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Power electronic, electronic
componts which used in high
power control (power diodes,
thyristor and power
transistors) pevison of single-
phase rectifier circuits by using
diodes.

Three phase rectifier circuits
by using diodes, output voltage
waveform,  diode  current

waveform, output voltage




equation in case of resistance

lode.

Using the transistor as switch,
regions of operation, transistor
as a switch(cut off and

saturation).

Power transistor in (off)and
(on) state, improvement of (off)
and (on) time by using speed up
capacitance, practical

problems.

Uniplolor junction transistor,
construction, theoretical
operation, using the transistor

as relaxation oscillator

practical example.

operational amplifier,

description of operational

amplifier (op-amp) as asparate
components, zero detector,

comparator.

The use of op-amp as actable
multivibrator and a
monostable multivibrator,

photo conduction cells, photo

diodes.

Light — emitting diodes (LED),
photo transistors, the use of
optical comparator in power

electronic circuits.

Thyristor, construction,




characteristic, curves for a
thyristor, thyristor conduction
in forward biasing, thyristor
family, thyristor representation

as a double transistor circuit.

Thyristor conduction methods,
conduction throw the gate
minimum gate current causing
conduction, conduction time,
conduction due to high forward

voltage rectifier (dv/dt)

DIAC, TRIAC characteristics,
practical applications,
thyristor, triggering methods,
triggering on DC and AC

current, pulse triggering types

thyristor triggering circuit, DC

and AC triggering circuits.

Pulse current triggering circuit,
relaxation  oscillator, zero
detector, comparator with a
stable and monostable

multivibrators (operational

amplifiers and timer).

Thyristor general application
introductory, AC to DC
inverter DC to AC inverter, DC
to DC inverter, AC to AC
inverter, phase controlled
halfwave rectifier with

resistance and indctormce load




output current and voltage
waveform , output voltage

equations

Half

rectifier

full

controlled,

controller wave
fully
resistance and inductance load
, generated wave forms, output
voltage equation for free

wheeling diode.

a il

. -

asadiall

Regenerating fully controlled
inverters, examples, DC motor

speed control.

e da )
psiall

(6 ) g )
aSaial)
Jalsl)

Three face inverters, out put
voltage wave form with,
and

triggering pulses

equations.

e il
sl

6 0w 1)

gkl

Thyristor protection from the
high-rate change in current
and voltage, protection from
the transient change in source
voltage, fully protection circuit
from all possible faults due to

current and voltage.

DC to AC inverters methods of
forcing the thyristor to get off.

Parallel and series inverter,
single and three phase, control
methods in charging frequency
and voltage,

output wave




Inverter application,
emergency power supply, single

phase DC motor speed control.

Three phase motor control by
using a constant ratio of
variation frequency and

voltage.

Choppers, DC to DC inverter
frequency constant, line

constant

Types of choppers, DC motor

speed control.

AC to AC inverter, single phase

voltage regulator, three phase

voltage regulator

General application on single
and three induction motor
speed control due to the change
in stat or voltage, using the
closed loop feedback circuit to
control the slippery rings of AC

motor.

Cyclic inverter, AC to DC
cyclic inverter, DC to DC cyclic

inverter.




AC to AC cyclic inverter

control block diagram.

Using amplitude modulation

for speed control.

Using polar transistor for AC

motor speed control .
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® Power electronics handbook, Third edition,
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® Power Electronics Basics, YuriyRozanov,
Sergey E. Ryvkin, EvgenyChaplygin, Pavel
Voronin, CRC Press, 2015

® Introduction to Power Electronics, Paul H.

Chappell, Artech House, 2014.
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1.1Analogue Versus Digital
1.2Introduction to Number
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1.3Decimal Number
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1.50ctal Number System
1.6Hexadecimal Number
System

1.7Number Systems —
Some Common Terms

1.7.1 Binary Number
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1.7.2 Decimal Number
System

1.7.3 Octal Number System
1.7.4 Hexadecimal

2Binary Codes

Binary Coded Decimal
2.1.1BCD-to-Binary
Conversion
2.1.2Binary-to-BCD
Conversion
2.1.3Higher-Density BCD
Encoding

2.1.4Packed and
Unpacked BCD Numbers
2.2Excess-3 Code
2.3Gray Code
2.3.1Binary—-Gray Code
Conversion

2.3.2Gray Code-Binary
Conversion

2.3.3Gray Code

3. Digital Arithmetic

3.1 Basic Rules of Binary

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

4Logic Gates and Related
Devices
4.1Positive and Negative
Logic
4.2Truth Table
4.3Logic Gates
4.3.10R Gate
4.3.2AND Gate
4.3.3NOT Gate
4.3.4EXCLUSIVE-OR Gate
4.3.5NAND Gate
4.3.6NOR Gate
4.3.7EXCLUSIVE-NOR
Gate
4.3.8INHIBIT Gate
4.4Universal Gates
-5Logic Families
Logic Families— Significance
and Types
5.1.1Significance
5.1.2Types of Logic Family
5.2Characteristic
Parameters 1
5.3 Transistor Transistor
Logic (TTL)

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
8.1.2 Implementing Boolean
Functions with
Multiplexers

8.1.3 Multiplexers for
Parallel-to-Serial Data
Conversion

8.1.4 Cascading Multiplexer
Circuits 280

8.2 Encoders

8.2.1 Priority Encoder

8.3 Demultiplexers and
Decoders

8.3.1 Implementing Boolean
Functions with Decoders
8.3.2 Cascading Decoder
Circuits

-10Flip-Flops and Related
Devices
10.1Multivibrator
10.1.1Bistable
Multivibrator
10.1.2Schmitt Trigger
10.1.3Monostable
Multivibrator
10.1.4Astable
Multivibrator
10.21ntegrated Circuit
(1C) Multivibrators
10.2.1Digital 1C-Based
Monostable Multivibrator
10.2.21C Timer-Based
Multivibrators
10.3R-S Flip-Flop
10.3.1R-S Flip-Flop with
Active LOW Inputs
10.3.2R-S Flip-Flop with
Active HIGH Inputs
10.3.3Clocked R-S Flip-Flop

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
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
Less than 2N
11.4.2 Ripple Counters in IC
Form
-13Counters and
Registers
Synchronous (or Parallel)
Counters
11.6UP/DOWN Counters
11.7Decade and BCD
Counters
11.8Presettable Counters
-14Data Conversion
Circuits — D/A and A/D
Converters
12.1Digital-to-Analogue
Converters
12.1.1Simple Resistive
Divider Network for D/A
Conversion
12.1.2Binary Ladder
Network for D/A
Conversion
12.2D/A Converter
Specifications
12.2.1Resolution
12.2.2Accuracy
12.2.3Conversion Speed
or Settling Time
12.2.4Dynamic Range
-15Data Conversion
Circuits — D/A and A/D
Converters
Types of D/A Converter
12.3.1Multiplying D/A
Converters
12.3.2Bipolar-Output D/A




Converters

Converters

12.3.3Companding D/A

Types of A/D Converter
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