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1.4, STRUCTURE OF ATOM
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Electrons

Fig 1.1
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1.2. CHARGE OF AN ATOM
oton&nﬂsiﬂ &1 00T 6001\ M LLILD, electrong, -

HHED- grEnTEmone B e an;;
negative Charges® ELnNe: Moy, .
P neutral charges Qa:rrsnm,@é,%&
g efiguonen fleiT T (P (electric‘ny)

PTATIL) &@jﬂﬁgwl:ﬂ pr
miwmﬂéam&uuh ST @
positive charge 3,03 é@‘-”
soCou J|HSH I 25 .
PO omeDG b
SemLw gl.
@l Electrongemsm Qewhema g,
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argeg Qe (HHSU- G USgrs
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electron &smem (% g@mﬂﬁ)@s’n QagpSnID ClFWLWeTLD. @ Hemand

b5 Sgmeurarg negative chargesg Gameinmig (HEH@LD. @is @nang
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1.3. ELECTRIC POTENTIAL (e eusdlemio)

Electric potential sréirug i ausSlspiowm @b, & & iyeuT Glum w6 wreg
Berermopy Hoodtatuy EEsED. TEe S@ CLTmMTLD 6
yempurs charge Geligl smg electrical potential erearm  ublsireusilane
BovesE Qamam® Giess.
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& 6. Star Delta Transformatio... E| [

STAR / DELTA TRANSFORMATIONS
Star / Delta Connections

uib 2.8(a) & R, R, R, eistip 3 WlsigemLaemen, Star
connection wempuligud L 2.8(b) 6 Fi12, Rza' R,, eeiip 3
WegeLaed Delta connection wenpullgud @memési

ul_(Hemeng.

2

Fig.2.8 (a) Fig.2:8 (b)
Ao Circuit -senen siofls wpepmulles o :
2_sien resistor sen Wapulls Firey srem deltaallsy

o Star connected res; VeV
. . esistor senraBsur, Hisd
delta aflsb 2_siten 1 -

: esiStor asmen eimnie; swowmar star connected
resistor-aemmaGam LIHD Geusingy, Bleney sugpid

pELTA TO STAR TRANSFORMATION

uip 2.9(a) wipgio 2.9(b) e &STLLin Genen  @geinG
systemagnd swwtamsta (equivalent) @missio Gurg

1
1
Ry
. 2 —
R3 R2 ?/
3 2 '
Ra 3 2 .
Delta Star
Fig.2.9(b)

Fig.2.9(a)
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13. DC Generator - Types -... E] [

DC GggewGii’e_j (DC Generator)

BwbSr QpmHmensv W@TFIy BpHmeurs wippib DC BuibSn DC Generator
starL LB, @1 LngGL 1fsrarps srenLs affing QFwsbubEng. sL55
STHHU JUSH FLpapnbCLITSI MFeb LheTaTIphHLd ST LBEmE1. Bibs
gradTL L ifarerapssd syl Gl L apeutb DC 356 QaualCG
GupLILBEDSHI.

DC Giggan G feir apsdins LigHssir
1. Guurs (Yoke)

Cuing stairuig GigerGri L flar Gauafin v s Lenioli | Bg BUIBSTH 515
LITSISTLIL | HelSEDS 1. STHSLILITeNSHS S WSHTaTs: GFreoLIBEns.
Gurgiaurs Cast Iron Hsbsug Steel wpeuih SITPSELILIGEDSHI.

2. giimeul entowith (Pole Core)

SImaid FHL D Ljsvd STUTensw STEIGEDZI. ST L6050 FLOLOTHLT LITLILI
2 ga|Hng).

3. FImeu srevent (Pole Shoe)

STHG L [VHNS LITQUSTSLT LIST 2 S0 |AmE). STHB THIL N FnmESnDI.
DC aupmidh ripeulh STHHLIL[GUSHNE D (HEUTHSLD F(HET DbSLD.

5. 2piGiodaj G (Armature Core)

B FOST&T 6T, BBBHBamTs0 Geuni’ (B Eddy Current Gipuieni
SnEAEDSHI. BFe0 WFCLoFFi sbLiser GLrmBsLILIH Rermaer.

LGS TQTIpSBLD HAGTLLILIBLD F(HeiT. Bbs anharrsugrear EMF 2 mpardmar.

7. stbypt" Gt (Commutator)

AC-g DC s onppnd BuibSy Hwsd weib. Glatbr] giam B senmsd Dparg).
8. gmfiensssir (Brushes)

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

abu " GLi e flsb @imba tfaranysans Geuaf i p #pBiig aBH515
Gasufarmar. Carbon disvsug) Graphite (psutd Qe i B Rarmar.

DC Qe G feir Glrwisipenp

i Croday socd srbsin jeusHe sipepnbCGuirg srhs Garbhsener

Qo HEms1. Bsamed LmgCGL afding EMF gremdiibEmg). srer i’
EMF @useorita AC 2ps @hdpid. sibip" GLLLF eng DC b orpmidmgi.

LIGemAm! aucvmi eng: af'd apeuih 1ferGanm L Feng B Sngi. ?/
LIGlem A arevgl s af'd #

o slanLalye - Guiss s
o peirariy afFe - SIHSLN L Hena “
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PERMANENT MAGNET STEPPER MOTOR - b eroGl Lty

- i O LA G = T

Brbsr s1hs avG Ui GLorlLrf eTarug) 2 arafL s auprisliLibLb 176

1&g Ln jaenem (Electrical Pulses) @af' L Camrent sipmPmammas orpmih
g Henaa) (Synchronous) auens Guorl Laf Q. @ev Gurl L Ligs BrbsT
STHSBHSTE Gl i’ 1q hdib. speiGlaun h ATHIg U b GrocLeny 6
SO L Garents SN paissib. sTarGeu Bpenar Step by Step Rotation
Motor" eT@rmnb HeNLPSHGIT DS .

BuCorl L rf Hmhs Fnmi sL UL (B Dol fsw (Open Loop Control System)
Buwikigaugre Gaareri Cauanaussuros grvafuwinrar Hane s BT e
aupmisAngl. samfafl sl GULTE. CNC BuibSrn, GrmGung seav Guirarm
Slennaarsy Glimoerafsy LnusTLIH B0,

oGt Grom L mfer Fpui nbemicseir
o 6paullaunh LD UL L Careant Fripnd Heni L.
o SmmDhS CoussHe HHSE LTS 2G0T TELD.
«  grsvsfuwinrer Henev s HULITE Hentdigib.
o QBT SBLD, HMISSLD LoPMILD HenF LOTHDLD 6T SH1.
o g3l 60 SUELUTCH Dienoli et ChIiguirs B enanrdsasurL.
o LgmofiiiL] Gemay.
«  Gouasid gHng L | nFiGleusnrenimed s HLLIBSSLILIGEDS.

B P G 4 e T 2
Brbsr s1hs avol Oy GrorlLrf @raw® wpsdi LigHsanar GaTanTL Si:
1. eGLLj (Stator)

aCLLL s Lisv GIheumIgssiT LoPMILD &(BL.(HBALOLT Fr(HETHeT
NMLLSHLILIL 1 (HbSLD. BFgrmaTHandg DC g ifaralfGuimstd
auLpmIsBLILI(HLD.

2. Gym’_ (Rotor)
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Corl g Bupsy sThsHHTe0 GCrunuiii g héalb. I eUL HiihauLh LoPMILD
G\&H@T HimaLd GBTNTL HTHB HeHLOLILITS BhduHL.

Gawssbyperp

avGLL L smaitaend auflenawins thardng.Cn st auprisliiGbCurg
STHBHLI VLD o meuTdmgl. CITLLF SThd% SIHQURISET Dibhg STHBLI (G0 IL 6T
pdBenFars apsodarmer.

B_HTJeNILDTH:

«  Phase A QuwisoLBSaLbiD Gurg) Crrlog A Simeudsi_ar
spdhBenau L,

o 9areri Phase B QrwisbiBgs b Cung Gurioj 155 Henevd:s
[BBHLD.

o @CHCLTD QL fafwirar GigLn (st aupris b Curg
L g uird spmd sydLbib.

g &Gasrenr (Step Angle)

apeuGlaumh LhaTHng L m@id Grrile i sipspid Garentib Step Angle
sram LB dmg).
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@ Modified May 15

o 2. Auto Transformer.pdf
Modified May 15

ror 3. All Day Efficiency.pdf
Modified May 15

ror 4. Three Phase Transformer - Constructio...
Modified May 15

ror 5. Alternator - Construction.pdf
Modified May 15

ror 6. Alternator - EMF Equation - Parallel op...
Modified May 15

o 7. Synchronous Motor - Construction - Sta...
Modified May 15

o 8. Three phase induction motor - Types.pd
Modified May 15

e 9. Phasor Diagram - Starters - Speed Con.
Modified May 15
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1. Single Phase Transforme... E] [

SINGLE PHASE TRANSFORMER - CONSTRUCTION —~ PRINCIPLE OF OPERATION -
EMF ATION ~ VECTOR DIAGRAM — REGULATION, LOSSES AND EFFICIENCY -
OC & SC TEST - PARALLEL OPERATION

Soenpdas s 1earomdyf (Single Phase Transformer)

sirormpiu e eusnnenpD

OaTTmY sTETLIZ) Hensviiter (Static) AC BuihErioTGib. B3 LOSTSTHSS
ganrsv (Mutual Induction) ggg10usHeT Dng Liien_ufsw spm AC
ifararipdssams NCs HFiGasmrenisv (Frequency) tomGimrgs AC
LGN ALSHSLOTS LOTDNILD FTSHMLOTSLD. BHG FrLPsYILD LihSHH6ir BsLeneu.
eras8 em apedmbsi LoDEWTH SDINNG SMibs Genanr s wpsuLd
ormmU BB

wWanorppfuler LnuarLT(hEeir
o hararipsssHans 2 wiss (Step-up Transformer)
o ifGTaTIpdSS%ansg Genmdsd (Step-down Transformer)
o if@TLAfoTeT Deniolt jsafsd
o ifGTarenl Fmmisafsy
s salenoliLi(hgse (Isolation)

o Gausugmi opmih Merail (B Hmalsalsd

weromppiufer st enworn § (Construction)
SPHMNESLL LOGTLOTHNS (phBoTs Bret(® LigHsemand: Q\ETanTL gi:
1. &g eoowith (Magnetic Core)

o Fabanar 6143 sH[HH6T (Silicon Steel Laminations) Garess (B
2 (HAUTSSLILIH BN

o appd 10CGam L @iprienws (Eddy Current Loss) Genmdis Glosuedis
EEICED I RTCEEINHCEE TR

o &Thsl unia) Geeepih LTengwms GrusLiBEng).

2. awmiraseir (Windings)

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

wpsarento arpeir (Primary Winding)
o AC Lisirauipmise) Benenraslili(hid JrheiT.
o (NI) pmidseir Glsaairigi.
o &HGILD BenaThELILIBLD Jr(HeiT.

«  (N2) pmiseir GlsresLgl.

a@rormpufer eensselr
&Lt el fer Dug e ufleh
1. G suenss Wairompys (Core Type)
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; AC MOTORS ]

AC motor sreiruemey AC Wlsirgtimemuflsd @uini@ibuwns aupaemnssiu @
@mfﬁﬁ" o Elemiu anﬂﬂu@&gjfn argearin o @h. o 1. Single
phase motors, 2. Three phase motors stsir g @\ susmaaseaflid s GHworerio
leiJuJL‘IU@ﬂ‘hmm- .

2.16. SINGLE PHASE INDUCTION MOTOR

80 single phase iflsir supplydier (230V AC) Qlwrhi@bupwres
ApamUESILLL GLITLLT & GSSN ST single phase motor erearCiGlLwi.
Qesuems motorseT ef® wHmI Seeuns o LCLTE STEHATHEEHSELD,
agmfiperemasas Driling  hgio Grinding GureTm, CaupnsEHSE
gfsh LuETUESSIUGSDG. Bbs Gurl Lrisst 0.1 HPsllmhg 2 HP
qsn] Simstr 2 6Tem GLomL L6 e augsusmSSILEGTH Blme fractional

HPCTL LT &6T sTamayd Bjsmpéatiuelsmme.

Types of Single Phase Induction Motors
1 Resistance-Start, Induction - run motors
2  Capacitor-Start, Induction - run motors
3 Capacitor - Start, capacitor - run motors
GuCa & miuL Curl.Lmi eusmssefle Capacitor Start and Run motor

&t e QUEBLLTEID 2 UGWITGSSR 2 sTaTa.

1. Capacitor start Motor

Béseuena GurlLmfd saud sThsiunsms (RMF) 2 GOUTGGRSNG
DL g o @I T Qg W GaTT LSS
B@Lfé phase differencesy eLTéE capacitance STl
WHLGESILGg. GinturLfr starting windingd seriess® 86
Capcitor gairgy (@)emewor L g (HEGLD.

O UL lpBESD.

0 ot i FUmemLsirparallel e @emer &8 ,
w Gﬁﬁi‘@jm

M eUeTT 10 i
lm‘.“"'mml@amﬂsir @emenr Oy (pempud, BT e
SCaTC L fumefler Semewd LLh 2.26 & s LiUGMTS:

In Main Is Starting winding
winding

v

Is
Ay
~
C ¢ N
709 k

Centrifugal switch T

Im

a) Schamatic diagram b)Vector diagram ?/
]

Fig 2.26
Iy wpmid | sréiruem main winding whmih starting windinggas sT@&@E1b
srer(hasm 2 @Hh. Glouwllar snasmmemndlh s @t SLaTs @ miusms

i 7~ Vg
N\

— @)
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11. Special AC Machines-... [E] [q

SPECIAL AC MACHINES - PERMANENT MAGNET SYNCHRONOUS MOTOR ,SRM ,AC
VOR R - LINEAR INDUCTION MOTOR.

1/9
$pin AC BuipSmissr - euenmienn
gngryent AC BuibSrmisanedmbs Canyn’ L sCLantoli |, QFuwsoLim(® wonih
LgrLr(bsener Garar,. AC Guibrmisst FoLu | AC Bu ibBymissir

starL LB Aarmar. Haneu @GP L Ggrfsvgien, sl Grn(® wHpmih Fsvedi
B LILIGTLTHSEH&ETS a11g euenLodaLILIE Rermer.

Fpi'n j AC BuipHrismeion &
o wpefeujesb Guom’ o (Universal Motor)
o eGW iy Guom i (Stepper Motor)
+  #CGeur Guor g (Servo Motor)
«  anfeuGl fdav Giom’Lmy (Hysteresis Motor)
o PevaLarav Guor L (Reluctance Motor)
e AC #iGeur GorL i
o afafwy e gmger GuorlLry
¢« Gag ' Gumew Guom Ly
e Ljs Guorl oy

+ Permanent Magnet Synchronous Motor

wyafaujasb Guon'Lry (Universal Motor)
QUNLIEHD

AC iopmid DC s @yawrig spid Buwimisdsdm 1q.u1 series motor euends GLor Ly
universal motor srarLiLbdm.

« Field winding
« Armature winding

+ Commutator

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ © O ©

« Brushes
Series DC motor GLimarm SientoLi | GlaTanrL g1
Qeweoum’ @ 24 s

Field current opmub armature current @yenr(Hid pCGr CrusHev Hena Lormaigred
torque spCy Hanaufsv Henrddwat. stenCou AC euLpmisedapnd FuimigLo.
o DHs Gaustd

o Difs starting torque

o i Dismay

o SHEDHS TN ?/
SpLIT(H e 2

o Dhs FSHHID

« Brush sparking

)
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1. Classification and Characteristics of Ins...

@ Modified May 15

o 2. Operating Force - Construction and W...
Modified May 15

ror 3. Dynamometer -Types Instruments.pdf
Modified May 15

o 4. Extension of Instruments Range.pdf
Modified May 15

ror 5. Instruments Transformer - Direct Meas...
Modified May 15

ror 6. Measurement of Power.pdf
Modified May 15

o 7. Measurement of Energy.pdf
Modified May 15

ror 8. Single Phase Energy Meter.pdf
Modified May 15

o 9. Three Phase Circuits.pdf
Modified May 15

o 10. Measurement of Power Factor.pdf
Modified May 15

For 11. Maximum Demand Indicator.pdf
Modified May 15

o 12. Synchroscope.pdf
Mndified Mav 15
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Modified May 15

5. Instruments Transformer - Direct Meas..

+

m Modified May 15

o 6. Measurement of Power.pdf
Modified May 15

For 7. Measurement of Energy.pdf
Modified May 15

o 8. Single Phase Energy Meter.pdf
Modified May 15

o 9. Three Phase Circuits.pdf
Modified May 15

o 10. Measurement of Power Factor.pdf
Modified May 15

ror 11. Maximum Demand Indicator.pdf
Modified May 15

o 12. Synchroscope.pdf
Modified May 15

o 13. Measurement of Frequency.pdf
Modified May 15
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Modified May 15
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& 1. Classificationand Chara... E| [

CLASSIFICATION AND
CHARACTERISTICS OF INSTRUMENTS

MEASUREMENT

arevalflasd LGaulley syemiL, GeuredGLgl, UsuiT, energy,
QrdlevLaed, ATLELEaD wHmd sLUTHALLEM 661D U
ausnswnen aevslMasd quantities aeen uppll LS CsTID.
BmeusensT DNLILSM(G 616051 ITEH60 LoHMID sTevELFraflHe LWL L6
umsiru@ggﬂu@élsiim?./‘/@ﬁga aosl s quantities semen
SENLLSNE LWSTLGSEID WL LiTssT uppluyd, Siemsusefls Sientoii]
whmb Csusnsw QFLUD allHd pdlwemsussnsTil UHPLD LIgHEGD
U= measurements %@L'D.;/
1.1. FUNCTIONS OF MEASUREMENT SYSTEMS

Measurement system (sinafi (G (peom)-Spang (pemi
WsEW GFwLTHEmes GETsiLg).

1. Indicating Function
2. Recording Function
3. Controlling Function ) |

1. Indicating Function

amallsepn systemaepn, simall G peopulls &p
WIPEagW DienelGamenil upPiu sehsmms AaTEULSDE
usBsuyy aflswrer (pepesmen LWTLESEGIE @D, GUHDLTID
Bibs alleugid, g Semall G smalulls, GPUILGE sGaiuis
deflection sys6m Bms@b. Bhe deflected function s@ig
“indicating function” sieTLUGEDg!. B

1. @ efur ufifer, apehefsn deflection apag), sips,
aflpriguiled aunmmpbHH CaubpHmbS GH&GID.
2. oupbsbmph GHiHD ipBH0Te LLBUGSDS!.

2. Recording Functions .

QuHLOLITEVITE GpyumetleD, sHAIWTHSH PO TSI L
uglea aTEHSH S0 uBla Qaiiup. ownafld wHLUTEZ,
sl Gaefla &1 aEpD GUTS BTG ED G DVOE 1
variable-sens@ ag17Te BHSGLD. sienBeu sHallumeng %
“recording function-gg GFLOLBGSSID-

aBHBIEST(H
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& 16.Transducers - Passive,... E| [qQ

TRANSDUCERS, SENSORS " |

1/1

AND TEST INSTRUMENTS J

TRANSDUCERS o oy )€ »
- ( Transdu;:er asiiug non electrical quantity-g electrical
quantitf-uns whpésigw device Dy@Lb. )
CLASSIFICATION OF TRANSDUCERS
Transducer-g siaumwrg aumsluBHpemD.

{1) Based on the physical phenomenon

(a) Primary transducer
(b) Secondary transducer

(2) Based on the power type
(a) Active transducer
(b) Passive transducer

(3) Based on the type of output
(a) Analog transducer .
(b) Digital transducer

(4) Based on the electrical phenoomenon

(a) Resistive transducer
(b) Capacitive transducer
(c) Inductive transducer

(d) Photoelectric transducer
(e) Photovolatic transducer

(5) Based on the non-electrical phenomenon
(a) Linear displacement (LVDT)
(b) Rotary displacement (RVDT)

1) Primary and Secondary Transducer

fiw sowmasfeo physical quantity-g onés,
mechanical device wippib electrical device gempTs LWLTLGSSLLGLD,
Mechanical device syeangi, pressure, force wgellwameugenar
displacement-gu& wrpré smo. Electrical device «
- displacement-g electrical signal-ays wmppid. @glev, mechg %
device-g primary transducer aesneyd, electrical devmu-
secondary transducer siayb isnp&EsLILGEDS!.
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@ POWER SUPPLIES AND |
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®m P type semiconductor layer o Lsir Opmesuns, gm N type

semiconductor layerm o Gaura@n Curg, Hude @ PN junction
Sl & mg).

PN junction etéirug) @@ two terminal device o6 @HUUST  9me
Diode GardiGmmd. s junctiondg shs efigurar bias voltage
Sefisorg Hooulld pLSE aES uugid Edme. Gms no bias
condition sreirmy &wmevmid. @ Eleneuudlsh junction euflurs rHs currentn
umisudlademsv. UL 4.160 @@ no bias Hmaemws s HAngL

A K
A °_E‘ P N —ok o— : o
Anode Cathode

(a) Construction : (b) Symbol
Fig 4.1 PN Junction Diode
1. Biasing PN Junction - Forward bias

@iQuryg diodeds @ battery @smemrind HmGumb. P Layeré@
9 batteryflsir positive wsnarenyd N layer &@ negative (pmemyd
@mansane g forward biasing srariu@ng.

Forward biass P I'ayersh o srem positive chargedamer holes batterySisir
positive apemsruflgisirer  positive voltage gpéd 2 bl Sereriu@alsirper.
S®a junction Crréd pemadper. oG wrdfl N layergerer
electronaseir battery negative voltagegys gsreriu’® junction Gréd
Modarpar. Gugubh battery voltage Zy6m g junctionefids 1D mc‘f’
Lerar barrier potentialaé @ ﬂ'ﬂﬁ'l'.lurl'ﬂi @@éﬂmﬁ’- : t?):
ﬁnlrmngmmmm junctionafisir @@um@m o (HEUTAT deplé€ ;
R

+V
Curren_l;'

-~ Lt : Closed
o=t switch

-\ ‘ — K
(a) (b) (c)
Fig 4.2 Forward biasing a PN junction

Battery voltage eweuid  junctioné@é S &leirm forward bias

potential syers oyke barrier potentialey efL &-(hiEons E\(HHESTH
electrons@min holesemin (charge carriers) junctiong gmetor (H\&sir meur.
s electronasgni holesEmin G oI G (meleir me.

@iug junctiond@ SmHd @aTore Ge s géuGlaur(y  electron
hole GorpéEh Hms FEGLGD algors P-layersGhgl e electron
paihg batterysir positive terminal gLfpg.  @Germed udsre
g hole P- layersy o maurdl 9y junction Gerédl pemdng. @6
Gumsb  N-layersy “batterysir negativesfimhg sumlsirm  electronse
menpdlarmer. iU HimYhS  STHS6TGa holes- 2 Ler combine
opfefilL electrons@még mre @lmhg junction Crréd me(melerme.
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4.3. TRIAC (Triode for Alternating Current) J

SCR M, SCR 2 ] MT>
: M,
H P
H : (P N BiNy) (A N1 P2ND) \/
I; N = i SCR1 SCRI 3
| i
L H G~ f'
I
G | 94 3
v eeal
1 MT,

Fig. 4.10 Triac

_ Triac consists of four layers like PNPN in the positive
Fitrection and the negative direction consists of NPNP. Triac
IS a three terminal, bidirectional semiconductor switching
device. It can control alternating current in a load. It's three
terminals are MT,, MT, and Gate. The basic structure and
symbol of a Triac is shown in the fig.4.10.

Triac is equivalent to two SCRs connected in parallel
but in opposite direction, as shown in the fig- 4.10.(b). So it
will act as a switch in both directions.

4.3.1. Principle Of Operation

The Triac is operated in four modes, which
depend upon the polarity of voltage applied across to its main
terminals and also gate terminal. The circuit connection for
four modes of operation is shown in the fig.4.11.

MT2

P2INIPIN4 i

() Mode | (b) Mode 2 (c) Mode 3
Fig. 4.11 Various modes of Triac operation

(i) MT,and G are positive with respect to MT, (Mode 1)
The current | flows from MT, to MT, through PN,
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RC PHASE SHIFT OSCILLATOR — 2P @it iorfip ienevaurdd

17

RC Phase Shift Oscillator - auenyuienp

RC Phase Shift Oscillator srairLig GauafLiLym 2 siraf(h @evevTiosd GUHTL FhSI
snFar Hanev (Sinusoidal wave) 2 HeLTdGLD LOGTETE@Y “HeNEUEUTH:S FMHDTESLD.
@ st | (Resistance - R) ommnd 061Gz (Capacitor - C) <on_midus pairmi
RC &L misar L@rUBSSIIL ([ 180° sLL LoTHMLD 2 (HeuTdsUILIBEDS).
Gl (Amplifier) speutb Grogpnb 180° &L orHwLb EeniL1LigTeh GuoTdsLons
360° Debeug 0° SLL rHmLd sFoLL B CBTLfFFimer Biene 9 HeuTdng).

Oscillator — Dug Ui ient smSE1
Oscillator erairirg DC iharanggeng AC <Dieneuaiy euLors LOIDYILD FHOTEGLD.
@B

2 girafl (B Fdbarew GHanamfsvens

o Gmito omiGliomf (Positive Feedback) Lusriihss b Ems

o G L FiGausTent sy e 9 HeurEmng)
Oscillator-a&6ir Lisv a1 1emEHET:

1. RC Oscillator

2. LC Oscillator

3. Crystal Oscillator

4. Hartley Oscillator

5. Colpitts Oscillator

Baupfev Gemmbs HHiGleusr LeiTLn(Bsenhde RC Phase Shift Oscillator
Db LIGTUGB SSILBEDSI.

RC Phase Shift Oscillator ~ SsentoiiLj
RC Phase Shift Oscillator @yair(® (phfit LigHasener GaTamL B
1. Amplifier Section

«  Gurgieurs Transistor CE amplifier LuusitL®Ss50010 A

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ O @ @

o B3I 180° UL LOTHOLD ULPHEISHLD
2. RC Feedback Network
« aparml RC sl miger QBT jdfunms BenendsliiBLb
o PeuGlaurgh SLL LD 60° L WIHMLD HiHLd
o GoTdg HLL LoTHOLD:
600+6004+600=180°

Amplifier aupmigid 180° 2 Lar:

1800+1800=360¢°

Bspamed Cpio wniGonf S gg QsrjdPumer e 2 maurdnsI. %

RC &L orppgdear GrLeiipenn

Capacitor tojymih Resistor @enemtibg smmusaisy 10T 1HBSLD LoMHmILD

= O <
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OPERATIONAL AMPLIFIERS SPECIFICATIONS — CHARACTERISTICS -~
APPLICATIONS

Operational Amplifier (OP-AMF)
Operational Amplifier eTarLig 105 2 wifBs LoeTampss ClihEsLL
Gt spupmIRanenThg Fnni (IC) i, Bg1 Gres(®
2 grafHsepd s GeuefufBid GararrL. Caumum” (h Guimed
A&ib. GG iams Analog sewrgdBser, GLimdsLD, ang sy,
RUILTB, Fiey 2 meurdasd CLITEETD L6V LsLT(H &6 60
Li@TU(RSSLLB EDSI.
FTHTIHTLOTS LTRSS IL(Hh OP-AMP IC:

o IC 741

« LM324

« LM358

OP-AMP @pfuf(® LopmiLb dpenerseir
OP-AMP 360 (LpSRUILDTS APETMI (LPENGTHET 2_GITGITET.
1. Inverting Input (-)
2. Non-Inverting Input (+)
3. Output
Braw (B Wardsarsvsalar Caimm ene GlLmsd GaelufLre
QULPMBASLD.
QeuefufL (B FwaTLT(B:
Vo =A(V1 - V2)
Brng,
+ (Vo) = Geuafufi’ (B hsramupdhsid

1/1

RLA ACADEMY EEE (DIPLOMA) - Lhé Click here to Join Group: @ o o @

« (A) = Open loop gain
+ (V1) = non-inverting input

« (V2) = Inverting input

1deal OP-AMP LicrL jseir

Ponbs Qrwiedureh Glihdd LIGTaIBLD LIGHTL [SeDaT G\BTEHTL HTH
&MmBSLILBEDS).

1. Infinite Open Loop Gain

Open loop gain (1pigafed Diemay BpdHLb.
AOL=oco

2. Infinite Input Impedance

2 eraf® erhitny awpygaisd.
Rin=co

BFerre o ciref B BaTCLITGG FLOTH | Lgouith.
3. Zero Output Impedance
QleusePufL @ eTFFLn | pgouih.

Ra—-n
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D/A and A/D Converters - D/A toppitd A/D worpaf'seir

gL ) LoPPILD Diewrevnas Paarelaseir

Diareund FhareD sTTLIGI ChISSBI 6T G\BTL fafuins Lormih
LAGTETLpSBHLD MeLsvGI LOGTCRITLL 1D LD, 6360, GleuLiiBansv,
DipdsLd CiTen BumLTIGh HaTe ST HeTeUTE allg-aISHH60
S&TenTLILIB BSETMET. 1995 L 60 PdharTel eTarLIGI O LoPMILD 1 eTaTm Bh
Henevaalsy srewrlILBLD Sal'$s Lohli (Eeneird GlsTenTL. Fdhamed
LD, gawl af), antosCrrLipTaeay, g pdl L6 ol Hrim ®

DianLoLi jweir GLimarmena 19991 L v PdarsvmenarCi
LGt Li(B G 15651 .

DIRTEUTE HBAIM6V 19.831L L6V a1 6ULNTS LTMMILD FTHaTid Analog to
Digital Converter (A/D Converter) starLiLihEmg1. 19 afL L 60 SHHerianev
DH@TCUTS LI QDTS LOTHWILD FTHe&TLD Digital to Analog Converter (D/A
Converter) sTarLiLi(BEm).

D/A wompp? (Digital to Analog Converter)

13 L6 enLiarf Srenal UBDEHDHY ANeTeLTd LOSTATLHSHLD
Dievevg1 LOsTCarTL Liors oTdmih thsreresl Fmmi D/A ormaf
DQbLb. edCrrLigraeni Geuafuflenr. Corl L1 s HUm(®, el
DientoLlL |, GamfmeTensy STafuwimid s Hrur® CureTmn
BLmisalsy LuSTLUBSS AHerevrd Fohareurs wrmm Cauarigw
DieuFund LB EDII.

D/A worppfufer Dug LiienL ClFuwisd

& n-bit enusan 2_sred(® euprisbLd Curs BHCaEpHD
Siamafevuresr Dareurd GeuafuT®h CLmLiLBEnS). Dihs bit
GTQTENT SN GULPRIGLILIL L TeL SijLorer Hpar (Resolution)

YL L E I ThY

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

D_SHTTGRTLD:

Binary Input Analog Output
0000 ov

0001 v

0010 2V

1111 Maximum Voltage
D/A worppfulfer euendsseir

1. Binarv Weichted Resistor DAC

= O <

74

]
-



45. RANDOM ACCESS MEMORY (RAM)

@8 @@ read/wiite' memory op@b: @8 Gy
Casbio abs g locationaligub datasne write Gein  ~
abs 9@ locationafléy @mpaIb data-amen read Gain ke i
Gogid ab3 @nm locationefleud o sien data-mes po3

CaanausGapmeun wmpflub GaEmsiemsomid.
i) Static RAM

f@ dfmm&’ memory-e uev transistor-semend Qarsil
:@Z”-MBUULL digital flip-flop eyeng data bit-g S10°
G::m:ﬂ;in? @mm”“f" SLTHE GaraiLs wppd 95
Games @ Bk e Gougioma, QFwsuBSlenp pend’

&. @pman refresh GEiw Gousmrigw Sieudlwl uﬂsbmﬂf-

Static RAM ;
Gesmeat(h S fEsULGAm g, Biveug MOS transistor-&

ii) pynamic RAM

@eususns memory-sd o_eren memory cell syeng
transistor-&6i b capacitor Aanam® o HaMTSSLLLRHHGSWD.
@85 985 SIS QﬁfrﬁilL._ﬁl wpgb aflaud Gemey. seBsu
computer-aafled @@l memory sys LLEUGSSULGEFDSI.
pynamic memory syeng MOS transistor-aenen wil GG Ganswi(d
o_@ansSLUGAHDE).
jii) SDRAM

@& Synchronous Dynamic RAM asmiiu@Gi. @l
computer-ssmen memory bus clock e e g@mi&lamenhl
QewsLGusDETE g clock line eyeng LWSTUGSSULGBLD.

iv) DDR RAM

@g Double Data Rate SDRAM aaniiuGl. @lsd
gaiGam clcok cycle-an Gurgib @ranG memory data syl
transfer Geiwiu@o. HiTeug clock pulse-s positive b
negative o,&Iw @ren® edge-seflsi Gurgiid transfer QewiwLLLD.

4.6. RAM ORGANISATION
g RAM memory-et o Lyp smwiutag fig.4.2-6

CanGasiul Gatengl. B 4 bit-ssmenés GaranL 16 word-semen

store Gewislsnm Beiien GaeraiLgl. B3I 4 address line-sensmuyb,
© 4 4 —best lina_xenemiin inhmiub 3
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| l GENERATION OF ELECTRICAL POWER \‘

" INTRODUCTION
SOURCES OF ELECTRICAL ENERGY

Bubmasuilsd energy symaz GeusiGoum auensseflsd
deLsaps. 2 sigemwrs water, fuel, Nuclear energy
waellwma Bubmaswuns SloLsslng. @b energysemen
uwSTuGS g Wissryo 2 Huss CelwiuGdlps. Bshsns
alternator, primemoversn 2 _gealwns GubsiuGadpg. Prime
mover GeusuGaun) suensserled SnLBGD HTouS G ENergysnuw
LweuBSHS SphnuuGeng. o styeauwors fuelseflsr chemical
energysnw uwsTLU(ES iFls pressure wpmid temperaturesv
steam o_puss) GeiwbuGEps. @bs steam, steam engine
owoeva steam turbine (prime mover)se oiluLuGADE. Steam
turbine, steameb 2 siten heat energyenw mechanical energy
a® wromdns. @bs mechanical energy alternator apsowora
electrical energy-oy& wrbpiuGSDE. BE6% Gure wibm energy
sourcesemenujid LWATLGSS 5GBS 2 USTEMBRIHET (PEIDTS
electrical energy 2_pusd GaLLLLGEIDS.

Energy oyeng &1paaiL (papsefls GupluGESma.
1. Fuel ' 4. Solar power

2. Water power 5. Wind power
" 3. Nuclear power 6. Tidal power -

CuBa p_shen uaraafisn, thermal (fuel) nuclear wipgy:
water power gyeng conventional energy SOUrce-sst Sys.
Wind power, Tidal power, solar power syeng non conventiona;
energy source-assnmgio.

CONVENTIONAL METHODS OF POWER GENERATION

Guigyana Electric powerg 2 _puspd Gsiw thermal,
Hydral wpgo nuclear energy vweiu®ssiuubEpa. 200
SySHbhsaTs powerg o pubd Gaiw BbH energy Sourcesamen
LwSTUGSZIusTs0, Benussit conventional energy sources sisiigy
SpsalubGAng. Bamasamen a7 5pGuTgi. solar, wind
geothermal wsefw non conventional energy source: %
LGS SLUGEDE.
1. Fuels

Fossml a2 12 .22
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