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Trade- Technician Power Electronics System
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Code: 616

Unit I: Basics of AC and Electrical Cables, AC&DC Measuring instruments, CRO and Digital
Storage Oscilloscope (15 Questions)

Electrical terms — Electric charge, Voltage, current, Resistance. Frequency, Time Period, RMS, Peak
value,

Electrical Measuring instrument instantaneous Value — Parts of simple meter, specification, symbols.
MC and MI meters classification, characteristics of meter and errors.

Electronics measuring instruments, uses and features, Controls and functions of cathode ray of
Oscilloscope, DSO, Function Generator and LCR meter.

Operate the front panel controls of a digital storage oscilloscope capturing a single shot signal Function
generator using IC8038 — Applications and advantages

Unit Il: Cells and Batteries - Soldering of wires - Switches (15 Questions)

Cells and Batteries - Secondary batteries - Charge and Discharge of battery — Maintenance and
Purpose of efficiency life of cell - use of Hydrometer - type of electrolytes - Series / Parallel connection
of batteries.

Soldering of Wires — Types of soldering guns - temperature and wattages - use of flux and
specifications — Types of switches and specifications.

Unit Ill: Active and Passive components - Power supply circuits — Transistor - Oscillator and
wave shaping circuit (30 Questions)

Active electronic components - Passive components - Resistors Ohm’s Laws - Kirchaffs Law - DC
series circuit - Inductors Components - Capacitors Magnetism — Relays- Time constant for RC circuit-
R.C. Differentiator - R.L.C. Series and parallel circuit — Inductive reactance - Self and Mutual induction
— Behaviours- Q factor - Capacitive Reactance — Impedance - Dielectric constant - Series parallel
connection of capacitors — Induction at High and Lower Frequencies.

Semiconductor — Diodes — Transformer — Rectifiers - Working principle of zener diodes - Regulated
power supply - Integrated circuit voltage regulation - error corrections and amplification — Filter
components and their role in reducing ripple - Varactor diodes specification and applications — Losses
in Transformers.

Transistors and its Classification - their needs - Biasing of Transistors significance a, . - Transistor
power ratings and characteristics - applications as switch and amplifier — Various configurations and
classification of amplifier Voltage gain and loading effects — Distinguish between voltage and power
amplifier - a, § Current gain - concept of dB dBm.

Oscillators: RC Phase Shift Oscillator - Types of Multi vibrators and Study of Circuit Diagrams - Clipper
Circuit - Clamper circuits.



Unit IV: Power Electronic Components - Opto Electronics - OP Amp and Timer applications
(25 Questions)

Construction of FET, JFET, difference with BJT — Purpose of Gate, Drain and source terminals -
voltage/current relations between them and impedance relations between various terminal -
dimmer/fan motor speed regulator using TRIAC and DIAC MOSFET - Working of different Power
electronic components such as SCR, UJT, power MOSFET and IGBT - Characteristics and switching
speed - power ratings.

Working Characteristics and Applications of LED — IR LED — Photodiode - Photo transistor and Optical
sensor - Opto—couplers - Opto Isolator and Laser Diodes.

Operational amplifiers types and their applications — comparators - differentiator Op-Amp -Differential &
Instrumentation Amplifiers — integrator — summing - inverting voltage amplifier - Non-inverting voltage
amplifier.

Unit V: Basic Gates - Combinational circuits - Flip flops - Electronic Circuit Simulator (15
Questions)

Introduction of Digital Electronics: All Logic gates - Difference between analog and digital signals,
Decimal — Octal — Hexadecimal - BCD and ASCII code conversion - Binary Concept of encoder and
decoder Multiplexers - De - multiplexers Latch circuits and applications — Magnitude comparator - Half
adder- Full adder - applications and operations.

Unit VI: Computer Hardware — OS - MS office & Networking - Basic SMD (2, 3, 4, terminal
components) - SMD Soldering & de soldering - PCB Rework (25 Questions)

Basic blocks of a computer - components of desktop and mother board - Computer hardware - Variable
Ports in the computer —MS-office - Windows OS - MS-word - Paint tools in Windows - MS excel - Power
point presentation - Networking — Topologies - protocols (TCP/IP, UPD & FTP) - NIC card - Ether Net
switch - router.

SMD technology: identification of 2,3,4 terminals - components and advantages - various connections
of SMD soldering station - SMD components - advantages of SMD Soldering/de-soldering of SMD
components - identification of PGA packages - soldering/de-soldering of the above PGA components -
identification of crimping tool - cold/continuity check of PCBs identification of lose/dry solders, broken
tracks on printed wiring assemblies — ESD: Static charges, handling of Static sensitive devices, various
standards for ESD.

Introduction of Rework: Repair concepts, Repair of damaged track, Repair of damaged pad and plated
through hole, Repair of solder mask.

Unit VII: Microcontroller (15 Questions)

Introduction of 8051 micro controller - architecture pin details - bus system - Identify the address range
of RAM and ROM - Different variants of 8051 & their resources - Register banks and their functioning-
SFRs & their configuration for different applications- Utilization of on chip resources such as ADC -
Availability of assembly software & compiler for 8051 - Application of microcontroller in domestic
consumer & industries - Differentiate microcontroller with microprocessor - Interfacing of memory to the
microcontroller - Internal hardware resources of microcontroller - I/O Port pin configuration

Unit VIII: Protection Devices & Electrical control Circuits - Digital Panel Meter - 3 Phase Rectifier
(Controlled & Uncontrolled) — Chopper - Power Supplies & SMPS (25 Questions)

Fuses — terminology — types - uses Miniature circuit breaker (MCB) — types - construction- working —
specification ELCB — types and working principle, Types of conductor and its working Fundamentals of
single phase induction motors-types- resistance start- induction run motor, centrifugal switch-capacitor
start, induction run motor — capacitor start, capacitor run motor



Digital panel meter — Seven segment display - decoders and driver ICs (IC 7106 and IC 7107) - LCD:
Working of LCD - Use of DPM to display different voltage and current signals

3 — Phase Rectifier: Control and Uncontrolled High power rectifiers (using SCR, working condition in the
applications) — Difference Between controlled and uncontrolled rectifier

Chopper: Various types of chopper, DC-DC step up and stepdown converter and its applications - ICs
used for converting DC-DC converters.

SMPS — Working Principle - Types and Applications — Different types of power switches and heat sinks
used in power supplies.

Unit IX: Inverter - UPS - Fibre Optic - Solar Inverter and Sensor (20 Questions)

Inverter and its principle — Operation — Protection circuits used in inverter — Battery level - over load -
over charging various fault and rectifications - three Phase inverter circuit - principles and workings-
Uninterruptible Power Supply (UPS) - specifications — types - working load power factor - controlling
circuit - charging circuits - alarm circuits - single phase - three phase UPS circuits - installation.

Introduction to Fibre optic as a transmission media — Properties — testing — losses- encoding of light —
joints - splicing and safety aspects.

Need for renewable energy - sources Basics of photovoltaic cells -SPV system - solar charger controller
— Basics of active and passive transducers

Different types of sensors (RTD, LVDT, Strain gauge, Proximity sensor, Hall sensor, Techo-generator,
optical sensor) - working principle.

Unit X: Electrical Control of AC/DC Machines - AC Drive - DC Drives and Servo Motor -
Electronic Pneumatics - PLC (15 Questions)

AC motor and DC motors — Synchronous speed - slip - rotor frequency - torque speed and starters (3
point and 4 point) — Field flux control and armature current control - brushless of DC motors.

AC Drive 1 phase Inverter 3 phase Inverter Variable frequency drive and microcontroller - switching
timing control — PWM technique and switching devices — PID controller - Tacho- generator / encodes
technical data related to DC drive - Servo mechanism - Servo motor principle - AC-DC brushless servo
motor - control method of servo motor and study of servo driver and types.

Pneumatic power source (measure and storage of compressed air), application of pneumatics in
industries - symbols of different pneumatic - (electro-pneumatic: Compressor, reservoir, pressure
regulating valve, such push button valve, roller lever valves, proximity switches, Air barriers).

PLC: Evaluation control technology of PLCs - advantage - modular architecture of PLC’s - working

principle of PLCs Wiring of field devices to various modules - Interpretation of indications on CPU and
other modules - implementation of relays in timers and counters using PLCs.
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