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Electrical circuit Units . multiples and -1 submultiple ,Definitions JaY
(voltage-current-resistance — conductance- Ohms Law, factors
affected on resistance, resist Temperature affected on resistance ,
examples.
A-Series resistance connection , voltage divider law , examples W)
B-Parallel resistance connection , current divider in Series — )
Parallel connections , Star - Delta.
Applications on series , parallel , compound , star , delta KA
connections
A-Kirchhoff Laws (KcL, KVL) , EXAMPLES ol
B-Maxwell(Mesh)method , examples.
Thevenin’s theorem , examples. el
Norton’s theorem, example. ool
A-Maximum transfer power theorem , examples @l
B-Superposition theorem , examples.
Alternating current and voltage , sin wave equation, rms, average oAl
value frequency, form factor, peak factor, phase difference,
waves form, examples
Vector quantities , vector addition and subtraction , vector el
resultant phase angle, summing AC voltage and currents
examples
AC affect on purely, resistance, inductance and capacitance , )
examples.
, AC affected On series circuit (RL,RC,RLC circuit) total PR e
impedance total current , power factor , phase angle , vector
diagram , examples.
, AC affected On series circuit (RL,RC,RLC) branch current , gt
total current phase , angle , vector Diagram ,examples Diagram. )
Complex numbers AC analysis (impedance, voltage, current) , in e S
rectangular form , polar and vice versa examples
Series resonance circuit , resonance characteristics , Band width , JreySp]
Q- factor , examples.
Parallel resonance circuits , resonance characteristics ,examples. i el
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1. Electrical Technology (Edward Hughes)
2. Basic Circuits(A-M-F Brooks) pergaman press

3.Introduction to Electric circuits (M Romanwitz ) John Willy

Lally axr i

4. Basic Electrical Engineering ( Fitzgerald & Rlgginborthan)Mc-Graw-

Hill

dg ol s ,alt — 4l Ay

<l el

1 Number system \ 1.1 analogue versus digital \ 1.2
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

dj:};\

2 Binary codes \ 2.1 Binary coded decimal \ 2.1.1 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 addition

S
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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 \

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

uw.)u\

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 280 / 8.2
Encoders / 8.2.1 Priority Encoder / 8.3
Demultiplexers and Decoders / 8.3.1 Implementing
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Boolean Functions with Decoders /8.3.2 Cascading
Decoder Circuits

9- programmable Logic Devices Fixed Logic Versus
programmable Logic / 9.1.1 Advantages and
Disadvantages / 9.2 programmable Logic Devices- An
Overview

10- Flip — Flops and Related Devices /10.1
Multivibrator / 10.1.1 Bistable Multivibrator/ 10.1.2
Schmitt Trigger / 10.1.3 Monostable Multivibrator
/10.1.4 ASABLE Multivibrator /10 .2 Integrated
Circuit (IC) Multivibrator / 10.2.1 Digital IC-Based
Monostable Multivibrator /10.2.2 IC Timer- Based
Multivibrator / 10.3 R-S Flip-Flop/ 10.3.1 R-S Flip-Flop
with Active LOW inputs /10.3.2 R-S Flip-Flop with
Active HIGH inputs / 10.3.3 Clocked 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

as (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 L}\.‘:ﬁ\

13- Counter s and Registers Syncgronous (or parallel)
Counters / 11.6 UP/DOWN Counter /11.7 Decade
and BCD Counters /11.8 presettable Counters

s &)

14- Data Conversion Circuits- D/A and A/D
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

el

15-Data Conversion Circuits — D/A and A/D
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

s Jau-\
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Introdution to Digital Electonics Lab — nomenclature of digital Js¥
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 il
both sop and pos forms.
Verification of state tables of RS. JK .T and D flip —flops using Gty
NAND & nor gates
Implementation and verification of decoder / de- multiplexer &
and encoder using logic gates.
Implementation OF 4XI multiplexer using logic gates. Guald])
Implementation of 4-bit parallel adder using 7483 IC oabed)
Design and verify the 4-bit stnchronous counter. )
Design and verify the 4-bit astnchronous counter. el
To Design and verify operation of half adder and full adder. sl
To Design and verify operation of half subtractor eilad)
To Design and verify operation of magnitude comparator. e gaad)
To study and verify NAND as auniversal gate. s A
To Design and implement de multiplexer . s &I
To realiz Basic gates (AND,OR,NOR) fron Universal gates e ) A
(NAND)
Design adder , subtractor circuit using a 4- bit adder IC. S uald)
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Apply thevenin and Norton theorem on AC circuits , Js¥!
examples Apply max- power transfer and superposition
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Power calculations in AC circuits, examples Q!
Apparent power, draw power — triangle, power factor KAt
correction , exam
Maximum power transfer theorem on AC circuit o)
Practical methods for measuring resistance of high and small !
val
Three- Phase circuit, generation, star and delt 3- Phase sl
characteristic, 3- Phase balance loads , exam
3- Phase unbalance loads ( star — delta ), examples sl
Power measurement method 3- phase load by using one oo
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Electro — magnetic , magnetic field, flux, mmf, magnetic il
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Solved example on magnetic circuits JIn
Self- induction , mutual — inductance, coil connection, QR eN
examples
DC affected on RL circuit, current growth and equations, s
time constant , examples )
DC affected on RL circuit, charging and discharging voltage s S
equation, time constant, examples
Electrical measurement , instrument classification moving pErpapl
coil Advantage and disadvantage of permanent magnet and
moving iron inst , range extention, examples
Wattmeter instrument, oscilloscope instrument s el
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1. Electrical Technology (Edward Hughes)
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3.Introduction to Electric circuits (M Romanwitz ) John Willy
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Hill

s fips 12

adlecd) 4aad) desldl/ bl ol Jl dedl 35055 I PE [ S
a5 oS ol o [ Joo s A dgald (ol el [ima\d!
ELT 106 &gz slgs AN sy [ g
LS (o8 ol g2 Jou5 sl (ol dl) et pd!
() sV gyl gt Ll g JISCa
iao W Y @lbladly duadall @ladly coLasll

RO ) [ Jaadt

(o 2+ $ylas 2) 60=¢guuel 15%4 (1) Al DLl s

5/2/2025 Chogll ia 3lus) fuyb

peefidly pladly oedadl g bog 5 AN Ol 2

Al Blual
eladl Gugll

rde Dol LWl S @

Dzl 8329 e Byai)l @

g SIS gSall Ll syl e G3yall @

Aalisall 450,50 Ol gall $lgil e Coyatl @

—_— 50 dadall R




el Caugl!
Dol SMosll oLl pe daraall i sSISYN b sSEL 2l e 3B It 055
Aol ks —Blidas — 439 pSIYI ol G BLslusuan! — Lguolg> —1guST5 — Lge 5l
Bliaig 4 guall 49 5iSIY1 b sShl — 15 Aol

138,20dl o1y

101 de Dol CIUal ()9St
lehoe 42,89 45L,gSUl Sloll Loy dinylo (Ao 3yl @
50,0801 Sladl oo ol byball e Coyas)l @
A9 AV Slgs e Coyaill @
ilgald dalizall ol £lgl e C3,all @

kel Aol Al gall Coluadl
Aalisoll 83421 plasanl 48b,eSI LSl Gald .13 &

3Lyl 31l o § dalisall byl plasial olas (I Bag 14 0
1 150 sl e ) Bt 15

A3,gS Slgll 3 B3grgall Jlacdl e aas)l @lad JI Bug. 16 ©

phadly podadt 351,

LS 3 ol [ adeladl ool [ @) ool [ sl olole [ gkl ol old)

(3322 modlse o iVl

o) B0

@ Jeldly sLall [ agdl st/ i g V) lad) [y =) Ollas V) [agasdl ol)lasN1))
((5ledlg aad) L) [l ol

frandlly A5l gl 31Uy

ey lad) 31
((alSSY 2y el Jas [ adlall cy Sl BU Joe [ a8 wli> [ g bd) o)old1))
i) 1)

(A oST Jorend) [l S [ sl s VI fagitd) )l VY))
Dyobally sl

gkl S0 1

Felller 45 g ;SN tesle 2

B e et

1985 Jus b5
DA g A S Olded) dais § Ol iSOV L3
1978 ('M) 5}3‘3".)

—_— 51 dadall R




g el 13 ,ali— ) 2 A

13,1 ol

el —anidly alalli— porndl fodt Jos = Susll JLt = jrw AV LS ilg
dfdes Aol |>(Q-Point) Jos) bk — Jladl

waxu\—@w —g1l SN —aal) el L) — ugdl arndie BRI

ddes Aol Joad) UG — y 5200 31 5 8 pezandt 23ISKH 3 5100

Ayglal) AL 8 11— 51 0¥1g O BY) Solmanss =8yl 3)LaN1 ST 3 ygim0 1 A1
Syl oS’ — U S — sl S —did) Cylgdll — sl s;uL\ A3
EeWl By 9 848l Bgw — & pill 35LaY1 DI pSSs —z Ay JFU) neglis

s Mg yean 5913 (5315 e — 158 plie — gl 0 3 ygnl )l
P Slin — Jaal) g foi — o3y~ — (JFET) Slogl J1 16 50505
Lo = (VasoFm))e (Ipss) ¢ (VP) Gl dgr ciyps — &slal dlolgll oo
(E- MOSFET) - (- (D- MOSFET) — (MOSFET) _o\»
8= Gl LS el Ak — cold) ) yuazs LS = (FET) 3231 s
spanalt LY 1SS 3 (FET) alusut (FET) J a0

(BJT) vy (MOSFET,JFET ) (FET) Ji gl o &5)\ds

—Fsal Sl = spall Coldt Sl — (LED) sgvalt e dubanall dogdll
Bl g5 g glall 2y

ol Wlies = ales — S5 — Jpaal) gzl

—_— 52 dadall R




Sl D13 s

NS AL ol goe!

Dl Esl) Bhpuayygin 311 o5 Jy¥!

(HU) Sy g S 5121)ASTEL Bl ;S el

@750 esyg( Sl Sy gl S 3181) Sl ol S cdull
L3371 dyloauY!

37 g3 k) Sy g S 3121 SRl et S <

L3371 dyloauY! ¢

Sialt Eoll iana(h-paramet)izd! Skl o3 el

iSedl sus\d) dana) (h-paramet) iodl SSblabt o3 3!

Bl aald dipad) (h-paramet) i) SHalall b3 e

(157 plre) g @olos 193 3 g ) plutsenl !

(fet) Ju1 56 sl ol &

iabt adt ;S ol

Sl Braall 1S s (3

Ssdl Sl olg prravicl

S5l Sl aldseny dododas 5515 Pe-rRGAlt]

aeldsuiad ddolas 80135 (Jgiall ygrapl il (ol e mald-lgphe il

- 53 daduall  —




ELT107 o5 eligiIy-13

o) sl dmeldl/ bl ol J ladl 3515 Looadad!) das gl
150 ¢S olaad) o [ o sl ) Agall (o) ndl [imald-t
ELTIO7 a3}t eSOV AN oy | gl
S S5 b e J55 1 (aldh) ety
(k) ooV gyl gt Ll gt JIa
i Y lbladly dadall @laudly lasll

NUIJ- dd) | Jead)

(Jos 2+ S5ka5 2) 60=g9sul 15*4 (S Ayt s 345

5/2/2025 Cog 1da Sluel )b

L ololl Slaal
s lgin §yalls dadyll Sliig)ySIW duwlwll kel alsi: Sluwlwll ags .1
Bl SligySIyl

asad )l yilgadl Juliy puoad wde 8yail bt yilgal paausd .2
dipazll dadaill (16 duedyll Oliig IVl Gulnd 448)S pgé: dnlas)l Oliudbodll 3
.CJXJL@JW_() g'J.,l,w|_92J| Jio

Lol Blaayl

(AND, OR, NOT, XOR, dalniall Ollgdl caslsg ags: dadbniall OlLlgdl plei .1
lgoloxiwl 4aiSqgetc.)
Mzaally Sbblasll Jis gy pseund alei: dludiol] yilgall psouni
hladl by dgasyll yilgall Cusei Juli wgs: yiedl Julzill
syl ilgall aranail Verilog ¢ VHDL Jis ile) alsi: dsibaiel] dzoyl
dzo 2ol dalriVlly dassall Olaleall Jis guslge dwlys: deddiall Oliaubill

ay ol s Al

S, I O TUI N

<ls 4l @.,fﬁ\

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 BCD - To au
— Binary conversion \ 2.1.2 Binary — To - BCD conversion \
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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 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

I

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 \ 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

e

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

UNJL\.«J\

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 280 / 8.2 Encoders / 8.2.1 Priority Encoder / 8.3
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Demultiplexers and Decoders / 8.3.1 Implementing
Boolean Functions with Decoders /8.3.2 Cascading
Decoder Circuits

9- programmable Logic Devices Fixed Logic Versus
programmable Logic / 9.1.1 Advantages and
Disadvantages / 9.2 programmable Logic Devices- An
Overview

@\:J\

10- Flip — Flops and Related Devices /10.1 Multivibrator /
10.1.1 Bistable Multivibrator/ 10.1.2 Schmitt Trigger /
10.1.3 Monostable Multivibrator /10.1.4 ASABLE
Multivibrator /10 .2 Integrated Circuit (IC) Multivibrator /
10.2.1 Digital IC-Based Monostable Multivibrator /10.2.2
IC Timer- Based Multivibrator / 10.3 R-S Flip-Flop/ 10.3.1
R-S Flip-Flop with Active LOW inputs /10.3.2 R-S Flip-Flop
with Active HIGH inputs / 10.3.3 Clocked 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

s L};U—\

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 L}L’d\

13- Counter s and Registers Syncgronous (or parallel)
Counters / 11.6 UP/DOWN Counter /11.7 Decade and BCD
Counters /11.8 presettable Counters

e &)

14- Data Conversion Circuits- D/A and A/D 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

e )

15-Data Conversion Circuits — D/A and A/D 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
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Introdution to Digital Electonics Lab — nomenclature of digital Js¥
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 ok
both sop and pos forms.
Verification of state tables of RS. JK .T and D flip —flops using Gty
NAND & nor gates
Implementation and verification of decoder / de- multiplexer &
and encoder using logic gates.
Implementation OF 4XI multiplexer using logic gates. Guald])
Implementation of 4-bit parallel adder using 7483 IC oabed)
Design and verify the 4-bit stnchronous counter. )
Design and verify the 4-bit astnchronous counter. el
To Design and verify operation of half adder and full adder. sl
To Design and verify operation of half subtractor silad)
To Design and verify operation of magnitude comparator. e gaad)
To study and verify NAND as auniversal gate. s A
To Design and implement de multiplexer . s &I
To realiz Basic gates (AND,OR,NOR) fron Universal gates e ) A
(NAND)
Design adder , subtractor circuit using a 4- bit adder IC. S Gualdd)
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3yl ol g AT Ay ) ot 4L

week Theoretical syllabus
1st Regenerating fully controlled inverters, examples, DC motor speed con-
trol.
2nd Three phase inverters, output voltage waveform with , triggering
pulses and equations.
3th Thyristor protection from the high rate sdof change in current and volt-
age, protection from transient change in source voltage, fully protec-
tion 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.
10th 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 feed-
back circuit to control the slippery rings of AC motor.
12t Cyclic inverter, AC to DC cyclic inverter, DC to AC cyclic inverter.
13t AC to AC cyclic inverter control block diagram.
14t Using amplitude modulation for speed control.
15t Using bipolar transistor for AC motor speed contro.
8yulll il g fSU kot ot L
week Practical syllabus
1t Fully controlled full wave rectifier with resistance and in-
ductance load.
2nd DC motor speed controlled due to chage in armuture voltage.
3th Triggering circui for AC and DC current by suing resistance
and capacitance.
4th Half ontrolled three phase full wave rectifier with inductance
load, (resistnce + inductance).
gth Full controlled three phase full wave retifier with inductance
load (R+L).
6t Examination
7t Diac Triac characteristics.
gth Single phase parallel and series DC to AC inverter (inverter).
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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 operational
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 transistor.
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week Theoretical syllabus

1t Power electronic,electronic components which used in high power con-
trol(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, using
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 com-
parator in power Electronic circuits.

gth Thyristor, construction, characteristic, curves for a thyristor, thyristor
conduction in forward biasing, thyristor family, thyristor representation
as a double transistor circuit.

10th 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.

12th Thyristor triggering circuits, DC and AC triggering circuits.

13t Pulse current triggering circuits, relaxation oscillator, zero crossing de-
tector, comparator with a stable and monostable multivibrators (OP-
AMP and timers)

14th 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.
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15th Half controlled fullwave rectifier fully controlled, resistive and induc-
tive load. Generated waveforms, output voltage equations for free
wheeling diode.

dolaall 1,800 — 4 Al1 Ay
week Practical syllabus

1t Power electronic lab, be familiar with various electronic in-
strument and equipment.

2 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.

Gth Using the transistor as a switch, measuring the minimum
value of base current switch changing the transistor to satu-
ration 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.

10" | Examination
11* | Thyristor characteristic , gate charcteristic measurement
(triggering minimum current and voltage)
12 | Conduction and triggering angles measurement by suing trig-
gering Dc source.
13 | 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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