Ogata
Renawable Renewable and Efficient Electric ous™- Gilbert M. Masters
Energy Power Systems '
Electronics Microelectronic Circuits wus- Adel S. Sedra, Kenneth

C. Smith

2. Electronic Platforms and Scientific Journals

« |IEEE Xplore: To follow the latest research in electrical engineering.
o ScienceDirect: To access articles on energy systems and control.
e Google Scholar: To search for free references in the technical field.
e Accredited Websites:
o lragi Ministry of Higher Education and Scientific Research official
site for curricula.
o Coursera platform for courses on PLC and solar energy.

3. Software and Interactive Materials
Simulation Software:
e MATLAB/Simulink: For analyzing electrical systems.

« ETAP: For simulating electrical distribution networks.
e Proteus: For simulating electronic circuits.
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4. Educational YouTube Channels

o ElectroBOOM: Explains electrical concepts interactively.

e The Engineering Mindset: Covers fundamentals of electrical engineering.

e Department’s Official YouTube Channel: Publishes video lectures by de-
partmental faculty.

5. Documents and International Standards

o |EEE Standards: Related to electrical systems and safety.

o NEC (National Electrical Code): For electrical installation design.

e lragi Ministry of Electricity Documents: Guidelines for local network de-
sign.

6. Local (Iraqi) Sources
e Ministry of Higher Education Curricula: Specified for technical insti-
tutes.
e Research from University of Mosul: Related to energy and distribution
projects.

e Reports from Nineveh Electricity Distribution Company: Insight into
field problems and solutions.

7. Practical Sources (Workshops and Department Laboratories)
o Equipment Manuals: For devices such as PLCs (Siemens, Allen Bradley).

e Student Project Models: As inspiration and practical problem-solving ref-
erences.

How to Utilize These Sources

For Students:

o Refer to core textbooks during lectures.
o Use simulation software to apply theoretical concepts in practice.

For Faculty Members:

o Update lectures annually according to the latest IEEE research.
e Integrate case studies from local contexts (e.g., power outage issues in

Mosul).
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The diversity of sources—from classical to digital—constitutes a major strength of
the program, ensuring:

e Reliability of information.
o Alignment with global developments.
e Connection of students with both local and international labor markets.

14. Program Development Plan

This plan aims to develop the academic program to meet labor market requirements

and technological advancements, focusing on three main axes:

1. Curriculum Update

Objective: Align the educational content with local and global market needs.
Proposed Actions:

o Annual review of curricula in collaboration with:
o Industry experts (e.g., electricity companies, renewable energy
firms).
o Alumni, to assess the relevance of courses to the labor market.
« Introducing new courses, such as:
o Atrtificial Intelligence in Electrical Networks (Smart Grid).
o Industrial Automation (Industry 4.0) and Internet of Things (loT) ap-
plications.
o Renewable Energy Project Management.
« Reducing reliance on abstract theory and increasing practical applications by
40%.
o Adopting international standards such as IEEE for electrical subjects.
o Including professional certifications (e.g., PLC, Solar Energy).

Success Indicators:

e Higher graduate employment rate in their field of specialization.
« Positive feedback from students and employers.

2. Development of Educational Laboratories

Objective: Provide an advanced learning environment resembling real workplace
conditions.

Proposed Actions:

« Updating laboratory equipment, including:
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o Advanced PLC devices (Siemens, Allen Bradley).
o Electrical network simulation systems (ETAP, MATLAB Simulink).
o Solar and wind energy equipment.
o Establishing specialized laboratories, such as:
o Al in Electrical Systems Laboratory.
o Industrial Electrical Maintenance Laboratory.
« Training teaching and technical staff on modern equipment usage.
« Connecting laboratories with local companies for practical training (e.g., Ni-
neveh Electricity Distribution Company).

Success Indicators:

e Increased student competence in handling modern technologies.
« Attraction of companies for collaboration in research and development.

3. Development of Field Training (Practical Training)

Objective: Connect students with real-world practices in the electricity sector.
Proposed Actions:

« Strengthen partnerships with public and private sectors, such as:
o Ministry of Electricity (training at generation and distribution sta-
tions).
o Renewable energy companies (training on solar energy systems).
« Require students to complete 200 hours of field training before graduation.
o Organize field visits to modern electricity plants.
« Involve engineers from the industrial sector to conduct workshops.

Success Indicators:

o Improved graduate ability to handle field problems.
e Increased employment opportunities for students in partner companies.

Proposed Development Timeline

\ Axis H Actions H Responsible PartyH Timeline \

Curriculum Update Review curricula with ex- Cl_Jrrlcqum Com- Annually
perts mittee

Laboratory Devel- . Institute Admin-  |Within 2
Purchase new equipment . .~ .

opment istration years

Field Training Sign agreements with Training Depart- Ongoing
companies ment

Expected Challenges and Solutions

| Challenge [ Proposed Solution |

Limited funding SAep():E[);)r/ for funding projects from the Ministry or private
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Weak industrial collabora-||{Conduct regular meetings with company representa-
tion tives.

Shortage of training staff |Send faculty members to external training programs.
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1 Number system \ 1.1 analogue versus digital \ 1.2 Js

Introduction to number system \ 1.3 decimal

number system \ 1.4 Binary number system \ 1.4.1

Advantages \ 1.5 Octal number system \ 1.6

Hexadecimal number system \ 1.7 Number system

—some common terms \1.7.1 Binary number

system \ 1.7.2 decimal number system \ 1.7.3 Octal
number system 1.7.4 Hexadecimal

2 Binary codes \ 2.1 Binary coded decimal \ 2.1.1 S
BCD — To — Binary conversion \ 2.1.2 Binary — To -
BCD conversion \ 2.1.3 Higher — density BCD
encoding \ 2.1.4 Packed and unpacked BCD number
\ 2.2 Excess-3 code \ 2.3 Gray code \ 2.3.1 Binary -
Gray code conversion \ 2.3.2 Gray code - Binary
conversion \ 2.3.3 Gray code

3 Digital Arithmetic \ 3.1Basic rules of Binary Ot
addition and subtraction \ 3.2 Addition OF Larger —
bit Binary numbers \ 3.2.1 Addition using the 2’s
complement method \ 3.3 subtraction of Larger —
bit Binary numbers \ 3.3.1 subtraction using 2’s
complement Arithmetic \ 3.4 BCD addition and
subtraction in excess-3 code \ 3.4.1 Addition \ 3.4.2
Subtraction \ 3.5 Binary multiplication \ 3.5.1
Repeated left-shift and add algorithm \ 3.5.2
Repeated add and right- shift algorithm \ 3.6 Binary
division \ 3.6.1 Repeated right- shift and subtract
algorithm

4 Logic Gates and related devices \ 4.1 Position and &)
negative Logic \ 4.2 Truth table \ 4.3 Logic Gates \
4.3.1 OR Gate \ 4.3.2 AND Gate \ 4.3.3 NOT Gate \
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4.3.4 EXCLUSIVE- OR Gate \ 4.3.5 NAND Gate \ 4.3.6
NOR Gate \ 4.3.7 EXCLUSIVE-NOR Gate \4.3.8
INHIBIT Gate \ 4.4 Universal Gate

5 Logic families \ 5.1 Logic families — Significance
and types \ 5.1.1 Significance \ 5.1.2 types of Logic
family \ 5.2 Characteristic Parameters 1 \ 5.3
Transistor Transistor Logic (TTL)

6 Boolean Algebra and simplification Techniques \
6.1 Introduction to Boolean Algebra 189\ 6.1.1
Variables, Literals and terms in Boolean Expressions
\ 6.1.2 Equivalent and complement of Boolean
Expressions \ 6.1.3 Dual of a Boolean Expressions \
6.2 Postulates of Boolean Algebra \ 6.3 Theorems of
Boolean Algebra

Jbu‘

7 Arithmetic circuits \ 7.1 Combinational circuits \
7.2 Implementing Combinational Logic\ 7.3
Arithmetic circuits — Basic Building blocks \ 7.3.1
Half-Adder \ 7.3.2 Full Adder \ 7.3.3 Half —
Subtractor \ 7.3.4 Full Subtractor \ 7.3.5 Controlled
Inverter \ 7.4 Adder — Subtractor 2

8- Multiplexers and Demultiplexers / 8.1
Multiplexer / 8.1.1 Inside the Multiplexer/ 801.2
Implementing Boolean Functions with Multiplexer/
8.1.3 Multiplexers for parallel — to — Serial Data
Conversion / 8.1.4 Cascading Multiplexer Circuits
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Flop

ol

10.7.1 J-K Flip-Flop as D Flip-Flop/ 10.7.2 D Latch /
10.8 Synchronous and Asynchronous Inputs / 10.9
Flip-Flop Timing Parameters

Sas o

12- Counters and Registers / 11.1 Ripple

(Asynchronous ) Counter / 11.1.1 propagation Delay

in Ripple Counters/ 11.2 Synchronous Counter /

11.3 Modulus of a Counter / 11.4 Binary Ripple

Counter- Operational Basics / 11.4.1 Binary Ripple

Counters with a Modulus of Lass than 2N / 11.4.2
Ripple Counters in IC form

s gl

13- Counter s and Registers Syncgronous (or
parallel) Counters / 11.6 UP/DOWN Counter /11.7

s &)
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Decade and BCD Counters /11.8 presettable
Counters

14- Data Conversion Circuits- D/A and A/D Se wl)
Converters / 12.1 Digital — to —Analogue Converters
/ 12.1.1 Simple Resistve Divider Network for D/A
Conversion /12.1.2 Binary Ladder NETWORK for
D/A Conversion /12.2 D/A Converter Specifications
/12.2.1 Resolution/ 12.2.2 Accuracy /12.2.3
Conversion Speed or Settling Time /12.2.4 Dynamic
Range
15-Data Conversion Circuits — D/A and A/D JEPWEY
ConverterS TYPES OF A/D Converter /12.3.1
Multiplying D/A Converters/ 12.3.2 Bippolar —
Output D/A Converters/12.3.3 Companding D/A
Converters TYPES OF A/D Converter
ddasd) 1,4l
A yiall Jualds &*w‘i\
Introdution to Digital Electonics Lab — nomenclature of digital Jds¥
ICS. Specification . study of the data sheet . concept of vce
and ground . Verification of the truth tables of logic gates
using TTLICS
Implementation of the given Boolean function using logic in i
both sop and pos forms.
Verification of state tables of RS. JK.T and D flip —flops A A
using NAND & nor gates
Implementation and verification of decoder / de- multiplexer &I
and encoder using logic gates.
Implementation OF 4XI multiplexer using logic gates. ualdd)
Implementation of 4-bit parallel adder using 7483 IC )
Design and verify the 4-bit stnchronous counter. )
Design and verify the 4-bit astnchronous counter. Crall)
To Design and verify operation of half adder and full adder. )
To Design and verify operation of half subtractor i)
To Design and verify operation of magnitude comparator. e gaal)
To study and verify NAND as auniversal gate. s A
To Design and implement de multiplexer . e i)
To realiz Basic gates (AND,OR,NOR) fron Universal gates e ) A
(NAND)
Design adder , subtractor circuit using a 4- bit adder IC. e ualdd)
SA i 11
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344 410
week Theoretical syllabus
1st Regenerating fully controlled inverters, examples, DC motor speed
control.
2nd Three phase inverters, output voltage waveform with , triggering
pulses and equations.
3th Thyristor protection from the high rate sdof change in current and

voltage, protection from transient change in source voltage, fully pro-
tection circuit from all possible due to current and voltage.

4th DC to AC inverter methods of forcing the thyristor to get off.

5th Parallel and series inverter, single and three phase , control methods
in charging frequency and voltage , output waveforms.

6th Inverter applications , emergency power supply, single phase DC
moter speed control.

7th Three phase motor control by using a constant ratio of variation fre-
quency and voltage.

gth Choppers DC to DC inverter frequency constant line constant.

gth Types of choppers , DC motor speed cntrol.

10t AC to AC inverter, single phase voltage regulator, three phase voltage
regulator.

11t General applications on single and three phase induction motor
speed control due to the change in stator voltage, using the closed
loop feedback circuit to control the slippery rings of AC motor.

12t Cyclic inverter, AC to DC cyclic inverter, DC to AC cyclic inverter.

13th AC to AC cyclic inverter control block diagram.

14th Using amplitude modulation for speed control.

15t Using bipolar transistor for AC motor speed contro.

8yull) g ASTN dhand! 13 4L

week Practical syllabus

1 Fully controlled full wave rectifier with resistance and in-
ductance load.

2nd DC motor speed controlled due to chage in armuture volt-
age.
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3th

Triggering circui for AC and DC current by suing resistance
and capacitance.

4th Half ontrolled three phase full wave rectifier with induct-
ance load, (resistnce + inductance).

5th Full controlled three phase full wave retifier with induct-
ance load (R+L).

6t Examination

7t Diac Triac characteristics.

gth Single phase parallel and series DC to AC inverter (inverter).

gth Single phase induction motor speed control due to the
change in frequency.

10* | Inverter for DC to DC (chopper)

11* | Single phase inverter from AC to AC (voltage regulater).

12 | Induction motor speed control due to the change in stator
voltage.

13 | Study of width pulse modulation circuit by using opera-
tional amplifier as comparators.

14" | Slipper rings induction motor speed controlled by suing sec-
tion of rotary element circuit.

15 | Single phase inverter from DC to AC using power transis-

tor.
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week Theoretical syllabus
1st Power electronic,electronic components which used in high power
control(power diodes, thyristor and power transistors) pevison of
single phase rectifier circuits by using diodes).
2nd Three phase rectifier circuits by suing diodes, output voltage , wave-
form, diode current waveform, output voltage equation in case of re-
sistance load.
3th Using the transistor as switch, regions of operation, transistor as a
switch (cut off and saturation)
4th Power transistor in (off) and (on) state, improvement of (off) and
(On) time by suing speed up capacitance, practical problems.
5th Unipolar junction transistor, construction, theoretical operation, us-
ing the transistor as relaxation oscillator practical example.
6th Operational amplifier, description of operational amplifier (OP-AMP)
as sperate components. Zero crossing detector, comparator.
7th The use of OP-AMP as astable multivibrator and monostable multivi-
brator, photo conduction cells, photo diodes.
gth Light —Emitting diodes (LED), photo transistor, the use of optical
comparator in power Electronic circuits.
gth Thyristor, construction, characteristic, curves for a thyristor, thyristor
conduction in forward biasing, thyristor family, thyristor representa-
tion as a double transistor circuit.
10t Thyristor conduction methods, conduction throw the gate, minimum
gate current causing conduction, conduction time, conduction due to
high forward voltage rectifier (dv/dt)
11t DIAC, TRIAC characteristics, practical applications, thyristor triggering
methods, triggering on DC and AC, current pulse triggering types.
12t Thyristor triggering circuits, DC and AC triggering circuits.
13t Pulse current triggering circuits, relaxation oscillator, zero crossing

detector, comparator with a stable and monostable multivibrators
(OP-AMP and timers)
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14t Thyristor general application introductory, AC to DC inverter DC to AC
invertor, DC to DC inverter, AC to AC inverter, phase controlled half-
wave rectifier with resistive and inductive load. Output current and
voltage waveform, output voltage equations.
15th Half controlled fullwave rectifier fully controlled, resistive and induc-
tive load. Generated waveforms, output voltage equations for free
wheeling diode.
dolandt 13 Al — LN Ay
week Practical syllabus
1t Power electronic lab, be familiar with various electronic in-
strument and equipment.
2nd Single phase rectifier with resistance load , induvive load
with and without free wheeling diode.
3th Bridge rectifier with and without filter and zener diode.
4th Three phase rectifier with center tap transformer.
5th Using the transistor as a switch, measuring the minimum
value of base current switch changing the transistor to sat-
uration state, measuring of cut off and saturation time,
using speed up capacitor to improve the ON time.
6t Using Unipolar junction transistor as relaxation oscillator to
investigate timing and synchronizing.
7t Inverting and noninverting operational amplifier.
gth Operational amplifier applications in power eclectronic
field, astable multivibrator, zero crossing detector.
gth Using operational amplifier as comparator with sine wave
and saw tooth wave.
10t | Examination
11 | Thyristor characteristic , gate charcteristic measurement
(triggering minimum current and voltage)
12t | Conduction and triggering angles measurement by suing
triggering Dc source.
13t | Mosfet characteristics, measurement current and voltage.
14 | Half controlled single phase rectifier with resistance and in-
ductance load by using speed wheel diode.
15 | Half controlled full wave rectifier with resistance and in-
ductance load.
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4ol 8 s alii il el L1
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