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1. Fundamentals of Electronics Engineering

11

1.2
1.3
14

Basic Electronics: Components (resistors, capacitors, inductors), their functions, and
circuit analysis

Digital Electronics: Logic gates, flip-flops, counters, and basic digital circuits
Analog Electronics: Amplifiers, oscillators, and signal processing

Microcontrollers and Microprocessors: Architecture, interfacing, and programming
basics

2. Semiconductor Devices and Circuits

2.1

2.2

2.3

Semiconductors: Properties and types (n-type, p-type), diode (tunnel, varactor, zener,
rectifier, photo) physics, and applications

Transistors: Bipolar Junction Transistors (BJTs), Field-Effect Transistors (JFETs,
MOSFET. CMOS), characteristics, and applications

Thyristor, opto-electronics devices, display devices, rectifiers

3. Electrical Engineering Concepts

3.1
3.2
3.3
3.4

Circuit Theory: Ohm's law, Kirchhoff's laws, AC/DC circuits

Electrical Machines: Transformers, generators, motors, and their operations
Power Systems: Generation, transmission, distribution, and power system analysis
Power Electronics: Converters, inverters, and power supplies

4. Operational Amplifier and Oscillator

4.1

4.2

Operational Amplifiers Principles, configurations (inverting, non-inverting), and
applications, virtual ground concept, inverting amplifier, non-inverting amplifier,
integrator, differentiator, summing amplifier and their applications, positive and
negative feedback

Concept of stability, oscillator, waveform generator using op-amp for square wave,
triangular wave, phase shift oscillator and Wien bridge oscillator for sinusoidal
waveform.

5. Memory

5.1

Memory Write ability and Storage Permanence, Common Memory Types, Read Only
Memory (ROM), Read-Write Memory (RAM), Types of RAM, Composing Memory,
Memory Hierarchy and Cache, Cache Operation, Cache Mapping Techniques: Cache
Replacement Policy, Cache Write Techniques, Basic DRAM, Synchronous DRAM
(SDRAM), Memory Management Unit (MMU)
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Instrumentation and Control Systems:

6.1 Measurement Techniques: Sensors, transducers, and instrumentation

6.2  Control Systems: Open-loop and closed-loop control systems, PID controllers
6.3 Industrial Automation: PLCs, SCADA systems, and process control

Communication Systems

7.1  Analog and Digital Communication: Modulation techniques, signal processing, and
communication protocols

7.2 Networking Basics: Understanding of networking fundamentals and communication
protocols

Microcontrollers and Microprocessors

8.1  Microcontroller Basics: Microprocessor versus Microcontroller, selecting a
Microcontroller, 8051 Architecture, 8051 instruction sets, and interfacing

8.2  Microprocessor Fundamentals: Basics of CPU, and I/O operations

8.3  Timers in 8051, Interrupt Programming, 8051 Serial Port Programming, C
programming in 8051

Power Distribution and Utilization and Emerging Technologies

9.1  Distribution Systems: Types of distribution systems, protection, and fault analysis

9.2  Energy Efficiency: Load management, power quality, and energy conservation
practices

9.3  Renewable Energy Systems: Basics of solar, wind, and other renewable sources

94 Smart Grids: Concepts and technologies related to smart grid systems

Regulations and Safety Standards
10.1 Electrical Safety Standards: Safety protocols, standards, and practices
10.2 Regulations: Local and international regulations affecting the power sector
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